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TR VERTLE SEGULITIONS D THETR SERCUS-

SION ON_THS. EVOLLITION OF MOTOR INDUSTRY W
UNBERLEVELORED (OUNTIES . -

7Acpnum,t‘&dybutau£atocﬂdn«a{upwofv£~
upon several factors falling into the development of moton
indusinias, bringing out their repercussion within the - -
national temritoay where industries are developed as well
as thein significance at an international level, ranticulan
atiention has been paid to the lattea, since as a result of
this expansion it is the springing sounce of all the probleme
dwwﬂmﬁubmfatdymd{oawanmbuo{--
solutions will be sugpested. The problemns presente! will be
dieplayed on a general basis. /lowever, and 2o osubstantiate
the argumentation, mention will be made in each panticulan
case of certain underdeveloped countries from which necent
experiences have been gathered.

This work does not seeh bringing to light already lajed-out
problems but rathes to nelate them with other factons into
which they may direc*- on indirectly fall and which hindea

an e/{ective development in a country of the moton induastry,
The fact, fon instance, that a certain ciuntey aegulates
centain dimensions of motor vehicles, in accomlance with their
various characteristics, does not create in principle mons —
difficultias than those derived from variation of the vehicles
Aeverute - as a result of the loan limitaiions that ceatain —
regulations may cary along. Neveatheless, if we reagand the
fact simultaneously from othea angles, -e. go influence upon
Lype diversilication in a shoat~seriss mawfactune, compensated
exchange of teams on groups with other countries (which in tusn
will have their oun negulations), acance home markets foa -
ewolutive indusiries within under—levelored countriss, ete. =
we tien have fo face a coneidenally increase! pucblem veay
Lable 10 present senious di/ficu/tiss when the moton industriss
can be effectively developed,




The problems aeached by diversification of neglormentations induce
£ cast a glance on the vhole of the arguments to be next explain
ol in this work. !iret of all, neasons leadiny to a highern use of
Road Transpont < neight & I'assengens— are revieved both at intea-
national and national levels. ext, some facts will be brought up
that force in those countries with a dapringing faast-grouing moton
industry to product integration in collaboration with othea coun-
tries. Then, as a result of the latiea, centain poblems ane pre-
sented which hinden atrongly the nonmal levelopment of /otoa ~ -
Vehicle 'anufacturers.

To end with, and followinyg some comments on the neal situation of
neglamentations both in developed and developing countuies, @ —
disply is made of the pros and cons carried along by a rational
standandization which would after all contrilute to o fasten
industrial { velopment,

fnd g0, after this general commentany, let us go Huough the above
mentioned subjects,

Toe PRESENT TRENDS OF ROAD TRAUSPORT

1. - Influential Factons

1o 1. Highen Power. - There ie a clear trend at present for
all lotoa Vehicle 'anufacturens o increase the aatio
pover/weight; the needs fon a mone fluid traffic foace
2o improve the seavices and to get higher aceslerations.
In the near future the coneumen will rathes have a
turbocharged Dissel engine thon a suction one. The
neaswon for this attitule is directly linked whith the
paolit that can be obtained faom the vehicle, the said
profit depending in tuan of the capacity and load ef
vehicle.

The progress neached in the design of turbochangers
hae increased thein effectivenss and safety #o an
acceptable level fon the consumer. Should the engins,
goar bex and transmiselon be paopealy dssigned, con
siderable savings are obtained in conamption with
an appaeximate foagque and hoasepower increase of I,




Faom the paufactunen’s atandpoint, and with egaul
horeepowen, the wse of the turbocharged engine ine-
tead of the classic one bears clear ad as re
gards installation services. . the same time its
weight on the front axle is neduced and leaves monre
aoom for the truch body.

