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II / 8 .. The :T@$+.' di$cusses, inte.vediate ?rsns$ort in ?apua'T!e& Guinea': ,%;e ' ",".! ', 
- -fii Qjjp+nes , $h"i,nb .a$ I?'&i8-,. -and- hescribes the simple veh&"les, ' *: 3;. '-'I_.: ,"'c 

animal$owere.dn,~d 'motor<s'ed," whichcare $$ed in:thos& ;', _ :..> 
.iqTple,.iehic!les* can play.an ,?mp'ortant'role in the.ti-sns-"'. '. 
f all dqve&oping.coun$r$Ts, yet thefr use is largely 

'. ',. _.. 
e t.&x+,ar~,~, o'f Asia, an‘d. thei-r design is ofte,n. based." ,. '.- a ,.. _ 
~chnol~gy 'rather thari'on local requireme'ts; 

-. , . ~ 7. it 
_ - I .- c .I : ‘. . 

- 1 1: Int-rod&ion * ,. '; - .p: . . 
s . , - 

' 1 _, _. ; ' , ; e -. .._ .-Q * ' \ 
u 
\ .'This ,repoI-t discusses‘the design.an'd use of,si 

IC 
I countries; Papua IJew Guinea, The PQilippines, Peoples'.Repub?ticj '. 

_----_. 
I .c; . of Chirfa, and .In,di.a., It is basqd on info&at-i: &dllected by the. 1 
: . . :* 

A 

<' 

'I &hor during a'four'year-stay- (to??-77) in Papua New.Guinea,,'and' 
-. uq visits to'the other tpree C;oun 

3 
ies bet$,een T973and early lo?&. 

'e-. . -The report is not.comprehqnsi%.in the sense that it doe;? nqt.claim 
_. 

" - -' 
..s 

. . .'tp,'&l,u$$ a'description of a.l,l sehic_les * 3“ . in us&e in 'every par-t!!of .'. E . i 
.! : : each of the countriks. '. H0wever;i.t 'is a' val$d retie% of sim&e " - +' *', 

* :I .:-".tra.nspq~ti in -those &&ries and contains descriptive:inform&ion 
on a ~lde.qm&e of vehicles. " 

I* - . . _. . _" '/ '._ m + -- 
.O :/ - '_ 

all .qualif5f*for the &nbr&la descripti&c& l_ I '--- ' . 

., .. _il. . ' ‘-+ 
of 'dev$oping' they represent' differ&t $&ti~al systems', sfferent‘ I. -__I 

', . *I 
r stages of.economic -&h spc~al development,.and different a3approaches, 

!l?hey. range in popCLation_.size from . . td-de' pr&-1e.xt&of develoment. ' 
.-. the 2.5 Gil-idai"of%pua Neti Guinea'to,the ‘800 million‘of 'China and , I,- 
. ! i .- bktveen', ~~hW&'theyyencor@&ss b- sgectrl_mlof~ographic~.,.'~d meteoro-' -.: 

. '-*T,;> logical cm,$tions.,,,' : ~c 
--m-e ____ . .r . 

<: " aia . ‘d. 3 , 4 

3;. ', . I ThereL~Bre 'four m&j& 
.; 
_- 

+ 
< ._. s-. 

.sl . 
" ::; . . 9. :. .% 

. ', . . * >- ~. , . i -. ,. i) ht&& a' 

T..Y'T i- . 
velii clei~ , .: I- 1. -~wheelbar&rs; han~dcar;tsC~et~; c 

0. 3' ' 1 ' +i -. * '. 
,- ‘ . . ' i,ls pedal-drivqnlvehicles",i"* . .y -“ 

. . *I I P .. 
0 - ;, i - '... ._ _ .I 

. iii) animal-drawn vehicles; : * '1 . ,\* . 
.4 _I '. m '- '? . - - a --_;; .- G -- 

-:. y- .:- .c. _- I '" _ --- -- t - -*! '- . -- : _~_ .; - . iv) s~imr&e. '~~risled...~ehicles- 
. i-- 

?.- IQ o. = . ;, 

I ,-r are rol-es@i~h Z&I be played,'ari.d needs‘ '- . 
*' 

1. ,'. .developing k&?ntries by simple'?orms of- 4 
'y/' 

'x, . . 
y ,\:' - put, ;" 

'I “i 
" Furtherm,oti there already1 exist proven 
i 

designs which" ' . 

', X..\ ." coCLd,eaae the burden of ihdse ,. 
i 2.. 

loads.;on-their heads. or their '. 
I ,' : -‘P I *. .? . 

I 
. . 2 

. ; 



. - . ’ 1 

he Fry-St?ickland c- 

s. Y 
I "' -the clast century; * . 

d - 
1. :, (Fig l),whiTch.is.the,home of nearly Kalf,*the indigenous population. ' ' 1 ': 
‘0 .I means.of land'transport was 
. . = - transpolit were-hand:waven bags%, -' '; I " 'supported on the shoulders1 0% t~i0 

c 0 r *aught anim@s in the c@untry, . . .uI 3 . . 
are,no la?ge",native animals., and t-e h __ .-+' 

:; &cake of theIl~~e~~~-slo~ranapol,,~-~_~. 1 
nature of the terrain, i,nland people remained<2z:.%o 

a series of smalk;3s ed; amutually'. d$t&tful.: i.+ 
Ir 

:-The extent of this iso on is dqmons&ated]~by the- 
. . existence in'Papua New' Guinea of over -seve~bu@red'separate . -T- .."'O, 

However along'the larger~-&+!I% and in ,the;coastalu'areas - :. - 
'&deLy used; and in Papua sail?$$csI?oes~of, 

* i'.; . . 

