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o NO'I‘Fq 0N GIMPLF '“RMSP(‘RT IN SOME DEVELOPING COURTRIFS -, &
- : ’ . _._..: - . . e . . .'_4. - ' Q' . _.",_-_ “. a T _.3-4-.
;l.. . A:B'Strﬁaﬁ ’ A e "'q- . . I'; . ‘ - . ‘.:"‘ ' i -._.--‘ -
: VL ’ # : TR
" '..~““he fieport d1$cusses mteme;llate tra.nsport in Dapua T‘ew Gumea ""he ST E
' ""‘f’mripprnes, Chma -and’ Iﬁﬁla, “and’ descr;bes the - simple vehmles, Tt 5t L]
. humm powere.d a:rimal‘—pmrered' and motorlsed which_ are gsed in*® thdse. -
;-. countnes imple vehldles can 131153,r an 1nrportant role in the. tra.ns—?"—*
“port: Eyste Jof all developmg coun‘trles, yet their use is largely
N tmﬁned to the urban areass of Asm, and their design is often based _
- unported technolegy rather tha.n on local requ1reme phss e ._
* ’ - Lok -
. * Vo . N . EEE . . -
A IS Int=roduc.t10n TRt e - , & o o R
Th15 report discusses the design. and use of simple vebdcles inm 'fc-u.rhj' '
. countries; - Papua Hew Gulnea., The Ph,,lllppmes, Peoples'. Republic;
i of Chira, a.nd India.. It is besed on mformatlon collected by the. / .
_au€hor - durlng a four yea.res'ea.y {1072-18) in Papua New: Gulnea., a.nd T
SN vigits to the other three count)nes betueen 973 -and early 1°'TF
. -The report is not- comprehensive .ir' the sense that. it does nat clalm
Tto qnc]&%g - descrlptlon of '8l)l wvehicles in use in ‘every partiof - ! o
ea.ch of the countries. _ -~ Howeverrit is a valid rev:l.ew of slmple T .
th transport in ‘those coun:r,m es a.;nd contalns de?craptlve’ J.nfomatlon ‘
on & wide. r..ange of veh:l.cles e R _ SN -
S s el ° : C A 77
= Whlle “the i’ou.r' countrles all qua.l;fy ror the mnh:‘&‘lla des.crlptloﬁ - '
. ‘of. devploblng they represent di fferent; polltlcal systems d_lfferent 2
sta.ges of economic and social. development and dlfi’erent a.pproa.chea ’
] te the prchlems of develop.nent . They. range in popula.tlon., size from
... the &.5 mllldn of"Pa.pua New Gumea to the 800 million® of ‘China and . R
- 7 between them they encompa.ss a spectrmn of_ggo_graphlca_“.]_._ Bnd’ meteoro- . A
# loglca.l q_onda.tlons. - - . : . '_— T B —
X ( . \ . = = - . .. - . L 1 .
There are four ma,;or descrlptlve sectmns to he re‘por‘t one- for t e "a
-eath.- country._ ‘Emch . secta,on ccmmences with* shme g;enerél notes  on :
mtemedlate tran&port in that country, followed by bigeP descrlp*-
¥~ Ltions of simple ;vehicles’ used here: Four. ai fferent- e%&egm;;_e_s . .
of vehlcles ai'e E@cuased Ao S T
- ey . T . '.'1 . .
: ) hnﬁzan-drm vehicles ——wheelbarrews han&c&rts ete, -
; 1.1.) pedal-.—drlve'n_ vehlcles;-_..-' . o . R R
ii’-i)’a.n’inia’.l—drair.n veh'icles"; L P - .
17) '51!@19 m_mrl d VethlESe ;__\._‘-'?_' I, r_:.;? - ‘ . ‘ -
It 1sfc’lea.r that" there are roles ‘fwhlch can be pla.yed a.nd needs’ o
can ‘be. fulfilled: in developmg countr:l.es by simple” forms of: ”
_ __sport less complex than the 1mported cars, vans. end trucks vhlch
{,0ften inappropriate for the uses to which. t ey are put. - .
e Furthemore there already: exist proven simple ;- h1cle deugns wmch
Cecowld ease t.he burden of those who. presently .ha. e, io carry hea.vy
loads. on- thelr heads or their “baeks. P :
'y S
- [ -‘_ . “7'1—\;_3'
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e
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. Eapud New QU1nea 15 51tuatqggbet§§en
The .country, whlich %}s a popu‘atlon of. abouﬂ“”
f.of the-.mein island of

" New Gu;nea (the other halfl,’ Iriax Jaya s a part oi‘Tndone51a) T
unber of smaller.islan

2 Fapua Igw-Gﬁinqa

2.1 Trdﬁspdrtation'in'Eapua New ﬂuiupp

¥ !

>—""\

and the equator
2.% mllllon peorple. s ‘made up of oné h

'together with.

oft whlch New Brltaln,

Néw Ir’elaﬁi Bougalnﬂl’le and Manus a;re.the most important.-. .

“Muéh

1 .

-of the country is very. mountalnpus,'th1fkly vege

ted apd- sprlnkled s

g-ﬁith'fﬂst-fluwlngké

-and Puran flood-plain.’
'-.are a number of broed valleys and plait

ams
the Markhaf Valiey, the ueplk

Firthermdre i

pleins;

:.'u

However thlere are three large flat -
lain and the FlynStrlcklanu
n the hlghlands reglon there.
aus, :

Y

g

' ﬂ

P

i-Apart f‘rc::rﬂ a -few 1solated

' ~colon1al nations the(anfluence of tq; adm1n1bter1ng authority has, oo
. until recent. years been fairly limifed. B
“early 1930's that out51ders first ventured into .the hlghlands -Tegian e
(Fig 1) which is the home 4f nearly Half the indigenous population. -

o and’ -stout b
ortmoqe pecple,
~&néeéé—apazt

A - l ge extent, & series of &mall, 1so ed; mutually dlatrustful Mi'
ede i) 1t1es. : The extent of this 1501 ion is demensf?ﬁted vy the

VIGnFuages
”con31derﬂb1j
o . / - .- 4.

_ no railways end the road system is still very limited (Flg 1).
twg maJor c1ta.eq_, ‘Port Moresby wahd Lae, are ne

- instances, pairs. of adaacent coastal towns ‘are connected by road,
" However -the ‘moet 1mportant road is that which runs from the New

._,coast to the hlghlands and to ----- brlng ag?icultural produce Trom theré

short term Lanﬁlﬁgs, ‘the. country,. ad ne ', i
contact with the outside world until the middle of the‘last century. .
Tt then ceme under ‘the colonial influe ce of Eot' Germany (New Gu%pea)

and” Great Br;taln (Papua) .+ Frafp the end of‘theiflrst world wap ~ . | _‘_
until Septemberm1975 when it became 1ndependent '
New4Gu1nea was. aamlnlstered Ty Austrglia. Compare

'th many other .

- Indeed 14 was ngt un'til the -

Before the coming. of outslders the -only means of land transport wes .
oﬁ foot,. end: the only alds to such. transport were “hand-waven ‘bags, (R
boo carrylng -poles, supported on- the shoulders of. tWO -
’I’hezﬁ were,,no dffaught anlma.ls in the comtry, ' g
the;g_g there are no large’ native snimals, and t

eel was unknown Because of the‘Iimlted'means—ﬂ£=transporf, andf';
difficult nature of the terrain, the inland people remained; to |

existence in Papua New Gulnea of over: sevgg,huﬁared separate . —
However along ‘the larger. ;1versand in %he .coastals areas
wooden Scanoks. vere: wldely uaed “&nd in Papua salllﬂg,c&hoes of,

512g_(known as 1akat01) vere used for.long coastal

- an

Jou:neys

P s ,Tr~, = L o, ‘ |
Transport rs today a maJon problem.ln Papua New Cuinea. . There are
The
,connected by ‘roads
There are roads Yaediating some distance from e ‘major towns,.and -
minor roads and four-wheel*drlue_tracks leading from these routes,

oTten to m1531on .stations or ‘gimilar settlements. In certain

2

Gulnea port of Lie to the’ 1n1and hlghlqu provinces. ¥nown as.the

nghlandhsﬂlghway it is over k00 miles ‘Yong, unmetalled for most of

its length, and élimbs two difficult’ mountain pesses. . Commercially-?
it 15'used to transport -importedrand gnnufactured goods from the




b et

. down to the c-soast “much ,of it for export It hes also fatiliteted -
. © ' the mgrat1on of highland people to the coast,al towns in seach of‘ o
. e vork T At present, the only methods of reac?nng the feny - plages C _""T@.‘. '
- o mmte frcm e road or, 8’ major riger sare. to welk, perbaps for Several 4.
\d&@’s, of %o f!u,r in by light alrcraﬁ,, ofterf to- s:n alrstrlp built by . ¥ _