Since we are talking about heavy vehicles subject o
regulations on fume and nvise levels, it rust also ba
siressed thatl the turbocharged engine Gmings down noise
devel with the use of an almoat fume-free exiaust,

Un the other side we have something like L'e otudies
conducted on gas tunbines; and altough their use is
not ewisane! fon the nearn futurne the; can neverthe-
less prvve fo be competitive against diesel enyines
as far as high honeepowers is concerned. /icovnding
o expents the qas turbine cannot be wholly fitied
ento atandard vehicles before ten years; this being
mainly due fo the pooa economical output and a alow
anewen in the vehicle acceleration,

The mechanical development of the engines will paoceed,
However, the {utune fonr diesel and tunboc'ar; ed engines
hao never been 40 bailliant. Veeds for hicher power
will arise and developments will speed up the opportun
ities to meet them,

(oming bac/: to the beginning of this clause,the mone
developed countrnies in the .oton Industry have a clea.
tendency towands reducing the aate weight/pmen. This
Lo 40 stated by the stulies conducted by I/, (.)oci.&ty
of ilutomrtive (npineers, Inc.). Jn lig. 1 the varnia~
Lon in vehicle gross weight is related o the honrse-
power. [ox instance, the rate weight/pover fon a single
—de seni-trailer and twr-axle tracton has decreased
in latten years o a BUi aoughly. !ig. 2 shows the
change of speed Limite and indicates the aewdynamic
strength factons with influence on the vehicle horss
power, A mough 2% increase of apeed in laiten yeans
can also be seen in this diagram




7.2

rhother point to be coneid red when designing the
pover of a vehicle is its gross-weight. The trend
Lowanuls gross-rights is shoun in fig. 4, where a
welght combination ban fus been drujted fon ald -
heavy vehicles except fon some very sneciul trans
ports, tinally, fig. 5 shows honsepower trends from
1990 up o 1975. Tt seems from this Liapnam thet
engines honsenoven in tractor/irnailer combinations
will come in the negion of 2%/ to 475 N7\

Ao a linishing touch on this point, fon. (able No, 1
shous honsepowen Limits presently used by ome iioton
“anufacturens. (herein can be notice! that the maxe
imun horsepower [iyines used luat year [on transpoat
vehicles follow penfectly the trnends pointed above,
To end with, an! lue to tie special nlace occuoied
by the dpanish oo ndustry in develvoping coun—
{ries, siress iy maule on the evolution of same a4
aegards some )aavy; vehicle manujactuners, ;.onsepower
of the v rious mdels under manuiactune can be seen
on lable o, 2,

[
Betten walit; f ‘atenials,- Thie subject ie con~
aidered to be directly linked to the abovementioned
Lopic adout higher engine honsepowenr, since thanta
o Selten and lighter materials a mone solid senvice
Lo attined,

The combination of empines luture needs for highea
efliciency engines and neduced weight and capacity
reyuine an anple leating and esigning r'nopam, in
oader Lo use properly each weigh unit of material
inlenvening in the engine, Jt is necessony fo teat
in detail the progress of the sinple parte by means
of mdern techniques of experinmtal analysie, 4o as
Lo detenmine not only the spot where alditional —
strenpth is nepuired but aleo where it can be elini~
nated, /he latter could be cal’ ed "desion eunplus”,
There is an endless batile involved in the ise of
Light muterials and casting techniques of thin walle
into non-ciitical pants, as well as selection of bet
ter matenial and momesuitable tachnical processes.




On the other hand there are nowa‘ays beitea experiment
ing means avmllabloi/utalbwat/wmugﬁtuﬂngin
the wonk of a great amount of panta. New products and
materials have beer. introduced and a great siep hae
been iaken towands the utilization of plastice. Also,
and as a furthen attempt to taim costing of finished
products, new techniques such as value analyeis and
neliability have been introduced in the witon Indue—
y. These techniques allow a mone ef/ective use of
the materials not diminishing thein da; ety and life,
leading £o a mone rational utilization of the designe
at lover costs and longer life. (esides, the
miodagaanicdtovc/dduuamu—/amnﬁadna&ﬁ
ly motivated by the greater secunity offered by thein
elements. At the same time, and as seen further on, ii
has noi been necessary to increase mrintenance costs
at the same rats in which other economical factors -

have been grouing,
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o2 Varlations of mintenance and donvicing coste

