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S B The Fe$ort dlscusses 1ntermed1ate transport in Dapua Few Gulnea Wﬁe

‘sf human pOVered anlmar~powered ‘and motorlsed which_ are gsed in*those.

RSN dfﬁ'_ countries. fPSimple vehidles can play ‘an important role in the. trans—?f“k

o port B|prof all develop:ung coun‘trles yet thei'r use 1s largely
e T tmf‘med to the’ urba.n areas of A51a, and thedr des1gn is often based

Vo T A Y . N

AN Int'«roduc_;_tlon B ; ) >

T .fh‘ Thls report dlscusses the de31gn and use of 51mple Ve Acles 1n four f
Ty : countrles, Papua New Guinea, The Pn;llpplnes, Tﬁ’ Peoples Republlc
LT of Chida, and India.. It s based on 1nformat1on collected by the. |
FE : :L" . au€hor- durlng B four year°stay (1072 78) in Papua New: Gulnea and

i \\v . w Toon vigits to the other three countfles between TOTB -and early 197€.

, . _ ,’ -The - xeport is not- comprehen51ve ig' the sense thaf it ‘does’ not clalm
R :*i B . to qnclgdg a descrlptlon of 'al} vehlcles in use 1n ‘every. part}of !
transport in "thiose couq;raes and cont31ns de?crjptlve Lnformatlon

on & wide. :ange of vehlcles o N e

. oL ’ S ~T
. ° . - . ir
KN ) W -~

e . ) stages of economic «and social development and dlfferent approaches
‘ T to- the problems of develo;xnent . They. range in populatlon size from

= "L . the 2.5 mlllldn of’Papua New Gulnea to the 800 million® of ‘Chine and .~

v between them they encompass & spectrum of_ggographlcal and meteoro—

(7 U ﬁ ;Imycﬂ.ummtule', - . T e

L T L e, ‘ o = ‘ A
o Ty @here are four magor desorlptlve sectlons to the report one for * e
S Lo ,eehh country Each-sectlon commences with' styme generél notes on .
1ntermed1ate transport 1n that country, followed by: brief descrlp-
e \tlons of 91mple~veh1cles used there ‘Four -di fferent- cqtegorles
. . : T RN
B of vehlcles are‘ﬁ&gcussed .f B D

- g S

S . - e e T . J“ _,-,"2_ : . LA

o _"Efgv n'_ e l).uumuu—drawn vehicles -Awheelbarrows, handcarts: etc,~w

Sid) pedalfdrlvan_vehlcles;,' S o S,

. - iii) enimel-drewn vehicles; - - R

. . o LCR 3 S . . : J— T e
v ,iv),simple»MOtbriSedmxehiclesj R L S e P
It 1stclear that" there :are rolesﬁﬂhlch can be played “and needs’
1 can‘be fulfilled in develop1ng countrles by almple forms of-
jsport less complex than the 1mported cars, vans. and trucks whlch
4w0ften inappropriate for the uses to which t ey are put. ‘

A n

. Fﬁrthermore there alreadyveXIBt proven 51mple ' hlcle deslgns whlch
o carry heavy

l could ease the burden of those who. presently ‘have .
loads. on- thelr heads or their backs. Y

S

NG e T e

on lmported technolegy rather than on local requlreme‘ts.‘v , f»;f,

Ly r -f_;", each of the coumtr1es However it is a valxd rev1ew of 51mple e

: ﬁr countrles a1l qual;fy for the. umbrglla deacrlptlcﬁ BEEREE
of 'develoblng they represent di fferent; polltlcal systems dlfferent oA

o Aﬁstrpct N e T S ST o T e

R :”Philipprnes, Chlna aqd Iﬁhla, and descr;bes the 51mple Vehacles, P SR
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- Awd, the equator "’he country, wH‘idc“ h‘.s a popu‘ atlon of aboutr™

o @ l
2 Fapua New uulnea

2. 1 "'ra.nsportatlon in Papua New <urr pal o
Ty ; N ' 3 : e .
%&pua New r‘ﬂmnea 15 sityate hetgéen 'rl)he morth r~oaq+ of Aus‘tr;.a};:g

2.% mlllon people is- made up of oné half. of the .main'island of A ~on
" New Gulnea {the other half,” Irlaﬁ'Jaya is a part of‘Tndone51a) _§\>*<; :
together with aﬁumber ‘of smaller.islanfis.of. whlch New Brltaln, “‘57;-_~

New Irela.ﬁd Bougalnnlle and Manus areﬁthe most 1mporta.nt Nuch

,'wlth Tast- flow1ng ‘ :
plains; - the Markh ,V&lley, the ueplk fplain end the Fly-Strlcklano
and Purarl flood-plaln F‘urthermore ‘n the hlg,hla.nds reglon there

. are a number of broad valleys end platgaus. S S

) LY

i gj

o
Aps.rt f‘rorn & few 1sol’ated, short- term ,;a_nﬁlrrgs, the country. had no ’,
contact w1th the outslde world until .the mlddle of the“last century. _
It then ceme under the colonial 1r‘1f‘1ue‘.ce of both Germany (New Gulpea) '

. and Great BrLtalq (Papua) .« Frafp the end of the“"f:._rst world: wap ~ . - .°

until Septe;nberu.1975 when it became 1ndependent he vhgle of Papua R
, New: Guinea was a@ministered by Autstrélia.  Comparéd-s fth many other . C
~colonial natlons the @nfluence of. the admmlstermg authorlty has '
untll necent yee.rs been fairly llmlted. - - Indeed i¢ was nqt wntil the - -
"early 1930's that outs:Lders first ventured into .the highldnds -regien e -

(F1g 1) which. is the home bf nearly half the indigenous population.

b and- -stout bgmhoo carrylng—poles, supported on- the shoulders of two
"6 or more peop e., Ther‘g were ,no dﬁaught anlma.ls in the country, ’

Before the comlng of outsiders: the only mea.ns of land tra.nsport was
oﬁ foot and: the only aids ‘to such. transpor’t were “hand-waven ‘bags, '

—fmdeeeL a.pa.z:t fr thelg there ‘are no large’ natlve animals, and tk /
eel was unknown. Bece.use of the 1imited means- ﬂi“transpor‘!, a.nd/ /
"t ’i difficult nature of the terrain, the inlend people remained; to_ o

a.l ge extent, a series of &mall, 1sol$ted mutually dlertmstful -ﬁg
comm 1t1es The extent of this 1solat10n is demonsﬁa.ted by the
exlstence in Papua New Gulnee. of over seven ‘hufdred separate . e
lanp'uages However ‘along ‘the ‘larger. nvers end in the .coastals areas
wooden -cano s were wldely used and in Papua salllng,ca.noes of,

N g - - e

Transport 1‘s tode.y a maJon problem in’ Papua New Guinea. .. There are.

‘mo railways end the rosd system is still very limited (Fig 1). . The

two ms.Jor c1t1eq_, Port’ Moresby and Lee, are no :cannected by ‘roads
There are roeds rad®iating ‘some dlstance from #he ‘major towns,.and
minor roa.ds and four-wheel- dmve tracks leading from these routes,
6ften to m1531on .stations or similar settlements. In certsain
instances, palrs of adJa.cent coastal towns ‘are connected by road.
Hovever*the most 1mportant road 15 that Vthh runs from the’ New

Gmnea port’ of ‘Lae to the’ 1nla.nd hlghla.nd provinces. ° Known as.the
nghlaqd's\ﬂlghvay it is over 40O miles ‘long, unmetalled for-most of
1ts length, and’ ¢limbs two. @ifficult mountain pesses- . (‘ommerc1a.lly

“it is 'used to transport -importedrand rga.nufactured goods from the

. coaBt’ to the hlghla.nds, and to brlng agrlcu_ltural produce from there
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. , down to the %oa.st “much ,of ‘S.t for export It }"as also faéllltateo :
A fs»’- the mgrat1on of highland people to the coastal towns 1r‘ seach of
. o vork * At present the only methods of reachlng the ﬁany places )
ST remte, from a road. or’ 8’ major riger atre. to walk perhaps fdr several
\d&ys, or %o flv in by l;ght alrcraft, often‘ to- an alrstrlp tuilt by ‘ _

the Tlocal people ynder mission ‘guldance ’“he p-reat ﬁagomty of .+ Pr
o . Pa.pua New Gulneans/égeksubsmtence farmers ‘and “for many of them the T
: -":‘,‘ 5"* - prospects of entering the cash econgmy are lrmlted-‘“' he lack of e
e f sulta.ble mea.ns of getting- thel‘r .pr u’te o.to mazket ople lnrlng LD
-, S _;'aw-_l’phln adioe.dlng; dlste.nce of the nghlands }Tlp_hWay carry thedr . . E ;
AT produce t6 the main road and then accompa.ny it ‘on a large . truck o
REE “to-the, Terket Wi Lee. Some of them Atve so far from Lae that the . .
TR TP . money theY earn  for thalr produce there does not cover the cost of '
o tra.nsport ‘However such’ § visit to Tae'is ve~rv much a social
S0 S OCCB.S:LOIT’ and the sale of pfbduce in the mark et does contrlbute £6 the L/