== ihe TLocal people ynder missiod guidance.. *he great mEjority of . v i ',.-
' Pa.pua Heu (‘umems/éfé‘subsmtence farmers and Oy many of them tne .'
BN rOEpects of entering the: cash econgmy: are.hlrmted: Ml e lack of.‘ ‘o R
N _ suitable rnea.ns of petting- themr pr u’be oto market. ~ ¥ ople 11‘1’1119‘ Lol B
e, ey *'"mthmmdioadlng gistance of the nghlands }Tlp_hwa,y cétry their . '*'@%I
om0 produce’ . to the mein road -and then aceonmany it on a large. trucrc
R _ _"‘to ‘the, rarket ‘i Lae. Some. of them dtve so. far from Loe that the
e money: the&g earn . for thmr produce there does ﬁot cover‘ the cost of '
L, tranaport Hovever '%uch i\ visit to Tae is” vé—rv much a soc1a1 _
Cm, oo occas;cm and the. sale of px’bducc in the merk et does Contrlbute 1:0 ithe v’

cost of. the Aarip.. .‘:""“r—-.._.__‘__ . : P P

. L
- T : o t
el N 5" a R

B ) "‘*There are & nunber of‘ problems U‘chh hinder the devefma more

L

: . _ ‘-»_extens:we ccmvan'tlonal road syst.em ~ .Much of the country i1s ¥ery =~ -
Lt mountainous. 'whlch ma.kes it dlfflC'liltr to find & sul‘;a.ble Toute for a o
. . ' ropd, end makes- the.rogd very expensive. £o build ornce & route’ has . .
ST ‘beer choseri.  The natdre of ‘the terrain and the heavy. ra.mfa.ll L
IR Rt _combine to, produce & n;u'lt:l.tude of Streams ‘which can tun. overnlght

. e =" into ragrng torrents. Thése must. either Be brldged et grea} cost,

J " e *-or thez road 'Erecomes 1mpassable ewfery time! ,t-n'ere is .4 substant.lal fall
IR < of ram. . In madditiom; landslides are cenmn ir wet ‘weather-due’to -
e the‘unst&ble netire of much ¢f the'soil. - ke ﬁollmng specific  ~ .’

S T 't exempl llustretes the gifficulties faced. : The Pubnlq.c Works Depart-
© Lo T ment has, besh trying for more then ‘ten years to build a" four—wheel- Lo
e e T drlve acoess road Trom the H}gﬁlands Highway to a“settlement ca.li].ed

C et e Besne ebout tiwelve miles distant, a route whieh involves.. cross:th a:

e steep ridse.’ Des ite’ “the expendlture of & great dé;l-'-of money: tﬁj\(
SE e .road!if stiIl not - omplete, and- $ub5tant1&l portlons of "the’ sect‘lon -
Coo T that has been built slip'away each year dxﬁ"a.ng the “heavy rains.
Desp:.te all these€ problems the. road system\-.ls be:.ng 8ldwly- deve} ped, L
albeit at- ‘great- wcost . For moatcPapha New Guimeans, walkmg remalns ‘
t.he bamc -means of transport -and ds -8 result, while t.here.r- 1s only a e
T 1lgmitved roa.d system there’ exlsts an extena:we network of many,:
thouaa:id‘s of mles .of nar"'ow va.lkmg tracks r:owermg the whole of

AltJl(ough the road 'system 1s\st:|.ll fan'ly ‘llnuted there are e.lremiv
"tvo, ma,]or problems a.ssociate?ﬂ. with the vehiclas used in Papue New -
‘_'_.G’u-lfhu- The: Lirst is. t.he mapproprlateness -of mény of the vehlcles
to/ the lrequlrémnts of the country. ' The imported cers ‘gnd trucks”
emboéa many. ‘featyres, ih terms ‘of performam:e, stylmg and eqmpuie t
--vfnch are. ‘surplus -to the needs-of & relatwely poor, developmg A
... .. < country..  Such vehlcles are ‘extremely &xpensive to purghasé™and to
Cemw oo ram, a.ndﬂ:.helr maintenance requirements are often beyend the skills
-, . . eveilable,in Papus New Guinea. 'The second problem is the diversity
o " of.vehicles In use" between. 1969 -and 197k - L36 dlfferent makes and
i . ty‘pes -of car and truck . uer,é izgported. Th1s has led'to severe -
s Shorta.ges of spa.re parts, a.nd%as expose?_ the lack of sultah]:e

.




g et e '»vemc‘\q, malntena.nce ski i1s. In’ 1¢=~TH~ g Commissicn of anulry was
R . g appointed by the Govemment 1;0 1ook 1ntmthe~se ‘problems. » In its
Ce mort (Ref. '1) the .Cemsq“lan has madé & number. of mterestlnp ?-f""

. : T rpr-arm-nenda‘tlbns. ‘SO o-f whrch are sumrnarlsed below .

- . . 4 LIV ..'-«r‘
i . L . r-‘-

L P

" s - L

R ) in future or&ly T lmrted.rahge oé‘-mo .Dr}secl vehﬁles L T
'\:‘t:- should. be’ imported, snd withih Phe te X ' .
. 3y & private cer shoyld be’ nhasedxoﬁit é‘bmplptely, E.S'ltr is..
’ e ma@pro‘pnate “to the ner,ds ""J Pa.pua New Gulﬂ"ea','. oo ;4 Lo e

S AN

B be encouraged ,. mchonsmratlon sh‘culd be'
local manufacture/a??ﬂembl of bi cheg

Lo e s g, ,—"_ S TRk .-_:. a-_. _- - = ) y -
v o - s "‘-_5 T F

e ) L 111) a bleC]ﬁ path* sysi:e,nL ‘should be buiTf ‘in . the f_:a 'I.&J:”PBrt .
LR """'Morpc'hv for evaluation- pu:rposes, and if sugegg§ful” 51m11ar T
' : sv.:tems should be Jntroduced in the othe.r %JOI‘ town's ¢ '

RO 1") ﬂ’e use of Slmplel‘ motor VE’thle‘-‘. qhou_ld he 1nv95t1gated, RS
. 1nclud1nf mo‘t,or—cycle based vehicles a.nd the 'Asian’ utllnty

E vehlcles present]y in ﬁse in the Phll:pplrres (see segtlon -
"--'_4‘- 3 214), N ! ) el . N ‘.f . -e\ B

“--

v) a detalled stud:,p‘of the_feaslblllty of us:mg‘electrlpally S
pG;Nered '{ehlcles should be made: (P]“G hes vast. potential - " . vt

yupesd of hydrd-electric’ po"uer. . Two_mejor schemes.. "" S :
are-' ready in operation and a third, much bigger prbj . TET
_es-ep‘i_:ly” thq_’ su’bjeci:_ of a_'de'l:‘h}lgd.imvgs‘cigaﬁtiﬁﬁf;i " E

- . v1) 't,he _possxblhty ‘of using qerlal rapewa;,r systems in. the_ A,
T more momt‘amoué areas .should be mvestlgated. N A a/‘ .

. "2' Slmple Vehlcles in Papua. New Gulnea -

.,....1 Huma.n drswn _Veh}cles e

. P PP

rl’Es_ent handcarts and "_-eelharrows are not used 1n f"apua New o '
o a,: yet t.hey would seem to have. great potentlal. .The paop}e A
__l:w:l.hg in-or near the tovns often walk severel miles carrying heavy .
o loads, h:u- example goa.ng 44 and from. the market or. collectlng fire- . 4
T wood: -_ ‘Buch loads ATe. usually carried by the women. -~ In many of LT
" .these’ s&‘buait:.crns ‘the roads"™ and the tracks are well'suited ‘to the - . o
“.us€’ of" two-'wheeled.hmdcm'ts .qrid their introduction would literally . -~

5 ease the women's burden.” /SimiTarlys, ﬂ;ere are meny rursl areas-of -
‘the comi‘.ry where Ghmese-styj.e Vheelberrovs could be msed on- "
existing 4ricis. . These would increase the effective distances i - *

_ whlch 1loads co@.d be carned end. hence would give mpre people a.ccess
? . to the’ roa.d é?stem._ Such wheelbarrows could alsd be of henefit in.
_ the everydaar,h v of tha nllage, ~they coulq be used %0 carry water . :
. or tn tra.nsport tems from the w.lla.ge to fhe-ﬁelds and‘ba.ek agaln :
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lhcygle .are uqed 1n fau'lv 11m1t.ed nu.mher 1ndep~d 1n recén‘r 3
imports  of bicycles. hrwe astunlly. declmeﬁ (T‘lp ?). . However the o
potentlal-of the bicyels in- Papua Mewr f‘ulnea has nowr 'beeri appre| _:Le&
its use ‘13 mg encotraged. in a'mmlher[o‘f ways, ‘and.the local -
: ass*emhly of les is § real pogsa.bll;xty in ‘Ehe not too. distant
~ future.’ Unfortun kely, mepy of the biey&les: rfaported in thé pds
. have been - cheq,p mede]as af.very poor- quallty‘ A Many of- 'bhgm have
.  weldedsrathe _
g wheel narrov—sectmn tyres and lnzg,ht—ﬁuty wheel nms‘ _ Such blé' cles
- are. desa.gn.e_ﬂ,—for tshort- dlsta.uce and lelsure use- on’ smocth ‘roads
dQ r!bt stehd: up- Ho the dema.nds ‘made of A ba.S1c means of tra.nsport' :m
A developmg ccmntry AS ‘& result. in Papua New: Gmﬁga they have|

?ave onl}' a horb working life. A more . é].

?> 5

dpprgpnate»ty‘pe oj‘ b:r cytIe is’ thatemanufactured in - ‘Indis. and: r’fnxf ‘
= With-sturdy frame const:r‘uctlon, wide- sectlon tyres and« ‘heavy duty/rims,
" e.nd rod-—actunted 'brakes btn both' whcol ==I At preqent peﬁal trlcycles
.+ are.not used,. th again-théey are now the s‘ubgect, o some :Lnt.erest
\ . Firét steps have be:a:‘l' takeh towards the &hanufacture ~of bigycle .