This another point deseaving special atieniion due

20 its impontance wlthin the coat of iranspont sen-
vices. Infosmation abeut some 2%,UN) vehicles exploy
of in Jntenstate (ommercigl Sanvices has bean compiled,
based on a survey conducted by the AWRI A Tii KINg
ASSOLIA TN ard jathered up by 3¢, This data can be
used fo detewmine acceptable pasjcctions of lutune «
plottation coats

Varéction o} cverage exztoitation coats of cannlens
elrwatlied in e 200ve-mentioned Staiistic can be
seen in ,’Ly. 2 Tha disriar shny the 2o o/ coste
excenineried airce 1945, (0sts and nevenus 'ave actual

L grown up,

Mone [actore atill have conteibuted to thie incasase.
Dinsel fusls costs have gone up by approximately i,
regaudless of tax. Uuring t'uie time labvun and daivecs
cosites have been doubled up. Toial maintenunce coete
@4 sevenus percenluye luve gone doun. Il werage of
dotal mintenance wats per mile lave gone up by 22
faom 1945 to 1962, wheneus the revenue /wis gone up by
12: in the same paniod, This pwves Ue Lywidand —
Progress neached will Lhe impuwvanad o] L vahiels
parts; a yreat purd of thiv prgress bain dus to the
pwper ubtilipulion of a4 preverdive minterunce.

Tt Lo feasrible that the futine tringmnt ve!icle can
match und even Imprsve the shove nentinne! mintenanee
00424 reacke! in lu'ten peans. lonbt/ess to say that
the nexcentare of neven:e 214imne! fo mintanance and
motor aepaine muet not go up. In other wonds, {utime
ogines d-veloped thaough the immovernant of the actual
nes oa sone of new desian musi necessanily atick to
the line oa glee ining down the require! miinterance.

8y analyzing the distribution of revenus in the )tatemsni
on (orniens issued by the (A A T AING  OIU IAIN
we get [ig. 6, shewing the relative impostance of the
varlous factors integrating the vehlcls exploitation.
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Tkucmmmm{ncﬁcdmbp-
sent o louding posslbilities in inanepeat vehicles,
mrinly consisting of the vanlous ne. fanentations re-
gulating in each countay the mmcimem weight foa exle
as vel! cs total veight of vehiclaa, laion to getting
Mdcbilldwma&i‘pmﬂuit}am
ments vonked en the soads are allewing a clear inned
Lo grodunlly aise the load linite fon axle in many
aowririas; this sesulting higly pmolitable fon Frelght
Supply Tronsrontation,

rﬁmmmummu,{mﬁum
puablication “cuslques sepiexions sun wn pesjest de cods

émpmaia/bm'wdwoknm:numw’

doun when passing faem W /, of powmiseible load fon —

axle onte 13 /,

- For 2-axle vehicle - 5S4 cheeper the T/ka
-Fu}-axlc vehicle - Sﬁ o g .
~ For tracton & sor-tratl, - 2,5% °® >
- Fon vehicle & taailen - 2.6% » #

1.5 OBetter avads and longer distrces. - Ve are Uving a
Lres vhen even:t'in seen to be dinrcted towarnds an —
opaning of {rontiers and a busier commencial exchangs
anony, the cowrinied. ‘ndustaial peogress speeads quich
dy anound all fields and lanien marhets must be opened
fon the production, These cincumstances have a dirset
dnjlunce on Lunspoatuiion neans, particulonly on acad
nansport. flene a considerable av lution has hesn @pe=
ponianced in latter necns, ars there is u eloan Lendlen
oy & heep or qrovisg.