- .” . d . e

cost of. the trlp ' » . f\.\,;_‘,‘» N ; . % R S .
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‘"‘I’here are & nu.nber of‘ problems whlch h1nder the develMa more
o . -v'---,extensure cmve.n'tlonal road system. Much of the -country is very e
tos o mountainous. Shieh ma.kes it dlfflcult to find & sul’;atg,e/Toute for a '
o =+ rogd, and makes- the" road very expenslve -fo bulld once [} rou’te has .
= .. been chosern. _The nature of the terrain and the heavy ralnfa.ll '
Tt 3 combine to produce e m}.fltltude of. streams whlch ‘cen  turn. overnlght o
¢ 22" " into raglng torrentss Thése must. elther be brldged at’ great ¢éost, ‘-_g
e \or thezroe.d ‘becomes nr_rpaSSE.ble ev‘ery time! gh'ere Is .8 substant;al £all.
T Jof raln...‘.. In a.ddltlon-; landslides are common 1n wet weather ‘due to -
PR e the‘mstable natu:re of much of the soil. 3 ‘i‘h follow1ng specific "~ ., . -
S " x'am;:sle illustrates the gifficulties faced The Pubwl;Lc Works Depart- =
- T menty) has. best tryln{' for more -then ‘ten wyears to build a" four—wheel— <
R drlve .BCCESS road from the H:zghlands nghway to a *settlement ca.lZLed ) "‘-,‘
ST e Bea.na about tielve i les distant, a route which involves. crossﬁig a.. "’
R e steep rgyd(re : Des ite’ the expendlture of & great- dépti—“of money-: t'er!
e roadlif sT?iTl not omplete, nd-gubstantidl porficns of the section .
: ‘ that has been built slip'away each year duﬁ‘lng the 'heevy ralns '
Desplte all these problems the road system\as belng s1ldwly~ deve.l ped
a.lbelt gt grea.t wcost.” For mosttPap‘ua New Gulrfea.ns, walklng remalns ,'
- the bas:Lc mea.ns of transpo—r‘t :and ds - a-result, while’ therer 1s only a :
lxmt“ed road system there exlsts an extens:.ve netvork of many ‘
thousaridis of mles .of na.r' ow Valklng tracks coverlng the whole of

th& country v _'

Alt,h/ougl the road ‘system IS\Stlll falrly 11m1ted there are e.lready
'tvo, mg,]or problems a.ssocla.te‘gl with- the vehicles used in Papua New . .
=y The ' f rst is. the mapproprla.teness -of many- of the vehlcleS' e
... to/ the ‘requ:xrements of the country. * . The 1mportec1 cars, gnd trucks DR
eﬁbo&y many featu;es, ih terms of performa.nce, stylmg a,nd equlpmex{t Cy
vvﬁzch afre surplus -to the needs" of & rela.tlvely poor developlng A
o cor\mtry .Such vehlcles are extremely e:rpensnre to purhhase\end to .
T ooTun, a.ndthelr ma.lntena.nce requlrements are often ‘beyond the skills
- : nvnl,lable in Pa.pua New Gulnea “The .second problem 15 the dlverslty

' ‘, of: vehlcles In ‘use: between: 1969 and 197h - 436 different makes a.nd

_ “t;y'pes -of ce.r_ and truck. wers imported. This has led to severe

) shortages of spare pa.rts, andﬂ%s exposed the lack of sultable




R 'fz . vehlclg malntenance sk111s In 1¢7H X fommlgs1on of anulry was
‘ wapp01nted by the Government to 100k 1ntoLthese problems '« In its
Hw,bgort Ref. '1) the Comnusqlan has made a number of: mterestlnp

. o recemmendatlbns, some o.f whl-ch are summansed below .
N ' - : : .‘ . & R o R

W,

1
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. -‘*j' should be 1mpor‘ted and m. e—xt' %en years the " BONFRUNS
- ;ﬁ__ K pnvat’e car shou‘_}.d be’ ph,ased out ,6ompletely, aSJI‘tr 1s i -
: 1na.pproprlate to the negds %f' Papua New Gulﬁ’ea, L ; - o

we
&

AN
AN

be encoura.ged onsnﬁ' ‘ratlon sh‘ould be

~10ca.1 ma.nufacture/a embl , of eh )
111) a b1cyc]§ pat:h sysi,egmshould be built "in the. ca _',t&k’?/ort e D
" "‘?~F40rt= shy for evaluation- purposes, and if sugecegbful 51m11ar '

syatems should be Jntroduced in the othe;r jor »t-o_wn‘s ¥

4‘1v) +he use of s:unpler motor vehlcleq c.hould be mvestlpated,
1nclud1ng motor—cycle ‘based vehicles a.nd the 'Asian‘utility-
' "7 ) vehlcles' present]y 1n use in the Phlllpp]rres (see sectlon
32h) S e e e -

i . v'r' LS . e

rPlv) a deta.lled stu,dWGf the fea$1b111ty of usrng‘ele tri‘pally
' pfpwered vehlcles should be ‘made-{BNG_ has vast potentla.l
& of hydro—electrlc p&er. N Two maJor schemes:; ’,\ - ,
ready in opérat1on ‘and a third, miich’ blgger Wt LR "f

- z i esently the’ subJect of a deta1lgd mvest1gatlon se
e ,4 v1) 'the ,p0551b111ty of uslng a,e‘rlal repeway systems 1n‘the ﬁ( IR
R more mountalnoué areas .should be 1nvest1gated #"/" SRRV
’2: Smrple Vehlcles in Papuav Ney %Gumea | ‘ ‘.', ﬂ . o

. n .21 Human—dra.wn Veh?cles“, ’ j ’A( .

.a, yet ‘t.hey would ‘geem: to have . great petentlal . The peop}e N_ o
11v1hg in- 0T near the towns often walk: several miles: carrying heavy .
. lbads “Par exa.mple going t& ,‘a.na from the market or. collectlng flre— L a
- VOOd.{ Such 1oa.ds Are. usually carried by, the women. .In nany of
these mtuatlons ‘the roads™ e.nd the -tracks are. well “suited to -the - -
‘use’ of two~wheeled,,handcm"s.s Q.nd “their- 1ntroductlon would 11tera.lly L
ease the women's burden. - Similarlys ﬂqere Aare many rural a.rea.s'of R
the counf.ry where Chmese s'ty,le vhee“lbarrows could be \used; on- e ‘
exlstlng tracks._ 'I'hese would 1ncrease‘ the effectlve dlsta.nces -
vhlch 1oads could be c&r'rled and hence would giver mpre people a.ccess ST
to the “road éystem.» Such whee-lbarrows cbuld also be of beneflt in -

the everyday Ai e of- the village; they could be used 40 carry wa.ter .
‘ or to transportﬁé 'tems from the nllage to the-ﬁelds a.nd‘baek a.gam

.
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’Flcygle,xare used- in; falrlv llmlted numher 1ndeed 1n recén+i
1rrrporta of bicyctes hnve astunlly, decl]nea (I‘lp 2). " Howetver the: "' X~ .
’-potentlaL-of the bicyclg in- Papu& Mew f‘ulnea has - now been appre ra& o
1ts use "15 b 1ng encour ed in 8 ‘number of wa,ys ' and the looal L ‘_ ‘
"assembly of icles is 4. Treal pegsibility, in the not too- dlstan o
future.'. Unfortumisely, meny of the bicyEles imported in thé pést| "
" have been - «chegp models of.very: poor. quallty ~, Many of- them have | . s,
weldec’[ -rathe = than lugged and brazed f.ra.mes, bra.klng only ‘on the’ }ear
" wheel, narrow-section: tyres and 11ght—'duty ‘vheél rimsi. Such blc', ‘cles
a.re de&gn.ejrfor*ﬁort dlstan,ce a.nd lelsure use on smooth roads

e developlng country
proved‘unrellable and;
s Bppropriate«type of bn cycIe is thatgmanufactured in’ Indla and: Chi. ;
‘V'mth sturdy frame’ constructlon, wide-— sect:lon tyres a.nd« heavy duty?rlms"
", and rod- actunted bra.kes on bot‘n whedq At preqent pedal trlcycles
: e.,re not u.,ed -t agein they are ow the subJect oi‘ some 1nterest
~,~ul‘1rst steps he.ve bF_'ex’i‘ takeh towards the kna.nufacture ~of blcycle

: Fig: 3), bhut their ‘use is l;mlted to some e)rtent by -the
- msultablllty""offmany of the blcycleS' : -