Vo) u‘t:r'all_eré {Fig. ) hut the:lr use is Ilmtgd to some. erﬁent by - the

s There are no dra'dght anlmals 1nchgenous to Papu(a New Gumea and
. attempts to 1mroduce donkeys and buffa.lpés have been ‘largely 1]115110" Co
S “‘cessful.. -’ .The . main reason f' these faﬂ.ures fha.s been that -the: people S
SRRt le.ckm expene:nce in . feedlng,‘trammg\and *canng for a.l'l.lmals, and-
o7 wrhave -paid mo. attention to their llvestoe]'t\ éxcept when they want to Lo
work™ them. ~Livestock mansgerent. is & 'skill which does not exis’ in -,
the country ‘&t ‘the moment: except amongst & few trained agrlcult al
’ experts.- Sinde it is & dlfﬁcult skill: vhnch is. not a.cqulred easlly
.. ‘the' scope: for the develc:opment oI anlm‘al pqﬂrered transport in t.he '
ST 1modlate guture ig lgmted. - o .

- ‘._"“‘J‘-—

T .211 Moto .

i R . —
"A_:'I'bere a:re .;;m tﬁree—whee]er mot.or—cyclp based=-\veh1c1es in Papua Neﬂ
Gu:mea compsrable with those. wlde]'.y used’ in A‘éla .- Fven the motor-‘
; ed to e 1:|.rr'1tea extent though JE“i:xe govemment has R A
comfiended -that one particuler model’ 6f smAll: qg‘t.or-cycle, <
2 : 8 N Tml shduld be’ 1glparted duty-freé to encourdge its use. .
Tm.a model vas~ cmsldered Yo -be partlcula.rly approprla.t.e.. to the. L
_;. comfry 8 needs"’for two " reasons, it has & four—st.roke engine whlch
LR & f-"thought tqbe preferable:to a two-stroke as . regards ‘maintenance -
IREE MY .. & tunmg, and the trmhmafon moorporates h;g;h ‘and low ge’a.r-. C e
o . ranges which fat;l]:tt:a%es ugse off the: motor-cycle in steep; rough® . %
'. ~conditiogs. - ‘This model s’ aléeddy. used by government _patraol ofticérs
o because it ‘w:;ll ‘operate satlsfacﬁomly on many of the enstmg walking :
' tracks’ and’ there‘fore a:lhows -access to places which cq.nnot be reached

' '°by other mot.onsed veh1c1es. - ' Cte e o AR .
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; _ . ve Ivehlc‘le:;# hre extehswely\useﬁ for reasons “whieh ... .o
B he a.pparem _ frogn farlier comments et}eut the road Qy_ste"m *T‘I‘ =
theipast th'ese' have been. almo Jexc.lusyvelv Landﬁﬁ‘overs fvei: '1‘4:)3?0 e

F«cvlmde:,_;feti-bl

s Lgd_- Cruisers, ‘the ‘J.a‘l;ter havigy: a

. effigine ‘aid A’ ‘fuel ¢ mnp,taon [} 1
’ veh:,_;cle"called the: ! ziaks . frute. (Fip- h)ﬂ-rac; ‘.\“ ‘
This. is a vehigle” wit} cmén Jeep—sty]e bodywoi'k . chnsmerabl

than, 1 *t.he'Le.nd Rmrer,_ ut \Iﬁlnp the- same 51ze wheefl. a.nd hence“’ﬁewlng
‘" excellent froiha clésrance. ~-It has 8 50 ce wo-—strolie éngine; and - -
fdur—wheel—d.r1ve \nth -\ chmc“'é of hi Ph or- low .ﬁatlo hpht Yoo e
eeqnomcal to, r'an ~and- ‘m :

" get to places whlch 1arger fo -wheel-~ drlve -

. 3 vehlc'les ca.nnot rel,!eh, i\théugh 1ts carrymg'a éegauty is .

'ﬁne oth,er 'v'ehlcle of mte%\est 1.5 known as & P M. (passenge.' motor ,
1veh1cle) and . an exanrple isyshown in Fig 5. Thik is- usually e Toyota
'Land Qmser k! plck—up, oF a . .flat- deck truck with- s:mple wooden _'_‘.*-" -"_
sea’Es mounted con. the back. __\ Often = village group 0T clan will® club
.together to buy suc‘h a vehlcle, though fnany are ouned by prlv&tee. T
bpemtors. . PsM, V 5 are. allowed to pick up: fare-pa.ymg passengers e s
lon tHe roed and are the basic fom of, publ:Lc ‘Era.nsport avallable to- s

LE

" Tthe Yocal populatlon L N S : , -

A . v

Je e, " . U oy
1A ma,]or- prcﬂ:lem w1th all mtorlsed vehlcles in’ the country ie l;bek -of 3
l'tlmsn.:uﬂ:entav.:ice skitis. Mq,py Papua New- Gumeans have ta.ken a lesp alﬂng -
.{the, sca-le of. technologlcal complem1ty dlreet from the . dlgglng—stlck- i
LI;,s:’ the.internal- combu.stlon engine. Therefore it is -ha.r&ly su:rpns;ng ot
that not 'only: do. they nct. knou how to mamtanr thenj veh:.orles hut :

b wm_—.lthey do not- appreczate tH ortance of preventlve maintenance. S
SN pne grea&beneﬁt which® could accrué £rom widespread b1cyc1e 113&39 A~
Hould t,e a gradugl developmant of malntenance s!flll‘ .. N -;“* 0
B The PhllIPP:LneS ' o ' . el : L |
‘1'3 1 Introductlon s | | ... ‘ . e - ._al\ .- ' -I vl - Lo :

=S ','L’he Phlllpp:.nes is a large, dlverse counrtfy maﬂe up of over ‘TﬁOOO T Lo

'{slands, and'its stite bf development rarnges from }ah-e ens ronm\iﬁ'ca." ¥
M n15.'1.38.5‘!‘.r<:nus hlg}-nse congestlon of Manila City- 40 the pr tlwe -
' 'sunpllcnty of the Tasa.day tr:Lbe of’ south.erz M:mdanuo, a. sma.lli groupr

- of kentle, cave- dwellmg fodd—gatherers whese f:l.rst. contact with the - -
. outside iworld ca.me\as recently ag 19T% {R .2) “'THeE descriptivns &
s vhlc‘n fallow cover the 51mp1e vehlcles wsed on the vwestern side of B
. Luzon, the largest island in the hrchlpelago and the ﬁnome of the e
: Jjority. of the Flliplno populat:l.on. . Thig area :anﬁ,udes Manila- C1ty. -
. L3 .1t.se1f, ~*t:c:.gei*.nez’ with-the~ 1arge a.grlcul'eur&l plein surroundlng the . =
_-.icrty gnd the: mmmta.:l.nous region -of northern Tuzor, ,vi'iose -mp.ln popula-.
“"ion centre is Ba.gmo. While ‘the centrd of Manile is he&w #ith
.expens:ve, 1mported metor cars it is clear that these are within the
means of -only :& small- minority: o; the populéation. .  One does not have .o

to travel very ‘far from the tourist section of Manila to come upon:
-."-_squa.tter settlements eons:.stmg of homes. constructed from dlsca.rded

'waste' materials, though- it is worth not,:mg that.a" forest of :
' telena:l.on aqualé swouts frcm the- Toofs of these homes.

)
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"xfarm produce to market, elther on a two wheeled ‘cart or.a skid~-.

'; seen on. th -roads testlfy ‘tosthe high level of mechanlcal 'skill anﬁ s !

ﬁzenulthof the Filipinos. © The w1despread avallabllltv of- such - {4_"h_ﬁu
. skills has been &n impo: ant factor in the succeséfu.]. 1ntroddct10n T
into the Philippines, ovd? the past few vears, ofi‘a nurber of 'Asian . v
utlllt;,' v“e’hqgles prodhced ‘ny the, world's major cdr rna.nufacturegs ., #
e e I DU e Lo
32 Slmplel’\!ehzcles in the Philippines . S

-—demces ra.the:' tha.n as. vehlcles.