Thane is something elee that has Aad a geset contrim
bution to impovement and deveiogmant of road iedeonhet
Touriom iie are al! asne nowacoys of the everincrscsing
Sounistic {lowe bo¥. nativial awl international. Thie
fact tar stinred tha preocupation [ an irprovement

of these natuorke, wiich el neans a greate. {loubllity
dn aoal transportation and scsier ieare of commnleation
wléh otier counteiea
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Consazently al/ souniries have very clear plane
corcaaning the crsation and immovement of tein
Roat wul /ighway Netwonha, (losely Linkel to tisse
clacumstances Ls the [act of the possiile wdning
of several eounteies @mo{{M-daaﬁ.ﬁpA-
waye, amauom,.mm‘.;mmm-
gawé vehicles Iscinical impwvenents in the ve'ricle
parts, ligher ‘wrsepmwen and Hetien ngine autnte
have contribute! o recch beiter 4peed averz as and
greater salety in long Fouanaye,

! Zio hee mant o Leevel dony distinces and study

caajully he exalol tativn costs of the mits assigned

& these jounneys, fw’aen.ibj, tha preate; £ doading

capacity io He lowea the standand expences will be,

and Zhe velic’e x-vonue will be cnsequintl, increased,
2. = Koad tranaroat derxou!

Woﬁwcjutautygdﬁn{amw@dwmibd
Trarapontation. Tle nesuli is an evea-incancsing demand of
these means of transportation,

O oae side wa five the tacinlcal rpwvenenl; in e veiicles
that allow ihe tro-spsitation o/ heaviur loads aling longea
didtances and at exrellent speeds, With al! these leatures
row! Bnanarontotion bacorme dnrliapensabla, Let us add onte

& L flecibilit,; thet enablea 2 dodn-todoon service need-
lass of interms!iate ‘nanalens, even emaslng intennational
frontiens,

Uh the othe. side, the devalo ment and gaout). o/ the countriee
lead 2o ¢ oie ten meoduction; a gieater tourien deand; the
construction of oublic vonke, houaing, roads, ete,., Hll thie
calls for eren-more-ef’ective mecs; of tranepontati

Let us also pint out that Lie natimng Aave a ten! ney at pre-
sent towancs pnouping themselves in (om.arcial end _conomic
Aasociations, /he nesnlt is o cradual e limination of {rontiens
ad & gools an.! passenger Lallic rrning even 2hrough a whole
eonilinent,




A an example ve have the U/’?Sy;taubz(fwm, Zhe regulan
Road Seavice for passengers among france, yenmany and Spain
and Zouriatic excursions in several countnies,

Something aimilar happens in simerica. (arniers (onvention
has been recently held in Lima 2o organize a Koad Seavice
dinking that toun and Buencs Aines, rictually there is al-
aeady a service between (iudad del Plata and San raulo (&_a_
il

We could go on Lis ny countless exmmples of international
noad transpontation, both fon goods and passengers. There-
fore we can safely atate that there will be an ever-increasing
demand of heavy commercial vehicles, spreading mone and more
thein nange of activities,

(HAPTER 2nd,
Fgctons conditioning the in planting of motor industriss in countries

undergoing development,

Following the needs for all means of transpontation, mentioned in

previous paraynaphs, we slate herealten the consequences of ghie
need in under—developed on doveloping countrisa,

As a recult of thein insignificant on non-existing indusinial
Lgation these couniries do not paoduce thein om means of trane—
poatation; this meaning that all vehicles required for the countay
must be imponted, These imponite usually nepresent the most impoatant
chapter of foreign cunrency expenditune in thise couninies.

Then the possibility of manufacturing vehicles with a higher on low
er percentage of local production is envidoged night away; on one
side 2o awid on neduce impoats and conresponcling foreign currancy
expenditure inwlved, and decondly asa natural desire of any undea
developed country o become quickly industnialized,

Jt ie noticeable that the Lirat kind of undertaking encountered in
couniries undengoing industriligation be the motor industny, A veny
noanal phenomenan since means of transportation are utterdy indis—
persable in any country and cannot be possibly subetituted.
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Thuo, it is very difficult 2o balance the issue of foreign currency
in these countries, no matter how aich in other kind of measures
the country is. fad s0 we can see that courdries with good natural
resources and a high exponts [igure ane compelled to Limit vehicle
imports [rom time tv iime in onder v Reep a commencial dalance.