7 (k~n~-&s['lakatoi) were used for,long coastal . ' . 1 
A' ', i ~~-;- - ., , c_ , :'. .p, ', 

- , ,..' ' d.. 
. 'ITransport~Zs-2oda.y' a majon pfioblem in"Pa&a ,Net ‘Guinea. 

. i 
There are. ,' 

r'- 
.-' ,P 

no railway% &d the road system is still very limited (Fig 1). , The : 
.. -tti majbr cit,(e& Port-Moresby &d Lae,* are ,connected,by'road~ 

. -<- I There are ,roa& &Tiating'some d.istance e'maj,or towns,*and b ' .: . 
, _ minor roads and fourrwheeltdtive.track& leading from-these .routes, 

often to mission.stations or siinilar settlements. In certain I ., . 
.>nsqances, pairs. of adjacent coastal t-s are connected %Y:% road. . ' . 9 
'However*the moat important road is that $hich runs from the New, ; -. . '~ Guinea port af;.Lae to the inland highland provinces. * Known as-the - 'L *' 

. L r Highlq&%Highway it& ove'r 400 miles 'Xong, unmetalled for-most Of 
I its length, and'&l%mbs two difficult mountain passes: .' Commercially '/, _t .:. 

* 
"i't is qsi&- ~~~~r&&$ork -import,ediand manufactured goods from the 

4."' .Q coa&t.'to the'highlands, and tobring*a@c~tural produce from there I . - I 
9' ,/ - . Q . *n , -, . . .; Wm. ._ -. _ * --.. _ ,, .* -=a- .-. ._-+ . _ ' <Lz . _- . _ ,. .s ,. . a I --- _ 

/ '2' .I.._ 

. : u 
, -, . _‘ 
I ,; s . . . * ., '-I _‘._ ' . 

c- d :, , .. .,y (,, . 
.;, . I r- > . . . ' '. _. 
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much pf :$t for export. ., .It h.m also .facllit'ate& 
- * 

" : - down to the.'past, _ 
I, r 

( ,_ * .:: ,pr the migration of highland people to the c'oastal.,towns*in seach of %' B ,: : .- 
. =a * ', . At'present~ the only“ methods of readhinp the i%ny .pla$es * . 7%; 1 . '-1 , 

a ,road- or a" major 'ripr are. to wal?;,,,pVerh'aps fdr Sev,eral 'b ;?-- .i': 
or Zo fly in by" li'@t air-draft, often' ,to, ~IJ airstrip built by . . 'i ' .;,., 

peop&e'JJnder I$sSiOc guidance-..' 3-i& +eat'r&jor'ity,of : *' J; 
Papua ~eu'G~inear;ls~sut;sis~~.nce f&mers,and'~ 

. . . 

epterirg.tlke- cash nly Sare,limi 
.I i .a' s of p;ettingc.their,.pr u?e"bt,. mar%.@. - ! 
..* oa&ng distance of -the Highlapds .T7ip'hGa? *- %' 

I '. fl,-, 
?. 

ain road and then accompany it 'pn a,l,arge,tr$&; ‘-,, 
c _' : : I Some of .them -120e so .Far -from Lne'thatthe ,' 

e . I /' . :I _ money: the%. earn for tt&ir Produce there does tot @over the cost of, . * 
. l 

. _ 

� . 
Id I ~Qxngport:‘ Bowever".such"k visit to T,s&is very. much a social ~ a.. - s i 
: CT& I-. I. occasion and:%hg.shle of~p~&duce" in th e.markbt ,,' 

'#costiof.the *trip.- 
.,. ' 

----7--- ._~_ . 
/.'. . \ . 
; 
?a . 
: ,. '- 
+.: I 

.&.' . 

-. 

Lm- 

,. 

_. �I p 

,. . 

., . . 

.' -. ". 

.' 
,. *E , :.,. , . 

,. .-._> 1.. " 
- t 

:- - _,_m , 
Ir - . . . . -1: ,_, 

: ' _ __ ~_~ ~.~ :- 

E \ * '. 
* -- . ,' *' d.. ' 



: ;- ,, ‘, 

I 

-, l’.. _ 7 -c ,4 

I 

. . . . _ I ‘. .I- :..-- . . ..-J- : . -I..-= 

‘, . -.. 
r-$,- _. , . .‘ ; . .- 

e. .. .Cb, ‘. 
. . . - .7 . ‘.. e. e : \ . . -- 

a. I . 
i � ,.- l 

.� �, . , 
i �. 

/ i� .- , ., 

,& .,- 

: -s . )$� 

:* . 
_r 

:’ 
--- ._i ,,, .?. 24) ; -“, _ .‘:c,,,:’ _ ‘,’ o .,’ ‘. .” . . . - . *- 

‘4 . . 
‘, -. 

. . . ; .( 
I. 

.:: ., 

. . 
-i ‘1 

;. 

i ‘i 
‘yz+y3& 

7 I 
c ‘. 

. - ., : . , _I: 1 . . .,. 
&e:,p&$ih<lif,jr '$f_us_T*@&, eel-i& &bewaj; Sy6.tHllS ih t$.. -'. 

rc 
_, ~-1' .I~ 

‘; - 1 ‘~ -~mti~e~7motit~ainod arias should*& ‘investia,&&d. -se. \ ‘$ ‘f , 
. .-. . . .a', I n - "--- c _ 2 " : .s " ~, 

., ‘? 