: 3 2 Pedal drlven *Vehlcles T o ' o . R A T
B "// T
/

o T e . ..-';L|

.‘; _.“’;___._--—-""T‘ . - - .:..._‘ N 1 . s . ; ) ‘i : l o .- E coa

- ‘- N . : ' = s I'II.'L - " N }.h ¥

.-v151te& ‘namely an1mal drgﬁn and_motorised vehlcles The uge of -7~

' anlmal—dram vehlcles stems fromr the mdesprpad ownersh';p of .7 -

K7 buff&loes (known locaily as car&baos ] which are used to work the - ‘ :Q
fields, to c'arry' ‘the farmer to end from his la.nd and. to haul the:

. -mounted, sled. . The use of motorjséd vehicles was- gre&tly stirula%ed (A
" by’ the vast:. éﬁbck ‘of war m&%erla% Teft hehind by .the American forges A
.at ‘the end of the second world vEYr, mhaﬂutlllsatlon of this equ1n1 CE

. ment together w1th ‘the 1arge number of older vehicles Still to Ye

3.21 Hman—ﬂ%am'Veh'icle's VA

~f . : B . ¢
Hendecdrts _and wheelbarrows do not appear t0° ‘oe wvidely . usedin Luzon
There are a few three-wheeled carts with low-mointed bodies supported
on small cast-dron, wheels, one st the front and two at the rear.-

- ‘However these. are only suitable for use over very short distances .
and, are probably better thought of as” 1ndustr1al materlal—handllng

The two-wheeled push-along carts

¢ used by ;ce-crea.m vendors:in’ Menila Cl'tsy are of -some, interest on

. a.ccoun‘t of thef;r' ‘wheel constr‘uctlon Flg 6). :Each wheel consists

' of~ a tubular steel. hub and a simple steel rimsjoined together by elght
radlal spokes made of steel rod and welded in place, A solid rubber =
t}'re 13 mounted: onto the rim. ™~ This forms a spoked wheel whlch while . ‘1
lé%s efficient than & conventlonal blcycle wheel, ig much easier to
ma.nufac‘bure

- . - LI

-
- -

The Phlllpplnes is not a blcycle—orlentated country. in the wey that .
Chlna and India are. While bicyeles are manufactured locelly tﬁey
seem. to be used by only-a smell minority of the population and are not

' the bagic meahs of transport for the common man that Ihey are in other
countries. This 1s rather surprlsing berause ch of Luzon is flat
“and 1deally_s ted to cycling, and’ although tY average standard of - ‘7__'
living sppears-higher than in some other Asian countries, there must’ '
pe many Filipinos- who cammot afford. motoryéed transport.--'mh'"fradl-
‘Elona.l Flllp:l.no blcycle is very stu:ully constructed, though there is -
now an 1ncrew1ng market for llg;htweuht sporfs blcycles.- v -

L T— Tt

e
. Two dlfferent‘i:y—_e"p‘éé of peda.l tricycle were o'b_served, though neither
appears in large numbers and both_are used mainly for thé.transport
of cargo rather then people. The first fype is based on the
configuration used for the traditional English ice-cream vendor's
tricycle. This consists of a standard bicyele frame with-fhe head-~
tybe re-positioned vertically and the front fork and wheel replaced

s

" .'\:ilv,

\.)nr,
-
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rrrage pivots: about the
(Flg ’sl'sows .an Ind:.gn trlqy
e 0 l of similar configurition):. Thg gecond- tvpe of trieyéle Ys made up‘
T qf & s1aeca.r of taﬂ:ular 5teel gonstrugztlon !Eatged Wwith a hicycle .

T _wheel ard mounted onto the. sife-of a sfangafd-wipycle. This ﬁe}ucle
e , is oﬁ:en used fe?r,ca.rryun‘r a ga.a orJe osené'stove and othex‘tecmapment
o, used for ‘the vehdmg of cooked food. onxm\é‘\treets s ﬂ) o

_ of carge box. 'Th.e 'wh-o‘le;p.
- head- tube ax:;.s‘ for’ st-eerlng PUrp!

3 3An;m&—=§lz:awn Vehm’les . W \" S IR Y R
’/.r-“ta_\, . f . .o '_.

These  are’ 4very comfnon away fr m - the cltl‘ee-' the nost popular am.ma"‘

) belng ‘the. buffalo a.nd» the h se. - Fermers often ride baremck on _

;“‘the:tr hu.f'fﬂ.loes to end frop t e fields, and the. huffaloes are mlso . . .. v
ubed, to pull esrts, _meny. of .thég of “traditional design with s01id o

; ﬂen wheels, wlulp others use Xiuck or Car ‘wheels. Buffaloces are” o
1 u'sed to pull, sleds which slld‘ewr ‘the grqund-on skids. Forses S

are uséd mainly. f‘or_ passenger transport; wqe,ﬁorse pulling a two= = - '

St whéeled trap wit wooden-spoked whéels. FOccasionally bullock carts,s -

o Lo g;ro.#;sly werloade w1th cene fyrniture or some similar cargo, are to - -

e B -~ be s .wending thelr meonce:%d way through_ the rush-hour traffic E

' ofcentral !ﬂanlla' i T . fo -

3 ?y Motonsed Vehic'l.es _ ) ' _ . g _:. % . ﬁ e e

gere izga varletykof s:;.mple mot.orlsed vehleles m use in t.hef' : o
111pp1nes, -and canfiderahble evid.énce of Jocs lnnovdt:.on in des:.gl. "\(-v;-
The st bhsic. of Ylese is a blcycle and’ sidecar with & 50cd. . two- 0. -
~stroke enginé méugfed in the cycle frame (Fig IT}).  This drives the -
ree.r -wheel thro ;

‘an addltlonal chain dnve.,git;:e orlgma,l pedal chain

dr1ve being retal ed so that the rider can augpment the power of the
".engine when Mnecessary. 'I{hls vehlcle is used both in the lees affluent
pari:s of Manile nd in the flat plain surromdﬁng the eity. . It is
used: to carry fure-paylnp passengers the gidefar hemg/\nde endugh
to hold one person in comfort, hut dlternntively goods éan-be carried
m the sme space, *Hotor—cz,rcle and sidecar combmatidna are very
" ciommon . Qn_d \are dsed in the same way and in- the' same areas as the I
wehicle described a.'bove. . They norma.lly used. e loca:&ly assembled CL

Hcmda., Yamha or Suzu,kl H'OtOI‘clrele of OOcc. cr 100cc..,. SR o
_._q_,,ﬁ - Lt Ce T e .

‘The most dutmctlvel:g F111p1np means of transport ‘15 the _Jeepney o

(F1 8%, When ﬁhe American arﬂnd foa:ges &epurt.ed #t the end:of the o

" war they Yefrt bepmd a large quantity of equipment, incRuding meny . -
,}eepa. .+ In’'the diffictit- pez;od following the war a number of these: ' |
jeeps’ wen converted by 1oca1-mehm1cs to_providel a besic. méans of - " .
motcg'iaed transpdrt ‘The "conversion involved. ertendmg the vwheelbese
Lof the Jjeep:to-increase 11:3 cmg c:a;c.mcn:y,~ fitting seats onto the
Iengthened Tear plat‘rorm, and constructing a i:anopy over the top to,
prov:de veather protection: Fraom these ong:.ns ‘the manu.facture of e
:jeepneys has developed into an important local 1ndustry and they are -,

L e now. the mat familiar sight on,_ 1 the roads of the Phlllppmes. As -

S I o ongmal supplies of parts have beenn exhausted, so more and more N

ST I ccmpcnents ha.ve ‘been manufa.ctu.red 1oca.11y (Ref 3) ‘New_jeepneys are

‘“u«s“.,..
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E;ﬂeq Ancluding a four-
eylinder diesel and;a 51x*cy11nder M@%&edeq Renz petrol engine.

Considerable amounts f*tlme and money are spent on the decoration E

of the Jeepnevs “hev are brightly painted, heavlly chromed , and
carrv ‘8s rany,go?1shed ornaments as the owner cdn afford,. A small

s numhér of geenneys are now exporteéd to- Australia and America where
they have movelty value. In Manila Plty -jeepneys Aare uSPH malnly
for rassenger Transporf nperatlnF on set routes rather: like a mini-
bus system, and form a cheap and ﬁ:tal part of-the pubrlic transport .
service. Away from the city they sare used. fér the ‘transport of both
goods and pASSengers, and often-tow = two—whaeled trailer to glve
extra load—carrylng capacity. They are also used extensively in the’
hill replcns, though Ptandard wheelbase Jeeps ‘aré also popular there :

A recent 1ntroduct10n to The Phlllpplnes are the so~ca11ed ‘ﬁ51an .
utility vehiecles'. Ao number of the major 1nternat10nal motor
nanufacturers are now Droduc1ng machines of th1° type ¢ including ®
the Ford Fiera (1llustrated in” Fig 0}’ ‘the G.M. Farabas, ;fhe Chrysler’
Cimarron eand the V¥ Trakbayan All use major. hasemblies including
‘engine, geartox and rear axle, teken from the manufacturers exlstlng '

“ranges, built into a simple, sturdy light-truck cheassis with & beam
front axle. A caeb made up of Tlet panels which cBn be produced

‘withoiit using expensive tooling igfadded end & number, of rear hodywork
styles are availsble, including flat-deck, closed-van, and passenger— _
cearrying varieties. The intention is that these vehicles should be™”

: choo.p to produce with significent local manufacturmg contewt,,a ﬂ’urahle,
econom cAl™Bo TUm , and q1mpie tco maintain. They are gppeﬁflng in
‘inereasing numhera on the roads of the Ph111pp1n%§/i%/both passenger
and carro carrv1np forms . = e ' '
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4. The PeOple s Republlc of Ch1na';;//"

'h.1 Introduction e o ' .t
e _ e : o _ . .
The Chinese way-of life is very much orientated tovaerds the use of

e

':i simple veb;ﬁles Self-reliance,-and the utlllsatlon of 1abour—1nten51vel
jgejbgﬁs is encoureged, and this has ¥ed to. the exten§1ve use of

spowered, enimal-powered and,51mp1e motgrlsed vehicles. In \}\
' aﬂditlon it -has pgenerated a high degree of innovation in the de51gn “§ "
of simple.vehicles at the: loéal. level. - The two most common 51ghts

on the, r8ads of China are blcycles and handcarts. . The. prlvate ovper—,
ship of motor cars is ;llegal and the bicycle is the basic means of .
persopal transpoit for most Chinese. A blcyéle locally prodiced,

- sells for sbout '£35 as compared %o & normal manthly W}ge for a single
{person of about 211, and therefore, though an expen31ve item, is w;thln
the purch351ng-capab111ty ‘of most people The - extent %o which ﬁhe
.tran5port system is-bicycle- or;entated is. demnnstrated by the existence

et bliitle parks in the towns and cities where, for & nominal fee of.