Tfuaciﬂomet/d.ng else to be pointed out. A great deal of productive
labor is genenated by the motor industry, munning faom the basic
manufactunes to ull linds of {itting and equipment. The conseguent
fast development of all these small industries and the correaponding
increase of employnent add greatly to the fast progress of a country

It is therefore clear thot any developing couniry places the moton
industry as o [inst unientaking, The aianting point is ueually
the installation o/ assembly plants to be followed by a gradual
production of several pants of the vehicles, until ever-highea
integration percentuges are neached,

Hlowevew, factons exist that condition and Llimit the possible growth
of a moton indusiry with econvmic costs and satisfactory integration
rates. In this clapten we shall neview these factons as well as the
possible solutions beiny tnied to clean them amy. Followingd the
general Lline of this work we shall only refen to industaial vini—
cles. As a sample we ane o tale the policy followed by South
rinerican (ouninies, since ow: necent experiences gathened in them

furnish ua with a practical knowledge of the problems conceaned,

7. - Market capacity

Let us point out finat that the countries we ane refewing to
have a reduced population as comparned with the total anea of the
temnitory. Besides, the distribution of this population ie streng
dy unbalanced acconding to centair zones in every country

Therefore, and as regards our present study, we can daaw the follow
ing conclusion: Jn apite of thein needs for means of nvad transpont
ation the demand of same cannot be the same as in more developed -
countries whith a much highea density »{ population,

Here ve encounter the mein oistacle to implanting a vehicles manu=
- factuna. The capacity of that countay's home market would tuan the
retiona! produetion unprofitable, unless prices entirely out of the
coneumer’'s raach are established,
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Some data on future provisiona for manufacture and assembly
of taucks and motor buses has been exiracted from statistice
of some countries. The ligunes thus obtained are sufficiently
dow as o confinm our previous issuea.

These circumstances are being serivusly negarded by the various
counteies, and the agreements already established for a betten
solution of the problem represent a great step onto moton indus
Zry development,

Although the present study is fundamentally directed towards
Heavy Vehicle Industny, let us not forget the progress experienced
&t the same time by Automobile Industny, since both heavy and
ugﬁimbamduabtymwumcapcuhtoﬂuw.&aayb_t_
dusiry that often works Fointly for both of them., Furthermore, it
ua{adtﬁatmywo{bdutamlwgacumdumw

@ increase of market nequirements in goods transpond,

Therefore we can resume by saying that market capacity is an
dmpoatant problem to be solved within the economy [ield, and
4lays as one of the solid bases upon which this Zype of industny
must be mected in order to equal the progress achieved in moas
developed countries,

2~ Minimum diversification of groups and { 2ypes

The ideas next displayed on this subject are a conseguerce of
Our previous statements, basically inasemuch as the potential
market of the countries is concexned., Mo doubt that a vaet
capacity-range of commercial vehicles can perfectly cope with
market requinements, Howaver, this sont of production can only
ba kept profitable in those countries whexe the strong i 1
progress offens a large market. Uthewise, the only way to main
MMMO{W&MM@W;WJbWMObV@«J
Ainderance 2o the development of the nativnal moton industny,

Jtuamu/vwmﬂadt/mtbymﬁzdm.inglm;:Auwo,la
Wuuﬂwtpaq«n&ly-inwvmnio{mﬂwauglzﬂu
chances of a more acute technical survey. Dut above all, the
wée of cmmwnmdcgmtd for the lange
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seniles contribute o a considenable reduction of cests.

(onsequently it is impontant t» state that any countay with a
emallselling manket muat, when trying to develop itse motor —
industny, use the best systems availuble to ensure a good in-
dustrial progress. By a rational choice of groups and parts

of a vehicle these can be neduced and thus production can be
atiained of a vehicle type and small-variation vehicles derived
from it, This system allows at leaat to partially staiefy (satisly)
market demand; mearuwhile a otrong basic industry can be created
2hat can supply in future the market with a broader range of --
vehicles.

Jntegration at inteanational level

As we have just seen, one of the factons Limiting the possible
creation of a mton industry in a less~developed country is the
omall capacity of its home market. Jt is also a fact that the
policy observed in countries with a full-develvpe! moton ndusiny
i4 that of amalgamation and concentranion of entermises; the --
only way 2o neach large-series production at competitive PR Cade

To that effect many countries undergoing development have foreseen
2he chance of joining the potential markets of some of them (n --
oader to achieve production figunes permitting to neach certain
economic levels. lhe method would be to distribute accon'ingly

in each country the production of the diflerent mechanical gups,
and 40 ensemble in one the nequinements of al! the other countnied.