I . 

a 

I. 
. : . I ; , . 

i,: ‘. 
I 

. * a-. 
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2.21,. Human-drawn Vebi?cles. 
y- . .n,, , .' 7 i _.. > .h l -, ,a .- ', . ‘. i . 

andca&k :&a. '&. &lbary&i are not tise.d' in' FC%PUa ‘FTEfW d 
. --_ 

;-gg y, - 7 . I 

+.;y _~ A * ._ :G~~a,.:yet'theJi'wbuld~Beem have‘kreat potential. ,Thk'$&pk" 'B :, _ 
“ . . _I 

t ':.. II 2 .z ,, 
A' .'** 

\. ' .]' 
I ,'li.+ihg in-ok neef the.tptis wq selveral. rmles carjring heavy . . 
.:; . ~ l&c&, $& ejcaqAe?&ing,.tb ;:, the .qTket ?r.colle"cting fire- i 

. *- . -;. -..; - _ , .' wood.. Su& ~0&3.b .are. us$d.y ear2ied by the UoinC?n.. '-.In r&ny Of .-,' '.,.'. 
.:. - .G,. ~ I.'. ~' these"sit-&ti& de roads'&d't&ie t&&Its &e.w&iIs%ttid ;to.-Bhe ', = _ : :; ,, . . ,:..y. 3 '. 1 .I . ,z. 1 :- "6 .!I&&- ofj.'two-wfie~~l‘ed,31~~~';.and‘~hhi'r.-~ntrcrduc'tion- $qila $iter+ly cI. 

. . . r . .;. e&e the w&en's &r&n.- .KQii~ai;~,s~.*~e~m are many rural arbas,,'bf' '. y j ,. _- _ . . . . . . ..',. -s. .'... i - :$l-k &&.-y wh& Cl;~~ese-$tyTe,iihee'~~~~ws'c6~~ be ,u.sed;onh ;" _,Y,. .- .,, /. :,: ,,I 4 4' I e&&g ,&;&$;: .dese *wdd ~$.nt~ease; the 'effe&&ve~ distance‘s ;:',I - ".- -T :.: ' * 
a whi&.I&23s 'd&$ld be, crz?~i&c',+,.&d hence. w&Cl& gi&,yqee People ,&c~ks~S. -':!.i, 

I r; '.. -. : '*f ta. <&&&$ &$&q, ' ,5&d .*&bar&s &.fLd' 81~6 b,e of be&fit .iti .y: “ ?:l 
._ .: a ...,- . . "th&, $pcryda$zdi they c,x.da be u&ed 't;o darr$ water ' ,, , - >. > b'r to toleheifields. phd'baek &$+in. ::' -.--'I_ ‘. , .e.- . IL : ‘, .’ 
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" _. I'll"-."--. "._ mo~categories of simple vehqcles .$e in conmon use in the areas *. . -..+. '-,.%-+;-'..__ .~_7_-_ _, _ I- .- i r-z‘-: 'z,.' _. _._ i; .-f" 1 - v+s~te$.'~n&ely animalzdr&r .a.nd _mot.o&ised yeh,i.cles. me use pf . . 

. b 
,i ariimalzdrawi.vehi'cles stems! from-the widespread ownership of l _-' 

" - .; p 4 m b&&l&s (known;locally'a$ carabaoq.1 which are,used t'o work the""' 
. ."'._ 5. ', .h fields, to c+&ry 'the farmecto and .frqm hisJland, an.d"t0'hau.l the: 
'6 -. ‘-ifarm produce to market, : either on a two-wheeled :caZ;'t .or'a 'skid- $ a-* 

.q . 

~._. -.‘L 

4~ 

’ L 

. . =.-moqnte$ s'led. .T'he use 02 motor$ed vehicles.was gre&tly s,titiul&ed'~, O :. 

3' 
by! the.qast'.s%ock'of war .r$%eria 9 reft behind by..th~&erican forces * . 

r= ,. .at -the end- o.f the' second a&d war: 
- 

The~u~ilis-.ation:of'this equip- ' i 
-c ment together-with'the large-number of older 'vehicles still to be .--II. ,il '/ 

. 

' ~"-%i&nqity $f,.the Filipiks -' 
,,,seen on.th roads test"ify %o%the high level' of mechanPcal'skil1 and 4 ' ( 

. 
*:, c ..< The widespread ava$.ability,of* suc8 a) .a,\ ** 

skills h&s been an i&rpotia& factor in hhe succesqful introduction 
._. '. 

.I ,.' i‘ 
the past few years, oflia number of 'Asian' 
by the, tiorld's major dar manyfacture*rs< 1 :=' 

_, . - . : + .-- -- . .$ . 
.c -. I . . : 'y 

I 7 

3.21 Human-d&awh'Vehicles 1 -,. -- ".." . r. .I' < I 
/ L ,* ,,"/ Q 

0 _ /,& ":: Handcarts and wheelbarrows do-not appear to'be widely-used-in Luzon.' - 

1 There are-a few three-whee.led carts with low-mounted bodieg supported 
!. on srna1.z cast-iron~heels, one at the front" and two at the rear.- '. * 

OHotiever 5hes.e are 'only suitable for :use over .ve,sy short distances 8 
_ .'r;. * and.& probably better thought o? as'industrial. material-handling " , ,. 