0.5p les can be ‘parkeéd under the watchful eye of an .attendant.
A1 blcycles in China-ere reglé%ered and carry.a small 1dent1flcat10n
plate on the Tear mudguard. o ;_g;___’.T -‘ﬁ.

Handcarts anu‘vheelbarrows gre the most common means of transpbrtlng
. »

-.1
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Y » . /. . o s .
p'oods om’i{;rlv short d1stances, both int ur’ha.n and rural areas, and
in aeddition are . w1dely, used h-monng purpo es in major ccm—'_
structwn pro,]ects such as 1rr1;;nt1cm schemes ahd dams.. Apart from
handcarts and bicycles, Chine also ma:nufactures larpe numhers of two-

S ¥heeled tractors and light trutks. Menufactire of these vehiclés is.
e : de-centrpliséd, with a number, of small f'actd'"Te‘a-. in. dlffgzgnt parts
' of thacoimtry all producmg the sa.rne"B‘asa.c demgxng{,vehmle

. - There has been cons:Lderableldewelopment of the Chinesge. road system f ' _
.= . since:liveration, ‘and the country now hias a4 good metwerk of sesled e
u!am roads. y of the n;;no.r roads and trecks in the rural areas o

Are NATTOV - and‘unse&led ‘but are qult.e satlsfa.ctory for the types of
. vehicle grhlch t:a.vel on’ them. . L . . . L

.

2’S’1Erp1e Vehlclas 'in Chma

h.;_ ; -dzawn Vehn:!es Sy . _ o R S
' In aress whqre there are rea.sonahly smooth roa.d surfaces, two wheeled
handcarts are used. °.Une very common type of cart is of. wooden
. canstruction, with tvo main 1onp1tuthna1, members,supportmg cross-
¥ piecés to. form the load $1atform.  Twqg shafts lead forwerd from the .
2ot T ) load platform. and ‘the cart. is normally pulled-by & single- person '
. S .' vorking between these shafts. . This vooden assemhly. smply sits_on. . . L
-~ top of the axle- vh:.ch is ‘made’ from steel bar snd earries & wheel at :
L eac]: nd: - The axle is located by means: of semi-<circuler recesses cut
' ’ [ Ain the wnderside—of the two main -wooden. lcnf;l’qudmal members {Fig, 10)..
s - Sothe; 'mes a lea.ther strap is, ac'l ded to ensure tha'g ‘the pletform’ does

RPN not Tift off the exle, * Avariety of different. ‘mineel designs are used -

_ ith these carts;. ¢ycle or ‘motor-cycle. tensmn—spoked wheels, steel - .
. cmid vheels of wgflded gonstruc on, or Yooden spoked. wheels with : - -
o r!‘_g_t_«:_al:L rubber tyreg. - -Thig handeart design, where the.piltform fan ST
L easlly be removed . from the axle,: facilitates the s‘backmg of two or . -
*7 ., three carts on top of.one asnother when they ere emtpy; allowing some . -

. ¥ gf the eartérs ‘to take a well-Zsfned rest. - Different bodies can-be - .-
""T-ﬁ"tted onto, the basie pla:t.iem, such as & metal drum for cerrying =
h.qmds, and A wd!_z'en basketvoﬂt colla.); for holding loads in place om
. the '-platform (an eXdmple of this can be'seenin the ba.ckgrom_d of -
Fig 16)." - ‘These handcarts are. ysed tc. carry prodixious lods and,
"onld’ the Toad prove too grest for one many lesther. stmya can de -
__nttnchedtto_.the cart 80 that adﬂitional Jmen ‘can a.ss:.st in the ha.ullng
*-operation. - In some ateds the—same tvy;{e of cart is harnessed to'a. - .
. dorkey, ‘attached to a frmt-whee}.—dn‘tre monocycle {see Sect:l.on b 22 3 '
.~ =mdFig 16), or tied to the“back of.-8 bicycle,- If the wind is ‘bloving
'."j Cdn thp appropn&e .directidn then crude 88.116 sare ho;sted‘onfthe carts
'to a.ss:.st’ thelr pa.ﬁsage ' : . e

LN § = h

':J".... ‘,--.-, . -

;_In rml a.reaa i'e ‘the: roads axre rou@l or narro‘w, or where w&i.kmg ST
tra.cka arp ‘the. fhanne) of comm:.ca.t.:.on,. then wheelbarrows of the b
cm‘hgu:;atmuﬂmed ia -China for meny centuries are comon— .
Fie:11)$ | The.single wheel is centrally mounted directly .,
h the ca.rgo _glo:tform 80" that ‘the. largest part of the load is . -
'd by '"E.he wheel '_I'he opero.tor puahes the vheeI‘ba.rrcw a.long .

PR
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1eaiher strap,tled to Pﬂ?h shafi and passing over the“%hourder oP
‘the' npergtmraenqures that Mis portion of* ‘the lonrd is cunported on . !

o ' 5'-'h/'_L:/qﬁoulnerc: rathef§ than hy his arms. = F‘onfemwornrv wheelbarrows) ot )
Y, _z-ylsunlly muufectured by, commune fTaetories, have frames ronsfrucfnﬂf .
: : J_.-f"" from _Q‘lthi‘r wood or cheel nnd use P-mly—n\,t,nmnhle '-pnlred—wheplﬂ ;
. s s of .sbout TOOmm diametcr.: -(For further information on Chinese
o . hendcerts end wheelbarrowc. see Ref. Ly : LT
: - T ' Cos ) ) c e
h.22. Pedal—dnv.en vemcles S _ .

W . . _ -

i The popula.r:l.ty nf blcyc;es in. China ‘has already been noted ' They -
. .‘_rare locall:{ mafiufactureéd and are mostly of very sturdy constructlon,

LT

# - “featuring heaw-dutv f':_;a_;_ne__s, forks and rirs, w1de section tyres and.
.t7" rodsactiveted brakes oh both “Wheels, - However a'number of small-

-wheeled blcycles arepnov being’ produceﬂ, including one design which -
s mcorpomtes e means of adjusting the wheelbesé to suit the size of - g‘

. . ‘the,rider. ”a,mr of the bicycles have panniers &itted on each side ©° . ¢
: . " .'of the rear wikel to give spme load carrying capecity, and in rurel
Sl ' areas _11:. 1 /not uncommon to se-e blcycles carrying volu.ml MS CAYXgoes
ST of firjyg rounted OVer the rear wheel. ' ‘f ' :

>

G e '.In Jgadition to hlcygles, trlcycles are also comog/in the urban -areas,
it ‘md are used for Both- goods end passenger trans,p/rt though the major .
f empha.an IS ori- the carriage of eargo. ¥hile” “there are & small number . ..
=17 o f tmcv;:les with two front wheels and a ,si'ngle rear wheel, the vast '
maggpr v have one steered front vheel ; and two rear wheels. However
within this category there are =z numhe&nof 1mporta.nt variations in

W

/ des:Lgn._ A1l tricycles of this type cdnsist in pr1nc1ple of the front

‘half of & ‘bicyele, with the Tear frame ‘extended end wideneéd to. carry
the rear axle .and 1t&iwvheelq The load-carrying platform is.

: mounted onto this fra.mm In most cases the front forks .are strength— n
-ened By the addition of two small diemeter tubes running from t Sa fork-
ends up to the handlebars. While some tridycles retain the affi
i tional 'bi wéle dlamoud freme’ .for the fowazd pert of the ch&ag

o '-'-re.zr-e made ‘up. of a series of’ curved tubes welded together to, form
-y complex structure _(Flg 13) - _
"” __-IT has been recognlsed b:,r the Chlnese that adequate 'bra.klng ,15 »

" “important on a load—carwmg,tr:l.cyclp, a.nd ‘to achieve this & rtumbe’r )
of different methods are used to:brake the rear wheels._.. Ong solution-
uses -an. exterjal band brake Oper_&rﬁng on s drum mounted on the solid .
ﬁaﬂe (Fig 14} ° Another design, which incorporates;a. ifferential =

C o in en ene&ese&-:iéar ‘axlg, has rod-operated drum brekes at . ach end of

. the. axle A thlrd meﬁhod uses centre-pull stirrup brakes Imounted on )
i ench side of the chassis a‘Er"‘the most forward po:l.nt of the year wheels

- (Pig- 15) and operated by a system of rods and bell cra.nks A’ fourth
. design. uses a. glmlar system of pctuation to operate smp-le hrake _ -
-bloeks mmmted -on the end of "levers pivoted 1nhoa.rd .6f the rear wheelfs,
. . BQ that the block can be ‘made to- press- against the inboard.side of t];ie
B rear yheel rim. -In most des:.p-ns these rear brakes are operated ’by a

oot pedal.