A atrong Light in this respect is beiny ‘‘eld out in the wmerican
(ontinent, where language and background expedite an international

Abtuptd have been made in this sense within the AN countries
that have only resulted 40 fan ir bilateral agreements,

ﬂqcnru‘ly though, the wndine Su.b‘;onc ~within that Aesociation end
embaacing countries with more :imilan economic and induetrial
devels~ is Uying to reach impeotant agreements leading o o
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Thmmc{mmgpo&-olmbdawadoclﬂo
quastion, Tlulndo,(ahmhohmm&ucm
o down to foreign linme, -u’zt/uoouupldingiwwgo/
dnterssts due to the granting of licensea. Neverthelsss, thie
possibility of integration Lo actunlly being considered,

b= (haractenistics of vehicle type

Variows factons have baen analyged in chapten 1 that show the
MQIDRQMMJW!WtWMW 7/wu£4mi£
creasing irend towuirds heavier loads fon which higher honeepowen
4o required. 't the same time, an ¢//ective maintenance togethea
with o betten quality of materials and bavader baflicuys peamit
& longarn-distance nun. Un t/uotﬁu/wm{wad’&wu,mu costs arne
eompeling more and more with other means of transportation, since
#he chances of Lransporting heaviea lvade at lanyer distances —
put down the cost pex T/Kkm,

I the previos paragraph we have considered the necessity of ——
NﬂqﬁctwAc{vMuadwmmthcwupotobc

, Mma’m&)\gdﬁttﬁ:mm}lgofmmw
of iy hind. Furthermone, comment) have been passed on the
Varlous possibilitias offened by the manket capacity, pointing
M%me«:mcno/tﬁu/aw&

Uomwmuawmuaam./vwctw.m;a
-[u&uuufmuo{ca{cpwgm-‘tmt/u time comes to deline
dwmﬁmm’ua,.

The onsgaaphy of a countny shouid aleo be taken in consideration
shen carrying out the selection, for sometimes the exiating long
distances on high heigha force to choose Aigh horsepower engines.

To cwonclide with, u«-ut,wt/wmwa{abucacwm’jngb
dmhwup&thcmbmd%cpuﬂadm{catuuo{nd&--
omugpln«t‘bmbcbucvc/u;dcgood{oambda-
pacily and length o/ service. AU thie, pwviding of course that
um{owuu%uugﬁxwu{JL;cuwlaummb&Mhﬂu
countay wdeageing industrialization, This latten aspect mill be
aevieved [unther on,

(NPTER nd. - Influence played 8y the Moton Varicle national rsgulations
on_the possibilities of industrialipation in countries

w'engo ing dave o mant.




We have exploined in paevious chaptens the present taends of aoad
ranepoat, Un one side we fave just seen ow the revenus goss up

with the load transported; on the othen side it has been cleanly

explained how any tecinical improvement intreduced in the vericle
facilitutes a wider nange in transpontation, io the peint of even
overtaking national Limite,

(ounter-standing these factors is the basian of weight and sige
Limitations existing in eveny country,

The reasons fon which almoat all countries have imposed t)ein oun
caiteria on the matiea cre miny an! complex. Although they all ——
practically agrae en the definitions of characteristics Lo be ne-
gulated, they disagree when deteamining tie limits of said charac
Lenietices,

Due to the importance of the moblem many attempts Aave been made at

international level to to wﬁaatmdnaiip&bnwdu’bm
d:velopment of transport meana,

Curope had a firat atiempt at the seneva (onvention in 1949, where
among other things it was established fon the lirat time the axle-
load and the weights allowed in the different combinatione of vehicles
in international taaffic, This 1949 legislation demanded for the
more loaded axle a maximm load of KU Kg. towever, and as can be seen
later on, this Limitation has medente! sanious diffcultins in the —
different countries and has been somehow mod.if ied,