_As ‘& result in apua New Gmnea they have, .
rave only a hortr working life: A more . Df C

 :-'2 23 Anlma.l d.'na.‘v?n Vehlcles D / L

e Sl *

'.There are no dral’ight anlmals 1nd:Lg;enous to Pap é New Gulnea. and . )
'.,,attempts to 11!:roduce donkeys and buffa.loés haye been ‘1ar.ge1y unsile-
“".---'cessful ~.Me. ma;.n rea.son f‘ these faﬂures/has been that -the. people v
_1sck .any expenence 1n Peeding, . tralnlng\ and icaring for a.nlma.ls, a.nd
“have ‘paid no attentiaon to their livestock, except when’ they want to .
work” them. * ‘Livestock management. is & sk 11 whicK does-not exisg-in
C the comtry a.t the moment-except a.mongst a few tralned‘ a.grlcult al-

5 experts.- S:Lnée it is a chfﬁcult skill- whlch is ‘not a.cqu_lred ea.enly
o ?the ‘scope. for the development oi‘ anlntal poW*ered tra.nsport in the '
1mmed1ate fu.ture 1s l-zmlted “

L
. ; - t

> onf "nded that - One partlcular model of sma.ll otor-cycle, -
,Tra.ll shduld ‘be 1mported duty-free to enc0urage 1ts ‘use. C

”13 thought to\be preferable 'T:.o 8 two—stroke as’. regards ma.lntenance ' Vo
SRR "a.nd tunlng, a.nd ‘the tranémsfon 1noorporates h;g;h ‘and 1ow ge’ar— BT R
ranges which faclhtates use of the motor-cycle in steep; rowgh® . . %
" ;cmd.:l.tlogs.‘ This- model 1‘5 a.l'i‘eféd;y used by government - pa.trol folcers
- ‘because ‘it ’wq.ll ‘operate satlsfacﬁorlly on many of the exlstlng walking :

[ 'tra.cks and- there’fore a.l]:ows a.ccess to places whlch ca.nnot be reached
e:.by other motorlsed veh1cles. '-’_ BT e




e é

frop‘eariier compeﬂts a&out the road system»ﬁ*“f
; exc usyvelv\,and»ﬁbvers aj? TOYQt

hn B .
.8 lltre§ cyllnde;, @et.

_enfpine. and a’ i‘uel qigsump}‘lon B Sy ‘I'% mpe Howghvere ra .,en‘t«
vehrcle “called the Syzaki. Rrute. (Fig. h)"haq gcome very,popul
 This is _a,ve‘hiql.e‘._r'w'it opén. “jeep=style bodyvo k,'_co,gsme‘ra.b :
" than‘the°Land Rover, But d51np the same. size *of wheel &nd- hence hav1ng

Bt ‘excellent pround cleﬁ‘,r_ 1CE. . -It has P ﬁlm ce w‘o—stro]ie énglne, ‘and . .

; four—wheel—drlve wlth a'chmcé of hifh or-low .ﬁauo.__ ‘Tt '“5»»:‘Light,"-’v L A
\ economca.l to run and ; ‘get tov plécés*ﬁxi‘&{lerger fo _-‘-wh_, El-—dri'vg_:‘, -

»vehlcle) and an example 1s\shown 1n Fig. S Thl\S is. usually,ﬁ Toyota e :
.».,lLa.nd Qrulser, B pick-up, ‘or a flat- deck truck with: s;umple -woodeén 'f,e" R
seafs mounted on the back.. \ Often a village group 'or. clan w111 club 2
1together to buy . such a vehlcle,,though many ere’ ow.ned by prlvate A
C operators. . PeM.V 5 are allowed to'pick up- fare paylng pa.ssengers R
<> on the road and are the basic for'm of, publlc fransport avallable to!

3

the local populatlon . : Lo . o L .

!
I
: v ‘A ma.,]or- pro’olem wlth all motorlsed veh1 cles in- the country is® lack of
: '1ma.1ntena.dce skrﬁs i Me’ny' ‘Papua New- Gulnea.ns have te.ken a ledp along
1the sce.»le of. technologlcal compleeanty dlrect from the. dlgglng—stlck g
L Lto the. internal-tombustion engine.  Therefore:it is shar®ly - surprls}ng
g tha.t not ‘only: do. they not. know_haow to malntalrr thelr, veh1c.les, but o
R they do-not- apprec1ate t}?éé“rﬁq:ortance of preventlve maintenance. ¢
=L pne grea‘b’-:beneﬁt whlch could accrué i‘rom w1desprea}i blcycle usage E

i
PRS

”“’ Hould e a pradue.l development of malntena.nce sklll‘s.' R -~ \
[ -; B The Phlllpplnes ' L o
B v Introductlon I . ’ ‘_ R R '

.....

. Ddlsa.strous hlgh—rlse congestlon of. Manlla. Clty j ,
‘ sunpllcnty of the Tasaday tribe of southerz Mlnda.nao, a. sm

o of kentle, ce.ve-dwelhng fodd—ga.therers whese: f:Lrst contact’ w1th the . ™
‘outside iworld came as recently as 19T% (Re 2). . The descrlptlbns-‘ St
B _ . which- fallow cover the 51mp1e vehlcles Jsed on the vestern side of o
77 -+ 7 Lugon, the largest island in the, b.rchlpela.go and the Xﬁhome of the T
- e mJonty of the Flliplno populatlon. - Thig" ares 1ncﬁ\,udes Manila: Clty'f ©
T =1tself .together vith -the~ large agrlcultu:al plain surroundlng the . = o
e T 0t T ,zc:l.ty gnd the’ mmmto.mous region -of northern “Luzon, whose mein pGpula.—.
ST = }tlon centre Is Baguio. " VWhile the: Centré of Manile is hea\qr with
o v.expen31ve, :uuported motor cars it is clear that these are within the
e .means. of only & small- minority’ of the populatlon.-‘ One does not hewve .
' X to travel very’ ‘far from the tourlst section of Menila £o come upon: '
',”}squatter settlements con31st1ng of homes: constructed from dlsce.rded )
- ‘'yaste' materials, though-it is worth noting that.s forest of T
televls.lon aer1als smouts fram the roofs of these homes. SR T

A \‘ﬂ,
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?Two categorles of 51mple vehﬁcles are in common use in the areas

. ' anlmal—drawn vehlcles stems from”the w1despread ownersh;p oft .
: LR S buffaloes (known locadly aa carabaos ) Wthh are used to work the““
ECEE _— flelds to darry ‘the farmer'to and frqm his land and. to'haul the. )

. e ~ “«farm produce to market, elther on &a two—wheeled ‘cart or a skid- . .
i' S .smounted sled The use of motorjsed vehicles was- greatly stlmulated»¢<
g,’ig, o . by’ the.vast: étbck ‘'of war m&terlaﬁ Ieft hehind by . the* American fbrees‘

...« &t -the end of thé second world var. mhenutlllsatlon of this equip=

Uefvw‘jernwment together with the ‘arge nunber of older vehicles ,5till to Te
e ﬁ7seen on- the- roads testlfy tosthe high level of mechanlcal skill and a

' Jﬁﬁgenu1ty'©f the Flllplnos “ The Wldespread avallabllltv of* sucl

,skllls has been an 1mportant factor in the successful 1ntroddctlon
into_ the Phlllpplnes, ové'r the past few years, of-a number of "Asian

R -

-;w”~»,e §¢¥ S ut111ty vehigles prodhced by the world s maJor car manufacturers

- T 4_»'/_ . -d. - "/ )
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3 2 Q1mple Vehwcles in the Phlllpplnes

3.21 Human—draun Vehlcles -

. .
- s . : . .
N . S .