_ It is dr-.,lrable,rnn a tricvele used for hnulmp heaw '.‘loads, to ‘have
Lt e an ovowa Fear ‘ratm Jower than that. found on . qtandarﬂ hicycle. ¢
. - Thin 18 nrhlowﬂ in China by reducing the diameter of the chainvheel
' e pive ovrrnll genrmr cquivalent to. g 00N I1G00mMM whoel (thw-c-an
be aeen in Fig 1), “The perfotrmance’ &f n trieycle can ‘be mmrow»d
- by providing & choide ot alternative. fear ratios for use 1in 1f‘fa=-rpnt
" operati & conditions. Th'ls is done on. some ('hln.se tri cycl s by .
mounting, two chqlnwheels of different dlameters si de ty side on: the
LT ) pedal-axle, in' d - slmlar fashlon to the. double—chamvheel of a ten-
Te oo e " . speed derailleur syst:em.. JThis gives two alternsative overall pear.

- . the ~chain jrpm on& cha,n;mheel to the other. There is no tensidning _
_»" device ancluded in"this- -gystem so that the c¢hain has’ to run very, slack.
-A nore’ conmlgx method: was!: observe& -on a-triefcle in use in Maca.o,

PO _ though its ‘design ‘comes orlglnally from mainlend China, Where the "y
... - - drive is t.aken from the chainvheél to an mtermedlate shaf‘t placed
o T Earallal to, and forward ofithe rear axle.  From this shaft two -
I o parallel chain ‘drives with q:rfferent retios run back to the rear axie,

,and are selected in turn by weans df dog—clutches on the intermediate
R shaft. . This gives two alterg\ative overall gear ratios, but s 8
AR T _ rather complex design solutio

On most. ("hmese tncyclxs onh&one of the rear wheels is. dnven though
. B8 montwned ar11er, there 1

d:nvps bot.h wheels: |, There :Ls “.one design in which dbothyghe rear
wheels are driven u1thout E: dlffe}entlal being used Fl*‘g Ly, “the™

, ‘the useful wiéth cf the load platform being .

. ' a Very narrqw reain tr
_meintained by moundy
the. eentre nf granty of the vehl‘cIe when 109:ﬂed D

K

Generally. the rear trlcycle vheels &Il@ nf more substantlal const::uc-
R ‘tion. than normal bicycle wheels, using’ bigger hubs ; wider rims and
_thicKer spokes to. cape with théd in/cr;éased 1oad1ng 1mpoaed upon ther%
THese triecycles carry very. he}vy/loads &nd. it is not uncommon to see”
people “hauling in. traces to a.ssmt the rider 1f the 1oa.d is- partlcu--
_d.rlyfmerOus. . ST R . ~__

In the Chengchov a.rea of’ (‘h,a.na ® i'ront whee1~dr1ue monocvcle is usea“
“An cmmct:mon With handcakts: (Fig 16)..  The monocycle. consists of _‘?
& tork- carrylng the vheel, hahdlebars and a- cham drive, the cha;n- )
eI . wheel ' a.nti! pedals being mounte 1maed1ate]g to 'l:he reear of the wheel L
+. . This assembly *fits into a stahdard bicycle pead-tube, and a frame IR
a extends backwards from this to thé seddle. ~ The rear of this Prame o
‘clamps:.onfo the front of the ha.ndcart platform. There afe brackets .. !
St i'-_._ on: either ‘Wi ae ‘of the “Head-tibe into which fit the sha;t/s of the - o
hmﬁem, and. thus. the two-\?heeledJLandcart can. qu:.ckly be cohverted - .:
. &3 thme=wheeled tncyqfl. v There appea.rgé £o be .certain problm ) ;
SCEE n'ﬂi'thls partmu.‘l.a.r desipn,. the' major one béing Yack of torsianal [
S rl.gldlt‘y 1n the assembled, :51:.:‘11.«:3&n N Fxnaliy, pedal-powered :road— Y
I sweepers .are a conm'on/s;:gl'xt in.neny Chln'gse ¢11:;Les. . L S

— P R s P

-

11; sbove the top of the wheels, vhich raises . " ..

"L" . . ot o (_} _

‘retios and.the Tridet éé‘lects ‘the moreé suitable one by transf‘ernng o

s, one type which uses a.differential and

crré‘m dryve being ‘transferred dlrect to & .solid x;eai' ‘axle. The. =~ .
comermg problems 1nherenf in stuch a syster are. mitigated by heving = |}




L\'\ - " wooden constnfctloﬁ vere observed . co : il

"* TS s ﬁ‘?lr “Motorised ?éhltles _ |

T P immtlﬁlnal semi-el;

R cramped seatmg ‘bemnd he nder fer two pa.ssengers. _- _ n .

@ -. vheel and’d&riving-position

e _ - T )

g

a < . . . L

. *h23An1mal—draaneh1cles _- S < g
‘These are very common in rural arqas 'w1th horsés, mules and donkeys e
being the most popular sources of power, at least . in the parts of.
China visited by the author, though buffaloes and hullocks are also Lo
used. - The animals. gre used singly, 1n~pair9 or in eroups of three,_f e
accordlng 4o the 51zg of ;the vehicle being hauled. The vehicles’ are
,,,ea'*'” ‘mainly two—wheeled ‘certs ratheér than four-wheeled wagons and range.
. : upwards in size from the handcarts describied earlier which are some-
' times hitched to donkeys.. - The larger carts use car br truck wheels : °
and stub axles, these stub axles being’ mounted onto wooden .cross—
members to form a aolld axle; No carts uslng tradltlonal wheels of

PRV

. Several t}fves pf simple motorlsed vehicle are used in CHins, a.rH!"‘w _
therehzs some ¥ariation in desm-n from oné reglon t‘b an'rher., " Mopeis
- using a smgle-cylmder 50cc two—-stroke petrol englne are ‘locally |
~ manufactured -and 'some of them have been conyverted intd vhat i best _
" described as & maped-—trlcycle,' with the front section .of the mwoped - . 7
e gra.ﬂ:ed onto the rear section.of = pedal tricycle 1ncorporat1ng a8 S
. dr{remntlal and drl.ve to both near wheels. - " A
- N . o

s 'I'here are' a nmber of C'n%nes.e three—wheeled vehlcles based on wotor-—

: ' csrcle cmpdnents vh:l.ch vary in details of deslpm ‘but have certaln

N féatures in common, ~. The front wheel, fork and: handlehar assemb]_y . .

c - fraémthe mtor-cycle is retained, and the engine .is kept in ite - I -

: - normal posi“hm with the.rider sitting. astride "it. = The ‘chassis is .

L% extended ‘rearwards :tcrm axle ¢éarrying a wheel at each end; = chein

s . drive transmits power from theaengme to these rear wheels.. . The

. L chasszs can be fitted either with passenser bodyvork to cda:{-y two - W
. people under & canvas protectne canopy, 8 cloﬁe& -van-body- or en R
. ~apen flat—deck. The rollmng descr:.ptlon 'isl of & _veh:l.cle 1n5pected -

_ o by the author in Wuhan (Fig 17)." The rider's ccmtrols—, in addltmn IR

o to the. handlebar,acousmt of a twist-grip throttle : o

17 i conventional. hck-lstart,\foot-operated clutech and a han lever o

. extensian’ of; the' stendard’ potor-cycle gear—chenge! The ‘drive is

ety taken from the gearbox whlch is integral with the engine to .an

. 0" 'intermediste sprocket, ‘and thénce fy a secopd chein drive,to the

a.xle-nhmteﬁ d:;ﬁerennal. ~The figid i'eh.r axle I's supported on~
rings, ¥nd the two rear wheels™

; t:u: leaf s
are cotnected by en anti- roll. bar. ~There are cebleractuated drum.
.brakes on each redy wheel; but no fromt: wheel bra.k‘ing. There is ¢ "+

front nmmted eng:tnc thro_ j

: p'rcpeiler aha.ft. | The. steenng . :
a% offset to: the left, alldm.ng space '
eq:l.de ‘the dr:ver I T L

for I passenger 1 "th-e cﬁb v
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The two—thpled or ninple: nx]n tracinr ha: Plhved & vital rolpsln ----- R
- the merhunlsatlon of thne o aprlculture -1t is manufactured 1n

to 1ts strlctly agrncultural use, 1t pleys an mportant_role As .&
means af cargo end passenger transport purtlc arly from the country

. to the town or city and back agaln Fli 18). e tractor has a
Ny 31ngle—cy11nder OkV diesel engine driv ng thro a geerbox end half-
N, shafts to ‘the: two.wheels., - There is & dog-clutch incorporsted ir “*he:

that at eny time the bperator may opt to drive either one or hoth.of

thé vwheels. | This gives the tractor exceptlonal oeuverablllty

The englne 15 mounted: horlzomtally, above and in front of the axle
: lxne and the driver sits at- the rear of tre tractor. - If the tradtor .
15 being used without, any.implement ettached thgg\ small castor *heel_m; ;;;
"is fitted at the reer and is used to assist in stee 1ng the vehicle. ' :

1ive to eadh half-shaft controlled by 'a 1ever oﬂﬁ::e handlebar so

=i, R

PR " Howéver for transportation purposes thé two-wheeldd tractor is
- o . normally hitehed to a two-wheeled ‘treiler. The dwiyer-then sits on
f! f 1ﬁ% - the front. of the trailer end steering. is effected- hy means of the- '/
SO P _ fpnvot hetveen the trnctor arid the trailer. < . 4
. - I,_‘ .. ‘. 'K',.‘
5. Indra- oo ’ < : e B
+ ‘ ' .. N - c _— . . . v ‘\ .
. - -‘5 1-Introduct10n ) __1 . _ - N R R