Wcuutbmbxmuuilﬁaib‘uuaaommuvdxngthubutauonm
mngotﬁubﬁﬂwwudbyawbk«ptfuwmﬂn
condition, and secondly te protect other meane o/ transpontation euch
a4 the railway. Many of these reasons no longen exiat, and the 8 tone
maximun load established a’' the senava ( onvention in 1949 for aingle=
axle has indeed Heen changed. n the (onvention of Luropean [ranepeat
meum&.//mmrﬂ?um%dammm
permissitle load for single-axle to W 7. rnd even thoug) thie Limi-
tation ie 4till muintained in some wuniries, the.e are some ot)en
such as Delgium, France and Luxemboury that already 1llow 137,

7lu¢60v¢4tatnctt¢bmclmlytﬂubt4pbuo/tfucttqnam£'
a few countries have succeeded in asaching an agreement,

T-o dustrate all thie we enclose the rnepoat "LINTTS ¥ MITOK VAT LE
STZES AND WEIHTS " L asued by the WISRAAT WAL Ry FERRATIN,  whick
provides with enough data to ‘ave a good dea of the pictuna,
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WchonaMh{up--Mc{Jcnbpdum
&p6£uo/uh~bd4hm&olin&hcu&htcdmémldm
rin mlon industny allowing ever-heavier veliclea.

Let ws cnalyze next what happans in the comiries undergoing develop-
ment, [oa which we shall refen as befone to those of the Arerican
(ontinamt. Tn these countries the intarnational teanspont of goods
ond pasrangens s developing da, by day; thene are mo-e and mone
vehicles with greaten load capacity, au{wmmwubwvgndo
dowands intequation at international level for vehicle production, -
fuptnbc&wct/mtdmpmélmmdfdwdcacuvmuﬁu
ant been regandod: the puoblem of linits ¢! moton vehicles aijes and

weights,

mwmdmam&uvwcwwghanamwm.ywﬁmub
1717. are allowed ties o gat into another one with Llinit doun o
&?

Muuwh/vahambtqcﬂwbmma{w
vehicles pasduction L/ one allows an aledoad of mone than N T and the
ofhan one scancely 82

Manau(dyomluunngaauwumdd/mvcmoﬂtum
tan thie: fn Tnternational Agreament before the countries belonging
& the Ausociation inoadubud/mtﬁcuaauuhyhlauom

We enly need to alyze the repoat iasued by the VI \NAT WAL KWl
féﬂ&/ﬂlﬂbbﬂﬂ@ﬂi»&d%ﬂl&w% That is to eay,
u{‘u&npin/adbtﬂc,mwhuhbd,wmwm -—
valuss are ma stnined (almost all of them in the region of § to §
M},Mmﬁc&nbpc{mm Loy due fo reasons already
oxplained do reach even 13 7. axle-load,

&cMWo/M&Muumqu
Mhdou&bwdmaomlhnlmgﬂumm
Linked by a peographical, ¢conomical, etc .. backpround of alihe trane-
poat segulations, end that this weuld lead to a noticeable increase

in thein d-velopment, mcﬂuymkcpu&lacmmtmupd
u«quuda.m.ﬂnunmmuptm
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VEHICLE TYPES

willp ol i

Type 2 Type 3 Type 2-81

Type 2-82 Type 3-81 Type 3-82

il gy ool gy ool gy

Type 2-2 Type 2.3 Type 3-2

Type 3-3

Notation

The figure shows silhouettes of most basic commercial vehicle types in regular operation as designated by
code based on axle arrangement. The first digit indicates the number of axles of the truck or truck-
tractor. The letter 'S’ indicates a semitrailer, and the digit immediately following an ‘S” indicates the
number of axles on the semitrailer. Any digit other than the first in a combination, when not preceded by
an “S", indicates a trailer and the number of its axles. For instance, a 2-52 combination is a two-axle
truck-tractor with a tandem-axle semitrailer. A 3-S1.2 combination is a three-axle truck-tractor with tan-
dem rear axles, a semitrailer with a single axle, and a trailer with two axles.
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