----,- -devices rathei-than as vebic'les. The two-whseled push$ong carts 
, <' ._ a 

L used-by-~~&&,m vendorsin Manila Ci%y are ,ofOsome. interest on 
aScour& of the?+ <heel construction (Fig 6). .Each wheel consists 

P of-,a-tubular s$ee&,hub and a.sir!iple steel rimyjoined together by eight. . 
.I ,rad?al spokes-made of.steel rod and welded in.&lace; A, solid.rubber ' 

de *<,. ' tyre is moktee ont6.the rim. 9 This forms a spoked wheel which, while 
. --% ". k le/ss,.effici.en% than a conventional bicycle wheel, is much easier to . 

manufacture. 
,' 

. . 3 I -_.. -,, --.. i . 
. 0 

3$2 Pedal-driven'*Vehidles. ' ' 
, ! " f 

, . .. * - _ 
1, i The Phil-ippineitis not a bicycle-orie$tated.country in the way 

.& qx- .P China and In,dia are. Uhile bicycles arq manufactured locally they 1 
', '5 seem to be-use& by only a small minority of the population and &e not‘ 

, 
4 ' the basic ‘meahs of transport for the common man that they are in other 

' r _a countries'. 'l&is is rather surprising because 
L-;n 

ch 'gf .Luzon is flat 
"and ideally s tedto cycling, and average standard of- 

*, livine aIjpdars>higher than in some other there'must' -is" 
be w PiTipinos- who cannot afford,motori&ed transport. Thcradi- 

j . * ;.t?$onal Filipino bicycle is very sturd'ily constructed,‘ though there.is . ' 

l + 
now an incrca&ng market for lightweight Sporfk bicycles. ,- * 

.L I 

1 .: 
------A~ . 1 , 

Two &ffeient t@'of pedal tricycle we* observed, though nei"ther 4 
(I appears in large numbers and bothare used mainly for.the transport . 

7 of c-0 rather than people. The'first >ype is hased on the 

i configuration used for the traditional Fnglish ice-cream vendor's 
. tricycle. This~consists of a standard bicycle frame with-the head- 

tube re-posiz.&zed vertically and the front fork and, wheel replaced _ , .. : 1 ‘\>, ._ %l. 
-1 

. ‘4% 
..B 

., 
L 

“_ 

-- 

- , .’ 
.; 

c, 

B .% 

I 

I I 

..- 

I/, I> ‘, 
>. .: 

*\ ‘( - 

i 
IW ,$ 

,p \ , a.'; -' I 
' ,- . . 

g$- -f,~ 
: 

I' 4 : 4. I‘ . '. - - * /I _.' 
&L&G., :, $ _ ' . \ --\ I i ‘ . ..,,' ' .c 



E 

. ‘/ .jgz.,; -i”,~:,:,.~~~~~~‘.?~.~r. ‘~:- ; +-j’ I:, ““i ~ _ ‘. 
‘c .* ! L. -I- 

- &I 
_ .;i: : r< 

_I 
!> il.., \’ y - i .- ,._,.. < .yc r .+p -. 

1n.q h.- -,I, ,I “d P * ..‘_. --,- / 
_ I 

~“.> ‘: 
, ,.,. 5 ” ‘. .,’ .i -, ’ _‘. , , 

. 7 
*_. c a ’ _- . I’d+ 

;I 
: ,I ,; 

$‘.“T j -. _‘. h*/ : . . I 

Buffaloes are' 
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:- S.?y Motorised Vehicles 

, 
: 'The h*t .b?ksik:of. 

This dri'ves the - -' !.L,y. 

,/' , 
".. 

_^. 'vehicle' descqibed above. : They~normallyLused ,a lo&My. assembled "$9 ": 

Honda; Yamehti~,or %z~i'n&o~cyycle~of oOcc. -or '10@.‘.. '1. 
I. " 1 

,:.- .Y 
_ ._. - _ 
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-:- 
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number of these 

p%rted ~2 the end-of the J * 
i&knt, inc!kudingmsny :. - 

aihch&i& to'-provS@k baqic+&sns. of * ' ~ 
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n'ot; a\-ail&i'e with *including a four- * 
cylinder diesel and,a petrol engine. 
Considerable amouneS' c$hti&qe and money are spent on the decoration‘ '2 
,:of the jeepneys. The+ are brightly painted, heavily chromed, and 9 
carry as many&olished ornaments as the owner c&n affo,rd. A small * 

* number of jeepneys are now export-ed to,Australia and America where 
-1 ihey 'have‘-nove-lty value. In Manila City',-jeepneys' are use8 mainly 

for passenger transport operating on set,rbutes rather>like a mini-, 
,.; 

,<;;'d 

bus system, , an-i form a cheap and )vjtal part of,.the public trans,port 
service. Away from the city they are used for the transport of both 
goods bid passengers, and often tow a two-wheeled trailer to give 
extra load-carrying,capacity. They. are also used extensively in the' 
hi,11 regions, thou& stqndard wheelbase jeeps'are also popular there. * 

*.' 
- A recent introduction to thevPhi_lippine.s are the so-c,alled 'Asian * 

h utility vehicles'.' kInumber of- the major ,inte*mational motor 
jl manufacturers are- npti nroducing.mnchines of th.is typed including 

9 . 
" 

the Ford Fiera (illustrated in"Fig o)', 'the G.M. 'Earabas'.,,the Chrysler~ 
1 Cimarron and the VV Trakbayan. All use major,&ssemblies including * 

e&ne,‘ gearbox' aqd rear axle, taken' from the manufacturers: existing 
, ,ranges, built into a simple, 'sturdy light-truck chassis with a beam , 

I _ _ front axle. A cab made up of flat panels which cjqn be produced ' * _' 
withbut‘using.expensive tooling is,-added, and.a number. of rear hodywork -, 
styles are available, including flat'deck, closed-van, and passenger;,Y,:!. -./ 
&arryinp: varieties. The intention .is 

/ chcnp to produce with significarit local 
economical * 0 run, and simple to maintain. 

a increasing numbers OR the roads of the 
w 

. and qarco-ci+rr;i<ng- forms. 3 _. '. 
2 . 