[f‘,f /;ézyw'f, Hendcarts .end wheelbarrovws do not appear to be widely used in Luzon

PRI AT - There are & few three-wheeled carts with low-mounted bodies supported

on small cast—aron wheels, one at the front and two at the rear.
-However these are only suitable for use over ‘very short distsances .
PR “' and, are probably ‘better thought ot as’ 1ndustr1al materlal—handllng
~—dey1ces rathef than as . vehlcles The two-wheeled push-along carts

| o I- T4 yged by jee- cream.vendors in Manila City atre of some interest on

: . account of their wheel constructlon (Fig 6). :Each wheel consists
@ of=a tubular steel hub and a simpile steel rimyjoined together by elght
| oo radial spokes made of steel rod and welded in place. A solid rubber -
_— T tyre is mounted onto the rim. ™~ This forms a spoked wheel which, while
e T 'At 1€ss efficient than a conventlonal bicycle wheel, is much easier to
: ' ’ manufacture. -
ro "3.°2 Pedal—driven“VehieleS‘ﬂ“ o o g o ’}?'
'f’/af ' . - The Phlllpplnes is not a bicycle- orlenteted country in the way that _
R Chlna and Indie are. While bicycles are manufactured locally tﬁey '
¢ S . seem to be used by only a small minority of the population and are not
- "¢ ° ' the basic meahs of transport for the common man that they are in other

D

+'. . _countries. , This is rather surprlslng because ch of Luzon is flat
S andvldeally ted to cycling, and although tiff average standard of -
. 1living: appears-higher than in some other Asian countries, there must
pe many FIllplnos who cannot afford. motorxéed transport. . Thé tredi-

e R now an 1ncre351ng market for llghtweléht sports blcycles.‘ ..

b , mwo di fferent’ types of pedal tricycle were cbserved, though neither
appears in large nurmbers and both_are used malnly for thé transport
".of cargo rather than people. The first type is based on the
conflguratlon used for the traditjional Pnglish ice-cream vendor's
tricycle. This-consists of a standard biecyecle frame with-the head-~
tube re-positioned vertically and the front fork and wheel replaced

1 . . 73‘ ‘ N,
. . -

X oo —

‘v151te& ‘namely animal- drgwn and motorlsed vehicles. . The uge of "~

taonel FlllplBO blcycle is very sturdlly constructed, though there is

-7
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‘ by & -fore- earrlage xﬁade wup ¥ two \?heels rnoulpted one - on e1ther 51d‘,
. of L& carpgo boX. ’T’he whoIe Xe) his" fore- carrrzsage pivots about the?
“head- ~tubé. ans for. steering.purpdses (Flg ' shows .an Indlan tr .
" of.‘ 51m11a.r conflgurhtlon) Th,g second tvpe of‘ tr}cyc‘le Ys made upwas S
of a sldecar of tm:ular steel oonstructlon gltﬁed with a hlcycle : '
wheel a.nd mounted onto the 51de -of a s a?fla;rd bicycle ’I‘hls Veh,lcle

is oi‘ten used fo?r carryi;rp a’ ga.s or«ke osene.‘ stove and othexkeouapment SR

used for the vehdlng of cooked. food. on th \streets R o - ¢
oy . . . LI
. —,:_., o 8 \ . N ' ‘ . :
3 3 Anl—ma&:@::awn Vehld’les B T e T e
. /./- . o i e S '
N )

These _are’ very comﬁon away fr m the c1t1be-’ the nost popular anlma“s '
belng ‘the bui‘falo and. the ho se. - Farmers often ride baremck on
f‘leld.,, .and the. buffeloes are ‘also = .
of *traditional design with solid '

ﬂen wheels, wb.lle othere use' ruck’ or car wheels. _ Buffaloes are' -
SO used to pull sleds which shMr the ground on skids. Forses R
a.re‘us%d mainly for passenger transporty mng,’h’orse pulling a two- " -

~ wheeled. trap with wooden-— spoked wvheels. Occasionally bullock carts,s -
gro§sly werloade w1th cane fyrniture or some similar- cdrgo, are to -
be s .wanding, tnelr unconcer%d way through: the rush-hour traffic ]
of central l“anlla . ' T . v :

2,

3?ly Notorlsed Vehlcles n o L& - }5 S e

T - o ’ ; +

. 'mere 15 ‘| varlety of sunple motorlsed vehieles * 1n use 1in the'f
15h111pp1nes,.a.nd cony Lderahle evidence of loca(l 1nnovd.t10n in’ deeugn
The inqst basie’ of Yflese is a blcycle and sidecar with a 50cd two- J
stroke engmé mougfed in the cycle frame (Flg t7) This drives the <~ ,

_ rear vheel througf an additional chain drive, the original pedal chain -
dr1ve being retained so that the rider can aug:nent the power of the
".engine when: necessa.ry 'I(hls vehlcle isg’ used both 1n the less a.ffluent
par'ts -of Manlla and in the flat pldin surroundlnp the clty It is
used;: to carry *fa.re—paymp pa.ssengers the s;de*ar bemg wlde eacugh
to hold ‘one person in comfort, but alte-mativel.y goods déan-he carried ’

: 1n the same space. '%Motor-cycle and sidecar comblna.tiéns are very
-common angl are used in the same way and in- the same area.s as the Lt
“vehicle descrlbed above. - They norma.lly used. 2 loca.lly a.ssembled R

' Hopda., Ya.maha e} o Suzqkl n-otor—cyele of 90cc. or 100cc. A T

. A\::,'
v

S L ) . e
“The most d}atmctlve F111p1no means of transport s the Jeepney L
(Fig\B) " When' the. Amencan argxed fcgges aeparted #t the end of the - *
T R wa.r they 1e1"t bepl"nd a large quantlty of equipment, incBuding meny . '
R Jeeps. . "In ‘the difficult- pez;;od following the war a number of these
I : Jeeps were converted by loca.l-mechanlcs to prov1de?a basic.méans of -
& o~ L o motorised transport ‘The converslon 1nvolved extendmg the wheelbase .
L - ~of the Jeep to-increase 1ts ca.rry:l\ng capaclty* ‘fitting seats onto the
lengthened ‘rear pla.t'form, a.nd constructing a canopy over the top to,
: - f prov1de weather protection:, From thege onglns ‘the manufacture of .
Taro e . jeepneys has- developed into.an importent local 1ndustry and they are - .
s - : now the most familiar sight on the roads of the Ph111pp1nes. As
et onglna.l supplies of parts have been exhausted, so more and more
‘ compcnents ha.ve been manufactured locally (Ref 3) “New \}eeppeys are '

»-
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) now‘avéilable'with a choice of differdn iB¥nes Ancluding a four-
~cylinder diesel andga 51x—cy11nder N@%ﬁedeq -Benz petrol engine.
Considerable amounts qf*tlme end money are spent on the decoration A
of the Jeepnevs mhev are brightly palnted heav1ly chromed, and ;L
_ carry as rany‘Q011shed ornaments as the owner cen afford. A small - .
- “ numbér of 1eenneys are now exported to- Australla and Amerlca vhere .
" they have ‘novelty. value. Tn' Manila City,. jeepneys are used m&lnly : re
for passenger transport operating on set routes rather: like = mini- e -
bus system, and form a cheap and h]tal part of .the public transport = - . .-
service. Away from the city they are used. for the transport of both -
goods and passengers, and often-tow = two-whegled trailer to give.
extra load—carrying capacity. They are also used extensively in the’
hlll reglons, though standard wheelbase Jeeps ‘aré also popular there
R A recent introduction to the Phlllpplnes are the s o~ called 'Asian
‘ ..“ ' utility vehicles'.  Awm nurber of the major international mctor
' Co ’ manufacturers are now Droduc1ng'mach1nes of thlv type 1nclud1ng
the Ford Fiers (1llustrated in" Fig 0} the G, M Farabasy,the Chrysler™
e Clmarron and the VI Trakbayan All use maJor assemblles including
‘engine, gearhox end rear axle, taken from the menufacturers exlstlng
_ _Tanges, built into a simple, sturdy light-truck chassis w1th a beam
ot -~ fromt mxle. A cab made up of flet penels which chn be produced
H ~ ' “without using expensive tooling is,edded, and & number of rear hodywork
stykes are availasble, including flats “deck, closed~van, and passenger— _
A , carrylnp varieties. The intention is that these vehlcles should be™
[ o ‘cheap to produce with 51gn1f1cant loeal manufacturlngycontenm ﬂﬁrable, E
: econom] cAl %o um, and elmple tc maintain. They are ne. in
‘increasing numbers on the roads of therPhlllpptfef/i%' oth. passenger
ﬁ,' T - and carro carrvlnp forms. =

ki
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L. m'ne People s Republlc of Chlna /////

h 1 Introductlon e ' o . .