I There are many s:mllar1t1es in the means of transport used in Chlna v
" . and Indie.- In both countr}es handeerts, bicyeles, pedal-tricycles L
- end animal-drawn vehicles pley =mepredominant role. However there S
are glso sxgnlticant differences, . In India there is a mach greater S
availebility of trensport for fare-paying p&ssengérs =1nc1u§1ng human-

. drawn rlckshaws ‘cycle rickshaws and scooter rlckshaws, while the

simpler fdrms of motorised vehicle are more common in India than in

Chlna. : _ i : o , .
M T'I_h'v There\are seversl..large companies. 1n Indla magfzacturlng motor-
N -v.‘.-scoofers an Je mgcles, and th of these a produce three—wheeled
SR gehi &les util snng_the same hasic componenfs.‘ Hawever the demand -

: _f"“ﬁhfb¥~mniﬂzzszgngyand scooters exceeds the supply to such an extent
' that the va1t1ng_I‘ET‘fur-these_xehlcleﬂ is now several yeﬁrq 1onp :

Un11ke Chlna the Indlan soc1al :hﬁ p011t1cal system tends to
encour " the private ownerShlp of motor cars, and such possession
s stiFf™the ambition of meny Indians. = However they: are within the = .|
I‘ma.nc:lal means. of only a small minors. ty ‘of the Indien ‘popuketion ol
" and indeed the demand for cars ’hes decrémsed somewhat as & result of .0
« the, 1arge 1ncrease (111 petrol. 'pnces over the p 9%, two and & half ’

_ years (petrol in India now.costs well over £1 pe¥:.gallon). Inais 5
. \“'\_\ " © . manufactures three different ‘models of car,8ach'of them beded on an =~ v,
' obsolete European designl They are manufactured)on toolmg “trans- . o

«.\ ferred to India after the models went out’ of preod etién in their L
cmmtrles of ong:m. ) The cars have been built foy: -geveral yesrs - o

- with little design ohange - for example the Ambessador, vhich wntil .

I e recently vas the most’ populaat Indian car), is nrﬁua%ly identical to— . ..

AE S the pre-1959 Bl’ltlsh\ !brr:.s Oxford. Such a manufa q;rlng poliey .
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has ce?t&;nl dvanﬁ&ges

/ o I
: 'I.
tool¥ g costq af% beot Hown to 2 minimum,
e

both srare, carts and tHe requnre

o *  beirade - available. However there thP o _

w.p - vehigle deelgns are imported fror re'nplv 1y aff]ue_t develoﬁed R T'ﬁ
e countries end therefore are not necessari g sulted Tndla % needs, ﬁ -
» and nd,advantage can be taken Qf:Subéeq' :

'Fgrelgn vehlcles may only- be 1mported 1nt
T . very heavy 1mport dutles, i

= "~ . Tndia has a ﬁmda.mentally pood road svste
: ' roads are unsealed or sqaled only to the »ehicle, <en, [
e —————many k : treets are-in nﬁed—eiﬁrepa1 s~ Hrban' . L i
' - traffic is & noisy, croyded, disdrdered C0$Rl0mer&t10 - ' i L
" bicycles, cows cvcle chksha.ws,L nandcarfts au‘td\ricks
scooters,'cars, taxls ‘trucks and Bbuses. Maﬁy‘ufban streetsnan
‘narrov’ and -the conductors-of both muscle-powered and, fossil-fupllad -
- veh1c1ea appear to have: energy . conservation: as. thelr flrst Pri r1ﬁx - *
Hence. & vehicle, once in. motlon, enly slows down in. c1rcums :
'dlre wece551ty Traffac prloraty rules are 1gnored end traveillng _
on the urban streets seems to 1nvolve e successmn of near—Cthslons
end nea:—nusses

e -. -~ v 2 ' T \ K . ’ "
Lo 5. 2 Slmple Vehlcles 1 éna_ ‘ . ' \ g

'¢'€‘ _ a&.5-21 Human—dravH VEhlclés f.fJ= . 1-_ v S \'

'-\ . - ;____.., . . : \ ’

' pocrt and for the vend:mg of products on the Streets. In some places | -
the treditionel rickshaw, pulled elong by a man, is Stl{.’{.l used § Ay
o _ passenger trensport. In Calcutta meny of the handcarts are of ﬁhe | A
L e "”._1onF‘estﬂbllshed design using two large, wooden-spoked wheels of \ .| . "V
. about ® one. metre diameter. On these ca.rts the heanl:,n—r.:rsea.seﬂ -l

is

B f'la.nm ‘m the\axle and retained by a cotter pm ‘Passing through the -
rﬁf” _ a0 rexle.. Qhe carngcarrylnp ¢carts have wheels wi h thlch spokes, and\a
"7 L+ . . load platform mede%of lengths of bamboo, from which twd shafts exten&
- forvard,.ﬂke person heuling tﬁe -cart, vorklng bet een these shi Pis. ”ﬁ{ _
—t ——Tl}e passgnger-—cammg rlckshavs have more elegen uheels u1t_ much _\\ Yoo

“thinner woodgn spokes: and & narrower Fi senggr seat\is \ 35:
v ;mmmted a,bova the ‘axlé on . full e hptlc sprifgs (F 3 19) b

S In other ﬂparts of Ind:,a/rather 'fferent de51gn o handcart is! used 3 '\,,\._
' which 1nébrporates standard \sutompbile vheels. ; Loy
_1argely wdoden constructlon th,t e wheels mounted

) rked by two
thls cross

o 'across its front end (F:Lg‘ 20)." ~ The clart is norrrally 1
T .. people,one on each side of the ghaft, pushlng fo}ward
o "member. ih addltldh a vertlc 1eg &y

horlzontal3 f
poa1t.1cn. . In fagt t is des:.gn of cart is essentlally\ a caled-down

. bullock cart




- L o . =~ :‘ S
Cdee s . : : s
E %’ A thlrd type of ha.ndcart. ha.s four close ooupled hlcycle wheels fltted .
”,;- ° inte & simple steel frame, with a flat wooden tray mounted above the
/ " top of tHe wheels (Fig 21). 'This tvpe of cart is fenerally.used for

the street-vending of food and other goods, ard although the’ hlgh

load pla.t.forrn makes -the car‘t unsuitable for cerrying heavy 1oads

for carrying doads over any greatfdistence, it-is convenient. for - -',
_ selling purposes. . There are a’number of verietions on tlie basic.
- ﬁapoked-whq,el theme used on these carts. Some wheels have double’ o
© - spukes vhich pass from the rim, through the hub and out -agein ta - -7

another pmnt en the rim. - Others use’radially-spoked wheels, and B

L some use wooden slats to strengthen the. orlgmal spoked wheel a8 ih -
\ e " Fg 21, . ¢
i s 22 Pedal- drlven Vemcles el R Ry

'_" j L .. . . .Pedal trltycles are mdely used in II‘P’d'.‘L& mostly for passenger tra.ns- o
' port in and- -around the urben wreas, though they are. ba.nned from the - - T
centre of séme of the largest c1t.1es. " The configuratlcm of tvwo. ' "
front wheels end one at the rear'is commgn in Celcutta, but in ‘other -
p‘ai'ts of Indie cycle rickshaws mth one f}egt agd two rear vhekls are

mugh more popular. . _ i -
A peda.l trlcycIe “01’ the fbrmer type is shown in F1g 22. It has the
game gearing as a standard hlcycle angd bra.!cing only on “the rear vheel. '
The. frmt wheels are of® mtem&tmg de31g;tf, using radially p051t10ned

' spokes and eliminating the need for nlpples. " The hud flan is ,
.. folded over to form a c1rcumferent1al ring ebout 15mm, wide, fngd & .
series . crf radial, tapped Roles are formed in this ring. Thé _spokes, -
which are hieaded at their outer end and threaded .at the innef end, : - .
”ﬁ‘f“é”"ﬁéssed through holes m the rlm and then screwed 1ntq th tapped
holes in the hub, - gy

hhat -

'I'he more ccmnon tncycles wlt.h two rear wheels are sunlla.r in. prxn;/.-
c1p1e to their Chinese éounterparts, the conhgurat:.on conaisting of .
- & biecycle frame extended r,enrwards and widened to support a rear exle..
. The rear axle ig pont:toi’ged in bearings bolted onto the frame: in '
_ plmmer ‘b]_ocks ‘with the ‘load-cerrying hodywork- pla.ced gbove the aitle.- v,
S “While in'China,there has been considerable development of this basie . /
Sl desxg:g, "there: is little endence of similar innovation in Indla. on
the Indian ‘models only one rear ‘wheel is. driven, and there. is no - .7
attempt ‘to reduce the- pear ratio. belaw that ot’ ~a. stendaerd. ba.cycle S
As'm ;esult it is not wmusual tcL see a loaded tricycle which is .~ /. ~
S .stalled, vith the rider agplymg his maxizum force to the peda.ls but
T )"' unable to. propel the veh;cle I@rwa.rd This tmsult.a'ble gennng mekes,
LT life- very ha.rd for Indian nckahm riders. There is no means’of !
o bA {:rak,mg the rear wheels,’ though on‘some exa.mples breking perfomance
" as bepn. 1mpmved somevhat by cohnecting both brake Jdevars to the /
J n-mt brike. - Hoodan pedala are often used on these cyele nckshm‘ T

s r A mrther \hffh.rence ﬁ‘etween Chinese and Ind:l.a.n tncycles is '.m t

R  actual - censtruc.tmn of the: chassis or Prame. While the Ch,rnese
s fﬂes:l.gn is. elosely based on Yicycle practice thé frame is nomal _
- - e a8 & purpose-bu;lt unit ror 8 three-wheeled veh1cle - Howe

. -




S whbeled

,rearywheels. Tho standnrd front for ‘arid handlebar steerlng is - _
iks conveﬁt:.onal poaltlou, and - -

" the riger 1s,centpally seated astrid '
_'1nca1porqt g # . dashboard, built’ around the drivihg position, and the_

" petrol tenk ig locsted in the right-hand side of thig ddshboard. -4 -,

- variety of different forms of ‘mear bodywork is available for the

~ sheft toja~dd enen‘m.al #mted .in the rigid rear axle. - The rear N o
a:d.e is ooated on sem-elhpt:c leaf spnngs. 'I!he second make of .y

R

many Indlan trlgycles are made by starting with an EXJStlng bloycie
frame, re ing part of the Tear of the frame and replacing it with

e specially fabr1oated structure. rr'h:Ls rear frame. is usually made |
of stee}l angle-section, welded or clamgoﬁ to the cycle frame though
1n parts of GuJarat a vooden structure 1s used.