- 4. Tie - People;'s .$epublic of, China,,//" 
/' 'i. 

: ,A-' 
_ ' 

4.1 Introduction 
,/"- "- 

,,I-. 0 . .' 
\ -... >, _.' . 

The Chinese way-oflife is 'very much orientated towards the use ofe 
6 les. Self-reliance,- and the utilisation of labo$r-intensive 

and this has &d to.the exterqiive use of e 
animal-powered and/simple, motor;ised vehicles. 

aatition it-has generated a high degree. of innovation in 
of simple-vehicles at the l&al level. The two most common sights,, 

. an ,~~ne,r&ds o-f China are ,bi&y.cles'and handc"arts. , The,.priv&e. o+er-, ' , 

1.' I - ship of motor cars is-$llegal and the bicyc'le-i$ the basic pee.& of . 
pers'bDa3, t&s&t for. most Chinese. 'A bicy@.e, localfy produced, ,,. ‘ I-. . sells for about 235'~~s compared'-to a.nqrmal mo&hly wage for a.single ., 

. .' , - ,person' of about fill, and therefore, though an expens$ve,2item, is,y$thin 
t.he purchasing capabilitybf most people.- The'extent‘to which the 

I transport systym is--bicycle-ori,entated is'dkmonstrated by the existence _ 
c le parks in the.t,ow& and cities tisre,'for a nominal fee of. l'i 

9 -I les‘can be parked wder the watchful eye of', an attendant. 
All-bicycles in China-are regisTered and carry a Small identification ' 8~' 
.plate on the rear mudguard. ) '. ' / 

e ' * 
/\r * 4 d :.,/* .I I !, '. .. is . . ' ' ‘ I&&arts and,wheelbarrows-are the most ~cO~IEOKI XWUiS o?‘&'mSpbding. 

* : I 
_ Y 

/- ' -3‘ i -. .I I. . 1 ; .'r - : . . '. _ * . ,I * . * 4 _ I 3 3 
,y,"'. r - -. .I, .4- .', . 
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. a. 1 c 

both in'urhan knd rural areas:, and,,' 
'purposes. in major con- 

'r 
i 

st&tion projects such"ks irrigation schqnes af~d dams.- Apart from ,: 
handcart: 'an&bicycles, China also manufactures large .numhers of two- 
whee.Jcd tractors and light tru&ks. ' filanufacture of thes‘q vehicles is 
de-cent&i&d; with a number.03" smalJ facteFi&$n.d~ff@zent parts 

. * ,' 

of the country all pro'du&ing the' s$me7%?c desim&fy&hi%,le. 
_ -6. ,b i /s-* I _ L \ 

* There has been considera.ble,~developm&nt of t&e Chinese, road,systemC-'/ ' 
sinde;liberation; "and the coun$ry flow has a good:network of sealed 
ldain r&ds. #my of'the minor roads' and'tracks in the rural *greas . 
&re'narrow and*:unseeled,but are iuite satisfactory for the types of 

. *' * vehicle shich travel -on them. 

:, ‘, 

’ 



'of-.akgti 7OOmp diametrr.! 
handcarts' and wheeLbarrows see Ref.h).. 
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etir wheels 
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., - .-It is driirable,, ,'Gm a' tricycle 'ised. Por hauling heavy I.oads , to have 
i- 

* .' -b an ovcrn,$l t?-ar )-at60 lmteye thsn th,at. fount1 on n.st,knti&Yi hicy~le..~* 
71l j-5 in .n~hj,cvrti in (‘tiinn @y reducrin,q t.tlC riitictcr 0.l’ ‘t.he~;chRinQhwl 

k 
: 

..t.n ~:ivr oW.rnll gcnri'hg qui valent to II o -:lOOOmm whcc~'l (thi a .can 
br 'sc:~n in Fir: I?). The perYortin& r5f 'n, t,ri?yclc can he i’nrprovcd 

‘3’ 

by provi inga shoi,Cr of,altemative, 8esr ratios for,use in ji$feren.t 
P 

. 
operating conditions- Thi2 is done on some Cbir+se ,tr.jcycl s by * 
mount'ing,'two ?hqinwheTels -of different @ameters s&de.by 

P 
on the- 

. 
sjde 

pedal-axleY in'al $imilar fashion to'the double-chaxIwhee1 of a ten-. . 
_' spged~derbibleur system,:~ &,is; piyes two alQqnative overall ge,ar, ' 

- ratios snd,'the 'ri,der ,&%ects"‘the more suitable'one by transferrin-g' 
. . . . &e-chain $r.ijm.onX! ch&g&eel to the other. There js. no tensi'onitip : :' 
. . " device ~~clhdeb-ijl-this-~t~m__so that the dhain has toTrun .yery\slack. : 
", .- A more'.&omplex metho&waH observ@;on a,-tricy‘cle in. use 

'Sthou@ its :desigr 'comes originaI.ly,,f?om,ma~nland China, 
drive,iz takein from the chgnbhedyto an intermediate shaft placed . 
'&a+lel to,an&.foiw'ard of,$he rear axle. From this shaft two e 