' . . The r'hlnese wav of llfe is very much orientated towards the Juse of S
‘ ‘ﬁﬁ 51mple veh;eles Self—rellance,,and the utlllsatlon of 1abour intensive f] |
3 3 is encouraged and this has ied to. the exteq§1ve use of R
4 V”’Qi::f‘““/'5§ﬁse$eapowered enimal-powered and/51mp1e, motorised vehicles. In .,
//(//// addition it-has generated a hlgh degree of 1nnovat10n 1n the de51gn J?,”
< - of simple. vehicles at the loéal level The two most common 51ghts, v :
ftne\raads of China are blcycles and handcarts . The. prlvate owper— - x'h
ship of motor cars is 111ega1 and the blcycle is the basic meens of
persopal transport for most Chinese. A blcycle, locally produced i
>sells for about £35 as compared ‘to a normal monthly wege for a single .- '1,¢!
. ,§person of about £11, and therefore, though an expensive item, is w1th1n‘, ,I
‘the purch551ng»capeb111ty “of most people The extent to which the C , \g%
L transport system is-‘bicycle— orlentated is. demonstrated by the existence =~
+ of blzgtle parks 1n the towns and cities where, for a nominal fee of. .- ;“
. 0.5p les can be parked under the watchful 'eye of an attendant. T
ALl bicycles in China-are reglé%ered and carry . a smﬂll identification = . —
_plate on the rear mudguard e e o4 g

n =
b

" Handcarts andfvheelbarrostare the most common means of transporting
‘ e ; - e |
| . s
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T vpoods over«/f:n,rlv short dlstances, both m urba.n and rural aress, &and - 1
in addition are widely. used tH=- moving purposes in major con—‘ '
. structlon pro,]ects such as 1rr1gnt10n schemes ghd dams. Apart from
. nendcarts an& bicycles, Thina also manufactures large numhers of two-
. - sheeled tractors and light trudks. = Manufsctire of these vehiclés is.
- e : de—centrpllsed, with a number of small f‘acta!"‘e‘ss in. dlffe::ent parts

- of the co\mtry all producmg the sameTas:Lc desxgn of vehlcle
&

- 'I’nere has been con51derable\development of the Cha.nese road system a _
~ since: hberat.lon ‘and the country nov -has & good metverk of sealed e
nﬁun roads. Y of the minor roads and tracks in the rural areas R

‘are narrov and: unse&led ‘but are qulte satlsfactory for the types of
. vehicle y‘nlch tz:avel on’ them.

v ) ' : . .

L, 2’Slmp1e Vehlclas in Ch:Lna

thzawn Vehldes~ 3 i . o . o g v
- T . - . ' .
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S - , In arees whqre there a,re rea.sonably smooth roa.d surfa.ces, two wheeled :
et handcarts are used. - One very common type of cart is of.wooden
i . construction, with two main 1onp1tud’1nal, members,supportlnp crosg-
PO ' pieces to,form the load §11atform. © Twg shafts lead forward from the L=
.7 ) - lead platform. and the’ cant ig normally pulledrby a single: person '
L ' vorking between these ghafts. %. This wooden esserly . 51mply sits on. . .
» ~ top of the axle whlch is made’ from steel ‘bar and carries a wheel at .
-..- -each end: - The ‘axle is located by means- of semi<circular recesses cut
RS £ 1 jbti, lmderszﬁe\of the 4two main wooden longltudlnal members (Fig, 10)..
~ Some mes. a leather strap is, added to ensure tha.t ‘the platform does -
\ not” Tift -off the exle, * A.variety of different’wheel designs are- used
\zth {hese ca.rts, S cycle .or motor—cycle ten51on—spoked wheels, steel L

oked wheels -of welded .Sonstruc ion,; or Wooden spokeci wheels wlth B -
solig¢ rubber tyres.. ‘'Thi$ handcart design, where the.piftform can O
i easlly be removcd from the- axle,’ fac111tates the stacklng of two or I
., three carts on top of.one another when they a.re emtpy; allowing some . -
. ¥ of the cartérs ‘to take a well-2sfned rest. - Different bodies can-be . . -
"fltte@ onto. the basie platferm, such as a metal drum for carrying o
‘fln.qmds, and_a, woyen hasketwork colla.;r for holding losds in place on
"f'f-the platf»orm (a.n emle of; ;this cén be'seen-in the backgromd of -,
_Fig 16).” ‘These handcu'ts are. used to carry: ‘prodixious loeds ands
: should’ the loa.d prove* too great for oné marr, leather stmpa can be"
attechedttovt.he cart 80 tha.t a.ddltmnal Jmen’ ca.n ass1st in the: ha.ullng
':"cpera.tlon " In some. ‘ateas thtfame t.yje of cart is harnessed toa._ - ..
T donkey, attached to 8 front-whee}-—drﬁre monocycle {see Sectlon L. 22 VA
o, endFig 16), or tied to theback of.-a bicycle. If the wind is b;ewmg
TUete 0 dn the approprla}.e .directidn then erude salls -are h01ste¢omthe carts
RS (to asslst* thelr passa.ge. o ; ;

i‘e t.he roa.ds are réu@x or narrov or where velking - '\‘xvﬁ
hannel of connmmlcatlon,. t.hen wheelbarrows crf the '

the carso lﬂ,atform 80 that the la.rgest part. of the load is
: a ; (The operator pushes the wheel‘ha.rrow a.long ! -
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1eather strap,tled to eneh shaft and passing over the°%hourder o?

: - » the Operatorfenqures Thnt His porTlnn of* “the lond is cunportef. on . l } ' )
Ta 1'h1=/ahou]nerq rathef than by his urwﬂ."‘FonTemnOrnrv wheelharrows ¢ )
0, A - uounllv mnnufacturnd by, commune fac+091e" have frames ,constructed " ’

//f’x from gither wood or steel and use Pasily-obpainsble spoked-wheels " )

7 . ~of-ghout TOOmm diameter.: (For further 1nformaf10n ‘on Chinese ’

o handcarts and wheelbarrOWq see Ref h) L L .
N ] . . L
h 22 Pedal driven Vehlcles S - K S o
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"The popularlty‘of bleCLeS in_ Chlna has already been noted. ' They
deare locally manufactured and. are mostly of very sturdy constructlon,
& TEaturlng heavy-dutv f forks end rirs, wide-section tyres and.,
,55’7 rod-sactivated brakes, bd%h;ﬁheels " However atnumber of small-
' "wheeled blcycles are»now being’ produced, including one design which:
lncorporates e meahs of adjusting the wheelbasé<to suit the size of '~
- ‘the. rider. Many of the bicycles have pannlers £itted on each side - o ¢
v,of the rear gheel to glve ‘spme load carrying capacity, and in rural

[{ ol o areasﬁi:9%§ not uncommon to gee bieycles. carrying volumljgus cargoes

[ of fireweBd mownted over the rear wheel. ’ -

. In aﬁdltlon to blcycles, trlcycles are alqo common»ln the urban -areas,
S O and are used for both- goods and passenger trangport, though the mejor
emphas: IS eﬁ/fhe carriage of £8YEO. Vhile” “there are a small’ number
Tof- trlcvcles wjth two front wheels and a slngle rear vheel , the vast
.éman;I'V have one steered front wheel and two rear wheels. However
_within this category there are . a numbe of 1mportant varlatlons in
e de51gn CA1Y trlcycles of th s type c§p31st in pr1nc1ple of the front Fa
half of & blcycle with the - rear frame lextended &nd w1dened to. carry
the rear axle and 1t5«$no/wheels Therload—carrylng platform is
‘ mounted oento thls frame4“> TIn ‘most cases the front forks are strength— 9
‘ened Gy- the addltlcn ‘of two small‘dlameter tubes running from thm«fork—”
“ends up. to the?handlebars While some trlcycles retain the B
< tional big éle dlamond frame’ for the forward part of the chagg;VQ/
r aps vith the,addltlon of a second top tube (Fig 12),  others heve -
. _a-frame -made up of a series of’ ‘curved tubes welded together to form
e complex structure (Flg 13) -

L
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It has heen recognlsed by the Chlnese thet adequate braking is - *
important on a- load—carrylng/trlcycle and to amchieve this & rumber

of different methods are used to brake the rear wheels. . . One solution ce T
| o uses an. extergal Pband trake operatlng on a drum.mounted on e solid .
s dzzéﬁ’axle (Fig 14} * Another design, which incorporates a differential
ﬂ«*'_ . , ,_' in en’ enekasnécﬁéar‘axle, has rod—operated drum brakes at ] }

. o 7thewaxle -

S  each side of the cha531s at“the most forward p01nt of the earfwheels'
vﬂ(Flg 15) and operated by & system of rods and bell cranks A’ fourth J
L design . uses & glmllar system of ;ctuatlon to operate 51ngle hrake _
;blocks mounted on the end of levers pivoted 1nboard/of the rear wheels,
. so that the block can be made to- press- against the inboard.side of the_
= i rear. yheel rim. -In most de51pns these rear brakes are operated by a

s 'foct pedal R - : . s ST

Lo
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It 1§ dnslra‘hle” on a. ‘trlcvclo used for hnulmg heavy ]oads -to have ‘
R L an overndl pear frat}o lower than that found on a. q‘candard hicycle. &

”.ﬂ‘ . Whlj is nrh)nvnﬂ in China by reducing the diameter of ‘the- ‘chainvheel
“ta pive overnll gearing cquivalent to.a 00RG1000mm wheel (this can

be seen in Fip 17}, “The performnnco af n ‘(ncycln can be 1nrprovod ‘
by pro‘nflmr a choice of altemamve fear ratios for, use in ,H‘fprpn,t
operating conditions. 'I'his is done on some C'hlrﬁ%se tri cycles by -