'
1

" 5. 23 Anlmal dravn Vehlcles O

'”k number of dlfferent types of anlmal drawn.cart are found both in.

the rural arees and in the towns and cities of India. Peairs of~
bullocks are used to draw & _cart very similar to, but larger than
the' two-man -handesrt described earlier.. The two bullecks are .

- ha:nessed ‘one on either side of fhe centra1 .shaft so ‘that the shoulder

hump of the bullock presses against ‘the crosspar -on, the shaft.. Some
of thes e carts use truck wheels while others use traditional solld
wnEEIS of vooden congtruétion. It 95 worth noting that there’ are

in eﬁceos of 12 million bullock.carts in India.

‘Ca.llpl drewn wagons are popular in, certa*n areas; a 'Simple, wooden -

waﬁon runniing :on four car wheels ig used, the front,giig is pivotted
about! its centre and connected to tvwo shafts leading forward, with a -
gingle camel harnessed between these Shafts. In use the shafts skope
upwards et an gngle in excess of thlrty degr s, owing to the height -~
af the. camel._ _ o I -

¥

i,

;Finally horses are used to pull carts.w1th two large, 5poked, wooden
vheels -51m11ar in deﬁlgn to pony traps i _ . c) -

1

.J . : . S "_. v

5.2h Motoriseq VEh1cleS'

J*-
-

Slmple motorlsed vehicles play \ sign;fichnt role in the Indian Yrans=
port syst_m. A very common examp is the auto-rickshaw, a three-
ehicle based on the motor scooter It consists of-a

retained;; the engine is mounted .in
the engxpe. . There is. & ceb,

-auto-r1ckshass, EgcluQIng'paasenger bodywork whlch 1s the most -
popular end has-a bench seat wlde enough to ‘carry two people in

. xn:nfort ar ﬁhree atl a Squeeze, ‘ant open-truck body and a closed van' .
'vhody “The suto—rickshnw can also be used as the prime mover of an :

irtzculat?d vehlcle hanllng a. two—wheeled traller behlnd 1t. L

Therz ave’ two makes of: auto—rlckshauoin Indla, based.on tvo modols
Jof scooter. ' The major d;ffbrence betweeri the two dgs1gns is in the
,tr:nsuxss '

on system\usda.  The first is based oh the. Lambretta
ufsctured under’ licence by Automobzle Products of India
re is. takeh from the geurbax by meens of a propeller

7




, " lleence in Indla‘by Ba.]a.,] Autos Ltd. . The drive in this case is
L taken from the gearbox to a final driver and differential unit

ted directly behind the gearbox. Two horizontal half-shafis:
{f:‘ge laterally from this unit, and pass throtigh tralllng wi shbones
which pivot about the axis of the half-shaf"ts ., Fach traxllnp .
‘wishbone carries a rear wheel and the drive is taken from each half- -

* shaft to its,wheel by means of a chain, drive running insige ‘the g
wishbgne (F:Lg 23 shows this vehicle and the wishbone can be seen 1in ‘r
the p1cture) This’ design results in an mdependent Tear suspen- ;_lb“

L}

T -siof system which utilises torficn bars as £he springing medium.
g i These auto-rickshaws. are uséd both for passenger transport, ' \
_ , ' operatlng on the same basis &s taxis but at sbout half the price,
® end for x.he local trensport and delivery of’ goods They are
o 7 ectnomical to.run, and sell for approximately £600 complete with .
/' pa.ssenger bodyvork. _ The:,r major drawback seems to be that the o ’ T4
wheed! size -is rather small -for Indla.n roads, which are often quite” '
' rOu,gh even in the towns. ' As & result the riders of these vehicles
have to dadge ‘around the more substantial potheles.

e

.o El Del!n there is a.nother deslg:n bu11t on the seme principle as the
L -;@_ " auto-rickshaw, but using an old Harley-Devidsop V-twin engmed
e . _mbtor-cycle as the basis, These vehicles can carry up to 81X .
 people ‘but. apparently- they are no longer built and will eventually
i be phased‘ out of ‘use. k : o _

+ A larger three-wheeled “veh:.cle, mﬂable with elther van, flat-deck o
or-passenger bodywork is the Hanseat Tempo. Th:s has a single, - .
driven front wheel with the water—c.ooled engine mounted sbove the '

- _ vheel ‘and driving it by means of & chain, the whole agsembly tu:mmg .

RS as & unit when the vehicle i$ steered (Fig 2b}. - The vehicle is O \
very long in: 'reg.a.tlcm to the track of 11:.5 rear wheels ‘Whlch are ' -
mdependen’oly suspeuded usmg swing extes. " The vehicle iss onglna'.lly

of German design and is built under licence in India. . A
' " o C * ' : . . - s
6 Ccncluslons S L : BT .

e P : e . ) . 1
. There is a vmety of different. types of simple veh1cle e.lrea.dy in '
. use in Asian- coyntries, which heve Peen-developed or adapted in

va.rymg degrees to meet: ‘16cal- requitements. There is mth detall
matmnun the" design’ of these vehicles, both from one pa.rt of' a
countr;g, to another and rrcnn one ccmntry to anot’-her

- . ) | K ! R

3

L 'Ihea're age . other developmg countries, notebly in Africe, still -
Lo T totelly reliant oo imported vehicles uha.ch are often inappropriste
R ‘to: their needs. - ‘Papua Nev Guines; which is in this situation, has
T . “only pov beguh tc come to terhs with this provlem and to define the .
types oi‘ veh:.cle vhich meet :,ta requlrements.

Pedul-dnven v‘ehlclea e fnost ei’f;clent peans of utlllsmg human -#”

cular, energy ‘have. mpoi-tgnt role-to play in the transport oL
sysfem of developing cmmtnes._ Existing pedal-driven velicles _ . ' .
ai-e still ‘b:.cycle*-denved, ‘that is to say that .inhovatién has been Lo
restncted £5 . the- dqtuled improvement of enst:ng den,pna, rather ™
than to the demlo;mant of nmdamentally new forms of pedal-dr:.ven

__"_‘g o ‘-). .‘%




components are used in . the conistruction. of hand-drawn and animal- .°

" 8o commonly .used

Tt Fa o .
Y _ ; E . _ B ¢

transPOft.}-;Similarly3 simple motorised vehicles-grg_étill Gery
closely related to the motor-cycles and scooters. from whieh they
are derived. . . ’ ot _ IR ' ' "

' '.The_ use of pedal-di'i-ven end simple ‘motorised vehicllé*_f is still C
'+ lprgely restricted to the heavily-populated urban are®s which have i
. better reads than the surrounding rural districts. . 'While the

developpent of transport modes is a process that; to sdme extent S

‘at least, is 1likeély 1o spread outwards from the urban to,.the rural
areas, part of the rgason. for the restricted rural usage is the lack

 of pedal-driven and simple, motorised .wehieles- which can satisfac—

torily pe used.;bi;-pc'nor roads. This is perhaps.an ares where the
development of suiteble vehicleg is & pec ssery first étep, in-arder
tp generate or. to- de_mns_tr.ate & demand T w.|-'_1'.11e1:-. ' : . '

b ' .f ’ . Q“"“ . \E\.‘\" ‘ ' h
Handcorts and animal-drawn vehicles ere traditional forms of trans-
port ‘in Asien countries, end their design and develépment seems to

il

* be an indigenous process » though evolution is slow. However with

_ the pertiel -exception of China where total self-reliance hes been

‘both policy and necessity, the pedal-driven and motorised vehicles

. are imported designs with little or no adaption to meet local needs. "
Mhe fundaméntal design concepts Have not heen evolved in the develop—

-ing -comiries. - R _ o L SR

-In Chire, Indid and the Philii);la-ines,' eyele, mbtor-cycle_ and"autdu?ﬁnqbi'll_e

'y
L

drswn vehicles.' - This is mot a technique vhich is necessarily

t_ru"né-fe:ri'a'bl'q-to.'othex_-"COmtriés vhere- the 'source’ vehicles are not -

and hence the components are mor® difficult to
% S S
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