. 'parallel ,chain drive's.with ~d?Tferent' r.atios run back to the rear axle, 
',,,snd .are selected in turn by.*ans of do&clutches. on.the intermediate 
shaft: This gives two p.lXe.r$ative ,overall gear ratios, but issa . .' -I- 
rather 'cbmpl.ex design.solutio$ ', 

._ 
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a.solid rear:-W&e. ,q@'. * I,-. 

in such a system.are mitig.&e,d by having t 7 & 
width & the,load ,platform being . .i 
top of th& wheels,.wh%ch~~raises -:' 

the eentie of gravity of',the $ii'cXe, when lo@ed. " _ .. . 
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1 _ ".These.:a.i~e very common in rural areas,, with horses, mules &-ICI donkeys 
_ .be& the most popular sources 0.f power;. at least in the partsC of. b 

u . 1 China visited by the.author, though buffaloes' and h,ullocks'are also . '.-' 
I used. ' The animals. are used'singly, in ga"i,rs or in 'groups of three, .*T_.'- -' 

'. &cdrding to the sizp of-the vehicle being hauled. 'clhe vehic2es.are r+ 
/SC-'mair& two-whedled 'c&ts rather than four-wheeled.wagons and range. a 
. j-. d u@rards in- size frbm the handcarts described earlier whOich are some- . - : 

times hitched to donkeys. Thhe larger carts use car br truck wheels . II 
. .- and stub axles, . these,stub axles being'mounted onto wdoden.cross- : ( 

: members to form a s&id axle. No carts using"traditiona1 wheels of - 
.wooden constr$ctio$ were observed. (' - k-:.;- 

-- ,' 11 /' 
~- . : - . u __~-- .~-‘~.-7~ ~~ -&z?t&to'rised yeh-?cTes _ , 

,(B . c 
Several tyres of.simple motorised-vehicle. are used ‘in &in@, m-3 

. there-lis s&e &riation in design from onk region $6 anther.=., -MopeJ3s 
using a single-cylinde,r:50cc >w.o-stroke petrol enbin; are.locally 1 ,: ,.. 

- 
* . u&+fa&ured-and'some of them have been conyerted intd-what is':hest \ 

' ; 

&s&bed '&-a moped-tricydle, with t,he front section .of the moped . ;I" 
t- f &ed onto the r-e& se.ction.of a pedal tricycle incolp'orating a 

-7 L 
di=Cferential-and ti,ve to both near wheels. 

iji' 
- 

: . . !, . / .- h ,,w !' 

---.. 1 . There are-a n$inber of Ch 
c&e ccmqx&&s 

ese thre&wh&led',vehicles based on mot-or-. 
'. " y...._ ~. 
/. - -'..- in detaiJ3 of design but,have certain 

' P- ; -fGatuGes in.'&&%, -. The fro& wheel, fork and-handlebar asse'mbly .,~. 

. . .- fk$ti-t&mot~cgcle is retiine'd, -and the &gine is kept in. its :- -' 
. . 1 Q h 

normal $&t%on.with the';'ider sitting astride:&. !Th+, chassis is . 
& hexterideiX rea~~ar&-&-a~~axle .rarry%ng a wheel at each ,end; a chain '. ' 

. . 

'_ * . 

1" ,/ 

tkie ' .' ," '_ 
a , 
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?)ie two-wheeled iir n;in~l~~ - .e vital .rolptiq 
the mechanisation of f'nincnc agriculture. is manufactured'in 

' largc,.~umbers in factories and, in addition 
to.its~strictly 
means Qf cargo 

. 

. notially hitched to a two-wheeled 'trailer'.. 

.,' ; 

I 

. 
:pivot hetveen-the trnctdr and the trailF$. 
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There are many siinil&iti%s in the means of transport used‘in &ina 
: \ '! 

and India. Ik both countries handcarts;bicycles, pedal:tricycles '. 

and,animal-drawn vehibles, pl'& aapredomintit role.. . Bowever there . _- 
are also.si&~cant differences, . In India'there is a much greater 1' 

availability of transport-for fare-paying pgSsengers &clu$ing human- u 
drawn rickshaws, cycle ricksbavs and scooter.rickshaws, whll'e the 
simpl.er for&s &f motorised vehicle are* more. common in India than in j. , ._ 
China. . 

seve&.larae comoanies in IndiN ,. ng motor- 
produce three-V&led 

", 

dowevkr the demand r: 
to'such an extent -L-F3 

a6ed on an _ \.,, 
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'dire rvecessity.- Traffic'priority,,rules are 'ipored qd traveS?in& 
on'the urban sW'eeta seems to inv0lve.a succession of near-+kzsions ? .__ 



_r -. ‘: ._. ,. 
. 

I_F__. -. -_ _ _ 0 5 1 ‘I- ‘I ._ .’ !. . -.. - ., .I ..7 . ’ 3’ * : . i .-d /:, . , . _ . , 1.J : ., * -‘* #j- ,. . : . ‘L 1 : i I .- . : “$ -. A third type -of.ha$dcarthhas -~&IX c'ose-ooupled-hicy,clg wheels iitted * 

/ D 
into a simple steel frame, with a flat wooden tray'mounted above the , 

~.,, \:q / \<'I i‘ 
top 'of ,tHe ~Qeels'(Fig ?l). 