I mounting two chqlnwheels of different diameters sri de ty side on the
B A pedal-axle, in' & smllar fashlon to the. double chalnwheel of a ten-,
Y, e ce speed’ derailleur syst:em.i <This’ gives two alternstive overasll pear .
T T ratios and the ridet sglects ‘the more suitable one by transferrmg o

. the -chain jrom on& cha.n;\wheel to the other. There is no tensitoning ° f

device ancluded in” this- lsystem so that the chain has torrun. very -slack. *
co : - - A more complex method- wast observed -on a-tricFele in use in Macao,
e e ) though its 'design ‘comes orlglna.lly from mainland China, where: the “
: : drive is ta.ken from the chainwheél to an intermediate shaft placed =
i : : : Ea.ra.llel to end forward of! ‘the rear axle.  From this shaft two -
Lot e . “parallel chain drives- with @ﬂ'ferent/ retios run back to the rear axle,
and Are selected in turn by “wmeans o/f dog—clutches on the intermediate
oy . ,shaftﬁ . This gives two alte ative: overall gear ra.tlos, but 1s a
1?}_: N Je rather complex de51gz1 solutu!)-g\

A : : - : Vo
On most (‘hmese tr1cyc1 § onl Dne of the rear vheels is" drlven though R
Lo . as moth.oned Kearller there is Qne type ‘which uses aNdJ,fferentlal end T
-/ © arives both wheels:. , There is® > one design in which-b"th he rear
o vheels are drlven Vithout & dlffe}entw.l being used’ (Fik 1b), the-
' cthn d!'l.VP bemg transferred direct to m.solid reas ~.;ncILva. The - . T
corner:mg problems 1nherent’ in such a syvsteri .are. mitigated by having = .}
a Very narrow res tra ‘the useful ‘width c’f the load platform being L
_meintained by moun 1t above the top gf‘ the whecls, whlch raises . T .o
the centre of grav:Lty of the vehJ.'cIe when 109/ded - S

XY

ST e Generally. the rear trlcycle vheels a:‘e of »more substa.ntla.l construc~ .
oo tion. than normal blcycle vheels, using'bigger hubs ; wider rims and =~ .
thlcker spokes, to cope with the In/cvéased loadlng urrposed upon therrh -
THese - trlcycles carry very he&vy/],oa.ds wnd. it is not uncommon to see”
: people ‘hauling :Lndcraces to xassmt the rider 11‘ the lond is- partlcu—-
d.rly/onerous. : R T S e 4 - S

In the Chengchov area of’ (‘I;:Ln\a & front- wheel——drlue monocvcle is used
;m con,]unctlon with handca.i'ts‘ (Fig 16)..  The monocycle consists of
& fork- carrylng the wheel “hdhdlebars - a.nd—h chain drive, the cha;m— ’
“wheel - anql pedals being nIounte 1mmed1ate]g to the rear of the wheel S
This_ assembly *fits into a standard bicycle pead—tube and a frame S
extends’ backwa:rds from this o the saddle. - The rear of: thls frame

é"" E

. clamps mto the front of the handcart platform There a,fe brackets
1’3, on- e1ther 'B'ide of the head-t e into which fit the shafts of the *
e " hendca.rt “and.thus the two—wheeledlaandcart can qulcklv be corwerted
R . }h‘n a thme=wheeled trlcydfl.e There “appeared’ £o be .certain problems
R witn this: partlcular desmgn, the major one-béing “Yack- of torsianal
- rl.gkhty in’ the. -assembled/ struc ure, Fmaliy, pedal-powered road—-
P sveepers -a.re a comon/s:Lg)xt in. any ChlnyeSe ert;xes.-




o ~h.23 Anlmal—drawn Veh:cles g A ST o T e R t
- ’These are very common in rural areas w1th horses, mules and donkeys
[j”', belng the most popular sources of power, at least in the parts of. ¢
e . China visited by the author, though buffaloes and bullocks are als Lo
. : used. * The animals. are used singly, in pairs or in groups of three,.ie,Liﬂ.
heo accordlng to the 51ze of . the vehicle being hauled. The vehicles” are g

,,.’f—~" malnly tvo—wheeled carts rather than four-wheeled: wagons and range. '
°. o upwards in size from the handcarts described earlier which are some-

' - times hltched to donkeys. - The larger carts use car br truck wheels - ° _

’ o . . &aad stub axles, these stub axles being’ mounted onto wooden .cross— - - e
PR . members to form a aﬂlld axle. No .carts u51ng ‘traditional wheels of
?\\;; o - wooden construttloﬁ were observed. . St o e

ff*‘f‘““ﬁ1 h—?k‘Motorlsed Véhlcies ;“' - ﬂ‘,;

Several tynes pf s1mple motorlsed veh1cle are used in China, aﬁﬂ“m )
therevis some v¥ariation in de51pn from oné reglon tb anfher - Mopeyis
- using 8 51ngle-cy11nder 50cc two—stroke petrol emglne are - 1ocally NI, Cl
T .'-'manufactured-and some of them have been converted inté what is bhest
- _ o N described as a moped—trlcycle, with the front section .of the moped -
' R grafted onto the rear section. of & pedal trlcycle 1ncorporat1ng a Q

drfferentlal and derB to both near wheels L : -

. /
ST 3 . C . ¥ ','

: There are’ aenumber -of Ch%nese three—wheeled vehlcles based on motor—
e ' cycle compdnents uhlch very in details of de51pn but have certaln

; ' féatures in common, . The front wheel, fork end-handlebar assembLy e
L ' from\the motor*cycle is retulned and the engine .is kept in. its T
r ARTE - normal positlan with the’. .rider 51tt1ng astride 'it. The chassis is .

i .% ' extended rearwards to\an axle earrying a wheel at each end; & chain
et —— drlve transmlts ‘pover from the\eng;ne to these rear wheels.. - The °
5;n\ <,“_?‘.,, chassis can be ‘fitted .either with passeager bodywork to c;:{y two -~ .7 W
T : - | people under & canvas protectlve canopy, 8 clo\ed\van-body or an - '
' . open flat-deck. The following descrlptlon is' of a vehicle- 1nspected -
by the suthor in Wuhan (Fig 17). The rider's cont Ol‘ in addition” -l
to the'handlebar,xcou51qt of a~tw1st—pr1p throttle, foot brake, . féﬁa
conventional. klck-&t,a.rt ‘foot-operated clutch and = ha;nd lever : =
S extenSIQn of. the standard motor-cycle geqr—changeﬂ ‘Te drive is
© 7 taken from the gearbox which is integral with the, engine to .an
‘ intermediate sprocket, and thence y a second chaln drive ;to the o i
-axle-Mounted . d;tfbrentlal ~The rigid tear axle I's supp rted on~ BRES
lcnp1tud1nul semi-el. t‘tlc leaf springs, tnd the two rear wheels™ L
are ccnnected by an anti- roll.bar There are cable-actuated drum_
.brakes on each rear wheel; but no fromt- wheel braking There is
crnmped seut1ng’beh1nd he r1der fbr two passengers.

propeller shaft. . The. steerlng ~l' 
offset to: the left, alldw1ng snace o
beglde ‘the: driver. '{ NS




1- o \ .
The two—hheoled or vanPIP'nx]o tracinr hnr Pl ved a \1talﬂrolps1n
the merhunlsntlon of Chninese aprlculTure 1t is manufactured in

largc,humberf 'in factories in each of the prov&nces and, in addltlon
to-its - strictly agracultural use, 1t plays an \mportant role as. &
means af cargo and passenger transport, purtlc lerly from the country

. to the town or city and back agaln (F1§ 18) he tractor has a
. 51ng1e cyllnder OkV diesel engine driv neg, thro h a gearbox end half-
N, shafts to &he two.wheels. - There is & dop—clutc incorporated in “the

1ve to eaéh half-shaft controlled by = 1ever on the handlebar so
that at any time the operator may opt to drive elther one or hoth of

the wheels. | This .gives the tractor exceptlonal oeuver&blllty .
The engine 15 mounted. horlzontally, gbove and in firont of the axle
“line- and the driver sits at-the rear of tre. tractor - If the tradtor

small castor wheelfw;\

vlS belng used without, any, 1mplement attached thg;k
. ‘.“1s fitted at the rear and is used to assist in stee 1ng the vehlcle
I - However for tramsportation purposes thé two- ~wheeléd tractor is

o '.‘ - .. normally hitched to a two- wvheeled trailer. The d»iyer-then sits on
7" .  - "/~ -~ the front of the trailer and steering is-effected by means of the ~'/‘
SR ‘pivot between the tractor and the trailer. ot \ . X

-\
’ o . N 1 Al e . -

' S, India - *°

. T 1:Ihtroduction L o LT vx"”;

B ) \ oo . = s

W T There are many sxmllarltles in the means of trensport used in Chlna -
‘ . \ end India.- In both countrles handcarts, bicycles, pedal-~tricycles '
andwanlmal-drawn vehicles play a.predomlnant role. However there I
are also .significant dlfferences . In Indis there is a much grester S
availability of transport for fare—paylng passengers=1nclu ing human- B
dravn rlckshgws, cycle rickshaws and scooter rlcksha.ws, while the
slmpler forms qQf motorised vehicle are more common in India than in i
Chlna. v : 4 . . .

\ - N

; ~’-There\are qevgngl } ree companies in India mazfzacturlng motor—
:xgi*ﬁ scooters. andghe #}:L cles, and twa. of these & produce three—uheeled
i -vrh161é° util ng_the same ‘basic components Hovever the demand .
‘%*%b;‘mcior— cl 3and-scooters exceeds the supply to such an extent
that the. waltlng I‘g?“for-%hese_yg;lcle° is now several yearﬂ 1onp

Uhllke Chlna the Indlan soc1al polltlcal svstem tends to
' the private: dwnerShlp of motor cars, and such possession :
lthe ambition of many Indians. However, they.are within the .
iinancial mesns. of only a small mlnoroty of the Indlan ‘poputation N
- and 1ndeed.the ‘demand for cars has decremsed somewhat es & result of b
« the, large 1ncrease in petrol ‘prices over the past two end a half -
. years (petrol in Indis now.costs well over £1 per:gallon). India .
o 1 manufactures three al fferent models of car,&ach\of them based on an - By
,7*\; _' obsolete European 6331gn. They are manufactured on toollng ‘“trans- . . - -
- ‘ferred to India after the models went out of pred ctlon in thelr o S
countrles of orlgln., The cars have’been built fo‘ several years - '
- with little design ahange - for example the Ambassédor which until
f}; 'ﬁ~~ recently vas. the most” popular\Indlgn CBI,‘lS v1rtu 1y ‘identidal to— . ..
N the pre-1959 Brltlsh\Morrls Oxford Such a manufactgglng policy




both srare, Darts and the requlre

te’ made avazlable Howover there : :
vehicle deelgns are 1mported from re nﬁlv‘ly aff]uert developed 0
countrles aré therefore are not neceqs ri Y sulted -

mlght be veneficial, for example in' relat on to fue\ economy weaSures , ‘

Forelgn vehlcles may only be ‘imported Jnt 'er the payment of ' -

very heavy lmport dutles, R i
. AL

India has a fundamentally pood road svste

roaés-are unsealed or: sqaled only to the .

~ﬂ""—eeﬁ—l¥L49§wp—eaé;eltyﬂs%;eeﬁs are in needgoierepa1

. traffic is a noisy, croyded dlsordered conglomeratlom
: blcycles, cous,qcvcle r

"nAarrov, and the conductors of both muscle-powered and\fossll fu.lled

Hence. a vehicle, once 1n«motlon, only slowr down in c1rcum§tanc § ‘of

'd1re wece351ty Trafflc pr10r1ty rules are 1gnored and travekllng 3

on the urben streets seems t0‘1nvolve a succe551on of near—colllslons
- and near—mlsses ,7 v : L v ! i
* N 'A . N ‘ . ‘\\\ / ’ " "
\\\ 5 2 Slmple Vehicles im_Zndia | o ) \~, : »;\? ;
\’\“U ) ) ) ) . : . Q Y . . X “ \ a L
\\5,21 Human-dravn Vehicles . ! - : & \ i

lvlonp-establlshed deslgn using two large, wooden-spoked wheels of " . .
’about one. metre dlameter. On these carts the heawlly greased ‘Hub 1s ST

S a flanre ‘on thé\gxle and retained by a cotter

; |
“exle. . The cargo-carrylnp carts have wheels wi h thlck spokes,, ‘and \a
-"load platform ma.de of lenrths of bamboo, from ‘

3

‘ fnnunted above the axle on full e llptlc sprifigs (F'g 19)
.‘In other pL:ts of Ind;a//yrather di
- largely wdoden constructlon th the wheels mounted o

' people,aone on each side of the haft, pushlng forward ol

“posltlrnd . In fagt thes de51gn of cart 1s essentlally 8

ckshaws , nandcard:sa auté\rlcks
cooters | cars, taxls trucks ‘and buses. - Many urban streets\& e

vehlcles appear to have energy conservation as. their flrst prl rlfw_

- . ; »
. . e . \

oort and for the vend;ng of products on. the Streets. \In some tlaces |
the tradlthnal rlckshav pulled glong by a man, is st il l used’ % )
passenger transport In (Celecutta many of the handcarts are of ﬁhe

1ch twd shafts exten§

thlnner wooden spokes and an ower'rle senger seat\is ‘ A

fferent de31gn o hanécart is used
ile wheels. . The e.ca:ts are
stub axles

which lnébrpora.tes standard\autom'

extends forward from the load platfo
across its front end (Fig 20).) The cart, is nornally ' rked by_two ,
“this, cross
'member. ‘{ﬁ addltlcn a vertical leg ex \

bullock cart




R 04 .
A third type of handcart has four close ooupleé hlcycle ~wheels fltted i
into a simple steel frame, with a flat wooden tray mounted above the
top of tHe wheels (Fig 21). 'Tirs tvpe of cart is generally.used for
the street-vending of food and other £oods, ard although the high
- load platform makes..the cart unsuitable for carrying heavy 1oads or
for carrying Joads over ‘any greaﬁﬁd1Qfance it is convenient. for
selling purposes. . " .There are a’number of veriations on tlHe b381c
* —~apoked-vhqgl theme used on these carts. Some wheels have double’ .
fspckes wh1ch pass from the rim, through the hub and out again to I
another p01nt an the rim. - Others use” radially- spoked wheels and SR
some use wooden slats to strengthen the or1g1nal spoked wheel, as ih -

" Fig 21. L . ) o ’
. . : . ~ . o . ~
5. 22 Pedal-drlven Vehicle — . Kl
3 .

— e -

,ﬁPedal trltxcles are wldely used in Irfdia, mostly for passenger trans—
port in and" arowund the urban areas, ‘though they are. banned from the
centre of séme of the largest c1t1es " The configuratlon of tvwo
front wheels and one at the rear '{s common in Calcutta, but in ‘other

. ﬁaits of Indie cycle rlcksﬁaws wlth one f}ogy jgd tvo reer whekls are

much more popular

-

A pedal trlcycIe‘bf the fbrmer type is shown in F1g 22. It has the o
same gearlng as - a standard blcycle and braklng only on “the rear wheel. ’
'The front wheels are of® 1nteres¢1ng d951gﬁ, using radially p051t10ned

. spokes and ellmlnatlng the need for nlpples, " The hub flang .

- folded over ‘to. form a c1rcumferent1al ring -about 15mm, wide, a
- . .. series of radial, tapped‘hples are formed in this ring. Th (gpokes,
o : vhich are ‘lieaded at their outer end and threaded at the inne end;, S
'"_Mwéi;%»mm*"“““ﬁfﬁ passed through holes in-the rim and then,screwed 1ntQ th tapped
%" 7~ °*. holes in the hub., B ~§;ﬂ
7 S0 T - ~

“The more common trlcycles wlth two rear wheels.are 51mllar in’ prxn,/

clple to their Chinese counterparts, the conflguratlon con51st1ng of

a blcycle frame extended reerwards end widened to support a rear axle..

“The rear -axle 13 posltloﬁed.ln bearlngs bolted onto the frame in , ,
”-plummer'blocks, vith the load-carrylng bodywork- placed above the axle. % ,

m'i;;',  ¥hile in’'China_there has been considersble development of this basic . -/
Tl vde51gn, there is- little ev1dence of similar innovation .in Ind1a. On ./
“. - the Indian models only one rear 'vheel is _driven, and there is no - = ./

‘attempt 40 reduce the  pear ratio below that of’ a standard bacycle
- As'.m yesult it is not ‘umusual to See’ a loaded tr&cycle which is .~
e L stalled, wvith the rider applyln( his maximum foﬁce‘fo the pedals but ,
T e : .J unahle to. ‘propel the veh1cle férverd. This unsultdble genrlng makes/ o
L llfblvery hard for Indlan rlckshaw riders. There is no means ‘of J
r '{:ra.h:l.ng the rear ‘wheels," though on’some examples bra,klng performancg
as been- 1mproved somevhat by cohnecting both breke .levars to the
front brike. Wooden pedals are often used on these cycle rlckshaxs‘u”
. : - T r\| -
;'“”, r A further dlffbrence 6%tveen Chlnese and Indlan trlcycles is din t
xﬂ/," actual cbnstrugt1on of the: chassis or frame. While the Chrnese
‘ @es1gn is. closely basad on b1cyc1e practice thé frame is normal
‘a8 ‘& purpose-bullt unit for 8 three-wheeled vehlcle. How'vér