.“I 

"l2ri.s type o'f' c'art is generally;used' for ,I; ).- 

‘1, ,the'street-vending of food and other .goods, arid although the high 
\ ,- load platform makes th,e,'car3f. unsuitable for carryin@ heavy loads;, or s ..' 1 

for car~ingXoL3.s oyer any great$distance, it+-is convenient,for . . .\ * '. selling purpose6. .- .There are-a'number of variations on the'baqic- 
Some wheels have double' s ", s.+-spoked:whw$ 'theme used on these carts,. 

: 'spokes which pass 'from the rim.; through the hn' andlout again to ' : --- 
l 

+ �. �,.-@. 

another point on the rim. * Others use'r@ially-spoked wheels, anh 
some be wooden slats to.sttrengthen the orig$nal“spoked*FeeI, as '??I- 
fig.21. *’ . 

.’ ? 
” 

5-;2'2[ Pe,dal-driven Vehicles . . . \ _ _~__ L ,. f' _ -.--~-. - L . 6 

: 
- 

‘.’ 

Pedal fri?y'c$esl are widely used in IrSdia, mostly for passenger trans-' 
port in and‘-around the- urban areas, though they a&banned from the 
centre of %t5me of the largest cities. ."he-configuration .of two 
front wheels and one'at the rear'is common in Calcutta, but in-other 

/ , 

_ -+ --~- 7-~ 
\. 

;, 

. ” 1 

I $&ts of India cyfle ricksfiqs with one f&n,, rear whebls, are 
much nbre. popular. c \ \ 

L -7 
. A.'pedal t-ricyfii? % the >oqer t;ype. is Shown 'in Fig 2'2. &,-It has the 

same"gearing.~~.a standard bicycle. and braking onlyeon-the. r.ear wheel: 
The front ,wheels.'are of'in%er&ting,desi@, "using 

. s~$&'and eliminatin&%he need for nipples,..' The hub 
f0ide.d qver^tx> fo?m a circum.fere&ial rine -about ?5mm,wide, 
series uf.ra@Xl, tappea lRoles are formed in this ring. ,i b . 
which are.,headed at their outer end and threaded at 

- ._"..,_ ._._"."...u "-...-'"'"'-..-.'~ 
through holes xn.%he.rim and 

_ I. '. .-F . heles in-the hub.;; . II ' _" 
j,. "9 *. ' . i e. ,_ : .: 8 i- . ; ,' . 

The“m6le @oxmnon tricycles with two rear wheeis.are,similar in“pr&+(. 
. :i 

-‘- >. 
'. : ,'" cihle to th&r Chinese '&ou&e'&patis, the configuration consisting of * : 

a bicycle ext&nded rearwards end widened to suppo& a’Pkar axle... 

. . \ . - '( 
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_ __ many'Indian tricycles are made, by starting with a?~ existing bic&cle'.* 
\ 

\ Y the %ar of the frame an+ replacing it with 
'\ Fi.s rear frame,is. usually made ; ' 

2 

.i, < 
welded or clampriePl to the cycle-frame,, though 

in.pai-ts of Gujaiat'a wooden structure is used. 
..)' * 

. . a. ,I 
'*, 

. : 5.23 Aninal=drawn Vehicles ' . %, 
I # 

'1 ; . "A numb,er of different types of animal-drawn:ca'rt are found both in . 
I '., . . the &-al areas'and in the towns an'd cities' of India. Pairs of- 
I - T % 
I. bullocks are used to draw a&Wt %& similti, to, but larger than . 

'i the.tbo-man.-h&&art desqibed earlier. The ;two'bullocks are 
l 

. hmessed one on either side of <he ce$ral_shafY ,so!that the'shoulder 
hustp'of;the.bullock presses against the cro&bar-on,the sh~aft.. some I" 

:. of the,@ carts use truck wheels while 'others use traditional solid . 
.,5 WeI.. of'wooden construC6ion. It "is'wo'rth noting that there are. 
.-, 

,-' +, .in~-excess of 12 millionbullock.carts in In&a. + , .' . . - 
Wagons are popular in,cetiain areas;' 'a simple, wooden - 
<on four car .-wheels is 

about'its centre and connected to two 
. 
2. , 

4 1 single cautel&&essed between 
, - upwards atan angle in excess of 

-. , * . : *,. ,, of-the-camel., 
r ,. _ _A + I A 

spoke'd; wooden -.' :I *. l ~&naily‘~;,hbrse6. &e *used to ‘puli carts *with two large, 
vheeis, ~si&l+r 'in' degi@$;to pony traps. ' t . I 0 -' k. -1.4 . . * . , 

d : _ __-- 
\ : . 

role in the Indian %rans+,, . 
auto-rjckshatr, a three- 
n It 6onsist.s ofAL 

$ ; ,:+ _ (' 

ickshatin India,.b-ased-or;~wo-~od~ls ' --. '. 
rence between the two designs is in the ., 

' 

The,;f$rst is based & the.Lambretta . 

ed ur&r lice&e.by Automobile Products of India * . x 
s, tak&i$r&~.th'e geaz%ox by means of a propelter I. 

al #&nted..in the r%gld tear pxle' ' The rea;r - , X-1 
'eemi;elliptic leaf sp,rings; .!Ehe second mak?-of .. _ ', !- 4 