‘o
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many Indlan trlgycles are meade by startlng with an existing blorycle ‘-
frame, re ing part of the rear of the frame and replac1ng 1t with

a special fabrlcated structure. rT1hls rear frame. 15 usually made - ¢
of steel angle-— section, welded or clampeﬂ to the cycle frame though

1n parts of GUJarat a wooden structure’ 1s used. :

',5.23 Anlmal=drawn Vehlcles ’ S 3

A number of dlfferent types of animal- drawn.cart are found both in:
the rural areas and in the towns and cities of India.  Pairs of~
bullocks are used to draw & cart verv similar to, but larger than
the: ﬁho—man ‘harrdeart described earller.4 The two bullocks are

.- harnessed one on either side of £he centra1 .shaft so’that the shoulder

hump of -the bullock predses against ‘the crossbar-on, the shaft.. Some
of these carts use truck wheels while others use tradltlonal solld
,'wneels of wooden construction. It 9s worth noting that there’ are
‘1n eicess of 12 milllon bullock. carts in Indla
'CamEI drawn wagons are popular in, certa*n areas; a 51mple, wooden -
wagon runnlng :on four car - vwheels is used, the. front :
ebout’ its centre. and connected te tvwo shafts le
single camel harnessed between these .Shafts.
~upwards et an angle in excess of thlrty degr
af the camel.

ng forwerd, with a
In use, the shafts skope
ds, owing to the height -

-Flnally horses are used to. pull carts.w1th two l&rge, spoked, wooden
wheels "Slmllar in deﬁlgn to pony traps.' , v , c) -

5.2h Motorlseq Veh1cles

]
-

S1mp1e motorlsed vehicles play 31gn'f1cant role in the Indian %rans—
_ port: syst’m. A very ¢ormon exampl “is the auto-rickshaw, a three-
wheeled vehlcle based on the motor scooter. . It consists of-a:
lengthened scooter chassis, widening out at the rear to support two
_rea:;wheels. ~The standard front for ‘arid handlebar 'steering is |
retained; the englne 1s mounted .in its conventlonal poslt1on and - S
" the rlder 1s ,centjrally seated astride the engme .. There is a cab :
'mcorpor:zjg o dashboard, built” “around the drlnhg position, and the
. petrol t ig locmted in the m@t—hand side of thig ddshboard. - A
-variety of dlfferent forms of: rear bodywork is avallable for the
anxo~rickshans, 1nclu41ng,passenger bodywork whlch 1s the most'
popnlar and has & bench seat wlde enough to carry two people 1n

e .can:fort or three at a dqueezé, an open- truck ‘body and a closed vax;

'vbody' - The : suto—r1ckshav can also be used as the prime ‘mover of an
articulated vehlcle haul1ng a. two—wheeled traller beh1nd 1t. L -
There arejtwo mukes of- auto—rlckshau/tn Indla, based on two models

: of scooter. ' The magor dlfference between the two des1gns is in the
tr:nsnuss'qn system usdd. The Tirst is based ch the. Lanmbretta

ufactured under llcence by Automoblle Products of India

ve is takeh Prom the gearbox by mesans of e propeller ]

”31 erpntlal #mnted.in the rigld rear axle.  The rear,-

focated on semm-elllpt1c leaf springs. The second make - of -

uuto—ri‘-fhaw is based,on the Vespa motor-scooter bullt under :

B

AR




. : .. LA ,
. . 11eence in Indis by BaJaJ Autos Ltd~ . The drive in this case is
L taken from the gearbox to a final drive® and differential unit -

. mqynted directly behind’the gearbox. Two horizontel half-shafts:
eferge: laterally from this unit, and pass through tralllng w1shbones
which pivot about the axis of the half—shafts . Fach tra:llnp
, “wishbone carries a rear wheel and the drive is taken from.each half- -
: shaft to its,wheel by means of a ‘chain,drive running inside ‘the p
wishbgne (Flg 23 shows this vehicle and the wishbone can be seen in r
v the plcture) This’ design results in an 1ndependent rear suspen- vav
P - o ‘sion system vhich utlllses torsuon bars as Ahe springing medium. ‘
. These auto-rickshaws. are used both for passenger transport, \
R ) "operatlng on the same basis as taxis but at dbout half the price,
& - . and for ;he local trensport and delivery of’ goods. They are
o L econom1ca1 to.run, and sell for approx1mately £600 complete with .
S ~/’_ passenger bodywork. _ Their major drawback seems to be that the . -~ T
- wheel size -is rather small -for Indlan roads, which are often quite” ‘
' rough even in the towns. °As a result the riders of these vehicles

have to dodge ‘around the more substantial pothole

R ‘ In De1h1 there is a.nother desugn bullt on the same principle as the

" .. +  auto-rickshaw, but using an old Harley-Davidsop V-twin engined
' - _motorzcycle as the basis. These vehicles can carry up to six

GRS - - people but apparently: they are no longer built and will eventually
) ’ : be phased out ot ‘use. g . .

< A larger three—wheeled vehlcle, a:uralla.ble with elther van,. fla.t-—deck ) ‘
or- passenger bodywork is the Hanseat Tempo. Th1s has a single, - »
driven front wheel with the water-cooled eng:.ne mounted above the :
wheel and drlnng it by means of & chain, the whole assembly turnlng \ _
© .-as;a unit vhen ﬁhe vehicle is steered (F1g 2h}. : " The vehicle is O \
very long in: 'reg.a.tlon to the track of 1ts rea.r wheels whlch are :
.. independensly suspended u51ng swing axtes. ' The vehicle 1s- orlglnally

of _German demgx and is built under licence in India. o o
A T R - : ‘ _ . ' _ o
6 Concl‘JSIons . . A ' . %n . 4‘;/ . . Toal ..nt

- » . -
i &

= There 1s a varlety of different. types of simple veh1cle a.lrea.dy in
“use in ‘Asian- countnes, whlch have ﬁ“developed or. ada.pted in t
va:;ylng degrees to meet: 1océ.l requlremenf.s., There is much detall
T I . varlatlon -in the- de31gn of these vehicles, both from one pa.rt of a
U o country to anot.her and’ from one country to another.

g = o . ' 1- ‘ ) B

4

L The:re ‘are other developmg countnes, notably in Africd, still

', S ' totall,,v reh'ﬁit on- imported vehicles which are often mappropnate
Tt ‘to' their needs. . ~Papua.New Guinea, which is in this situation, has
. only‘ nov begm tc come to terhs with this problem and to define the .
'bypes of vehlcle Vhich meet :m:s requlrements.

Pedal-*dnven v‘ehlcles fnost eff1c1ent means of utilising human v
mugcular energy” ‘have. ‘n mpoi'tgmt role-to pley in the transport "
systems of developing countnes., Existing pedal-driven vehicles . .
-are 'still ‘b:.cycle—denved, that is ta say that .innovation has been
SN ' restncted tb ‘the- detnled,1mprovement of enstmg designs, rather"
o than to the devalopment of nmdamentally new forms of pedal-dnven




T Largely restricted to the heavily- populated urban are ¢ "which have R ,l

' . development of su:table vehlcles is & pnecessary flrst étep, 1n\order

... The: fundamental design concepts Have not been evolved in the develop—

80 commonly used aqd hence the’ components ‘are morQ dlfflcult to

S s

dtransport.ﬁ.‘ulmllarly, simple moto*lsed vehlcles are stlll very ’
closely related to the motor—cvcles and scooters from whlch they N

Q

are der1Ved. . . < RS _ e , B

*

" ‘The use of pedal drlven end 51mp1e motorised vehlcle 1s still . - |

. better rpads than the. surrounding rural dlstrlcts. 'While the L
development of transport modes is & process that; to 'some extent P
at 1east is likely to spread outwards from the urkan to.the rural , ‘9%.
areas, part of the reason. for the restricted rural usage is the lack | R

) of. pedal driven and simple, motorlsed°veh1cles~wh1ch can satisfac— ’
torily be used on-poor roads. This is perhaps.an area vwhere the

r\’

to’ generate or. to- demonstrate a. demand pi them ) S F

Handcurts and anlmal -drawn vehlcles are tr&&ltlonal forms of trans—
port ‘in Asien countries, ‘end. their design and development seems to °
" be an indigenous process, though evolutlon is Slow. However w1th
_the partial exceptlon of China where total self—rellance has been
both policy ‘and nece551ty, the pedal-driven- and motorlsed vehicles :
‘are 1mported de51gns with 1little or no adaption to meet local needs. . #

1ng countrles.-
‘:In Chlna, Indla and the Phlllpplnes, cycle, motor—cycle and automohﬂe
,components are used.ln the constructlon of hand-drawn and an1mal— 3 .
dravn vehlcles.: - This is. not a technique whlch is necessarlly -
transferrdble to other countr;es where- the 'gource’' vehicles are not

¥
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