Jthe.Ve.spa motor-scdoter,'built under. c ;' 
'. , 2--- -__ '* 
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a # li@!?nce in India by &jaj IAutos Ltd;." The drive in this case is , 
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taken f?om the gearbox to a final drive-and differential unit 
mopted directly behind'the gearbox. Two ,horizont‘al half-shafts. 
erjrerge laterally from this unit, and pass through trailing wishbones 
which pivot .about the axis of the'hqlf-shafts. ( Each trailing . 
.tishbone carries a rear wheel and the drive is takeh fromeach half- _I 
shaft to it's,wheel by means of 'a>hain.drive running inside the * ' 
Qishbgne (Fig 23 shows this ve&icle and the +shbone can be seen in 
the p?cture). This:,design results in an independent rear suspen- 
.sic& syst'em which utilises tpr&ion.bqs as *the springing medium. 
The&e auto-t-i,ckshaws;.are .used both for passenger~transport, 
0peratin.g on the same basis as taais but at '&bout half the price, 
and for .$he.loqal transport and delivery of'goods. They arE . 

econon;ia1 to ,,mln, and sell for approximately-&00 complete with _ 
.passenger bodywork. Their major- drawback seems to be that‘the ._-* .' 
whee$! size-is ra#er smaJ1 -for Indian roads, which are often quite' _ 
rou& eveti in the towns. "As a result the riders .of these vehicles _ .: _ _u 

. 

: k+$e to dodge around the more substantial potholes.. 0 

. 

” . 1 . ,. 

,; . . 
" 

'. .., *. . J$,Delhi'there is another design built on the',same principle as the 
. 

Y ‘ ,$ auto-rlCkshaw,,but using an old Harley-Davidsop V-twin engined 
. -&toEcycle as the basis. ,' These vehicles can carry up to six L 

I:. 
A! , -. people,bu$ apparently- they are no longe,r buiIt and itill eventually' 
-i . . be phmed'out of.use.. .I 

" ;'-:. /I . 
A lar8~nthree~~eeled'veh~cle, ---&ailable with eitherlvan,;flat-deck 

. or-'passenger b&@?oi-k is the Han-seat Tempo. .Thi-~ has 8 sihgle, 
driven frcat wheel with the,wat&-cooled,engint mo.unted above the 

~wheel'axiddrivitig it by..means of a $hain,.the whole as"sembly tying 
'*&:a unit when.&e vehicle is steered (Fig 24). '-The veh.ic%e is l. 
ve$y long in W&&cm to the track of its rear wheels which are 

‘s 

' indepexideutly a&pended using sting a&s. The vehicle is:originfCLy' 
'of, German desi& and is built under licence in India. - & .a .* 

J . t ..I: , . 
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II ,:. j - 'There ia a variety'of d$fferent..types of simple vehicle already in ,; 
7-;: 

.__ . : we '~'Asian-countries,,;vpCch have TiESiT--de%loped or+ adapted-!n m 3 - : -i There is mui?h detail ' vqryixig d+eeb to meet.locCL requi+ements. , 
', _ ..& 

.i; ',_ 
#'a.' . . 

'xiiskia$i&'.-itl the-,aesigu, of these v$!i%es;lboth from one @art of's: 

cour.itryYi& another 14a:frcm &e &untry to ano*er. . , / :.-. ., 9 I \ ,:. -c :' 1 - 9- I . . 
,_I .~ 
=' ,:, ) / 

" ,$&d'ap othcr~~~~loping.coudt~es, notably in 'Afr<ca, still ) . .: - , . t'&&ll~ i-&'&it axi~&~ortedv&icle~'v?~ieh are oTten inamrooriate ' .' ----- - --- - ---__ 
P” : 

5 -.-r-T - ---- - -.- --x-- 

-to;theip"neai _ -TJ&pua;neu G&&a~,'&ich'is in this sitL&tion, has : -4 - ‘- 
( i ( i' _-__ 

- -t&y &'btqgul td' ct$k to &&ns y%th“tIiis problem and to d&ne.the t . : 
.I 

' '.typ& o.f .veh$cle;vh:fch meet' jks requiiewnts. . 
$ ,. 

: . 

Pec&F&iven e@i$Les w &!t'eff,icient mean's of utilising 'human Sfi" " 
*_ . .I k~&ul&~ cxp&gy '@we. in , ,.,impokrtbnt: role'*to play in the traMport - 

Ieti-of -d&&ping (r!3@tkies3: Exis%g :pedal-driven whic$es ~ . '. ; 
~~!1&1 bic$&!-deiimd;,,~ t&at is to 6~ 'thdit .inhovation has been ;,, 

---.-'-- -_- _. ~.~ ~'detailed ikjrovement o,f'*existing designs, ra!h,er ,_ i .y 

j - t~~.tq,thc-d;cval~ljr&at.of',~~nt4ly,new forms bf pew-driven, ,.. \;" ', . I : 
.‘C j _ *, ,. :. ,. \' . . . , _' 
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'_ 1 ‘* ._ ' n 

&jC$, --; f 
m&&ted %-the 

8 %:-I ; i ;g::-, 

p$;; 

I, 

‘: %.,, ,;-. I 

_ 1. '. : 
') . . 

_ . , "* ", 
II .&. I" .'r .\ . .- : - >. I -: q;'n".- -. ,,'.* . . . 

i ‘,’ I ,:-. 
H -y 

L- ;, 7,’ ; - . ; 
U) , 

zrr &3&S> ..;:.::* ;,‘-5 *:~ : / ,;c ,r , ” :- 
<‘. 

_ * ; -.’ : _ 
: m 

-.hi 
& .? ,‘ ‘“, i: ,, .I ; .. ; . . .- . -; .- ,.,, ., 



'transport. i.,Similarly, 
closely related'to the motor+cpcies 

-., " 

'Wile the : . . ; 

forms "of trans- 
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