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’;’ -The report is not comprehensive.im

NV Introductlon,7j,'” . c. ) A @

Aﬁstrpct S o S T~T 71 v o
. The Fe$ort dlscusses 1ntermed1ate transport in Dapua New Gulnea Whe
"Philipprnes, Chlna aqd Iﬁﬁla, end descr;bes the 51mple vehacles,'~5ﬁ

human pOVEred anlmar~powered ‘and motorlsed whlch are gsed in: thosa

port nfof all develoang countrles, yet thelr use 1s largely
. tonflned to the” urban areas of A51a, and their des1gn is often based

S~ 3

@ N
o
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Thls report dlscusses the des1gn and use of 51mple Ve Acles 1n four ;
countr1es, Papua Yew Guinea, The Pn;llpplnes, Tﬁ’ Peoples Republlc

of Chirfa, and Indis.. It s based on 1nformat1on collected by the ‘_‘

aufhor - durlng B four year°stay (1072 78) in Papua New: Gulnea and
"~ on visits to the other three countfles between 1973 -and early 1976,
the sense thaf it does not clalm
to ;nclgdg a’ descrlptlon of 'al} vehlclee in use 1n everv part}of !
each ot the countr1es However it is a valxd rev1ew of 51mple »' -
transport in "thiose couq;rles and cont31ns deicrjptlve Lnformatlon
on & wide. nenge of vehlcles S S T

. SN I - —
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of develoﬁlng they represent di fferent polltlcal systems dlfferent ‘

stages of economic «and social development and dlfferent approaches
to- the problems of development . They._ range in populatlon gize from

between them they encompass a spectrum oﬁ_ggographlcal and meteoro—
loglcal condltlons.e T . - ; . R R
P L B
@here are four magor desorlptlve sectlons to he report one for "?
 -edth- coumtry Each-sectlon commences with' syme generél notes on
“intermediate ‘transport. in that country, followed by bfief descrip-

¥~ ltions of 91mple~veh1cles used there ‘Four -di fferent- categories
2 of vehlcles arei3§§cussed ﬁﬂ . T . EERTIES
e RS . ok . % e -
B : " .5 --f ’l).uumuu-drﬁwn vehigles -ewheelbarrows, handcarts ete,~w
- fidd pedelfdrlven_vehlcles;g' S E ;hf - .‘3 A
. lld)‘enimaled;ewn vehiclee; 2'l K ;v e "

It 1stc1ear that’ there -are rolesﬁuhlch can be played “and needs’

1 can‘be fulfilled in developlng countrles by slmple 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

. Fﬁrthemore there alreadyy exist proven snnple v hlcle deslgns whlch
o carry heevy

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

S

NG e T e

on meorted technology rather than on local requlreme‘ts.ﬂv , e»gr

ﬁr c0untr1es all qual;fy for the umbr@lla descrlptlcﬁ ll;ﬂ"'

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

oL - B . . - S - . L .
: ,iv),51mple»MOtbr1SedwyehlcleSJ B . ; -
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e T 2 Fapua ’“ew m.unea

L2 "'ra.nsportatlon in Papua New <ulr eal .
B e , . N ' J * o ..
: E,,apua New f‘nlnea 15 sltuate‘ggobetyéen fhe morth PO&%* ,of Aus‘tr.al:a:g
e and Ehe equa‘tor '"be country, w‘“ﬂiac“ has a popu‘ atlon of. abouté"*
B LA mlllon people is- made up of oné nall ©. of the main- island of * \ -

~~~~~

R “New Gulnea fthe other half,” Irlaﬂ’Jaya is a part of‘lndone51a) _;\*‘*:“

SRR S together with a‘?umber of smaller.islanfis.of which New Britain, f*lf“l :
S .S Néew Irela&i Bougamnlle 4nd Menus aref the most 1n1porta.nt.A “Mueh -

l‘?‘x;,__l. S -of the country is very mountalmpus,'th;ckly vegegyted and- sprlnkled s}

Bl g e ,'Vlth fest-flowing-s ams; However thlere are three large flat - .

;  1»@-' e plalns, ‘the Markh ,V&lley, the ueplkJPlaln and the Fly—Strlcklana “

| 'wl o A' i and Purarl flood—plaln Furthermore in the hlghlands reglon there

e . are a number of broad valleys and platelaus. Y Cta

e o b om T

SR , Apart 1“1‘01n & - few 1sol'ated, short- term La_nﬁlrrg;s, the country had no ’,
AR woe T ‘ contact w1th the outside world until- sthe mlddle of the+last century.
R I ' It then caeme under the colonial 1r’1f‘lue’1ce of both Germany (New C‘ulpea)' L
© v+, and-Great Britain (Papua). . Frap the end of the\first\world wap - . ¢ -
e until Septe;nberdQ'?S when it became 1nde:pendent he whgle of Pap'ua- T
o ) New« Gulnea was . aamlnlstered by Austrelle.. Comparég=-with many other .
e .0 L -colonial natlons the dnfluence of ‘the adxnlnlstermg authorlty has ;

) b 4 untll recent yee.rs been fairly llmltEd. - - Indeed it was ngt wn®il the -
st "early 1930's that out51ders first ventured into .the highldnds -region e -
s ' = : (Fig 1) whiech is the home bf nearly Half the indigenous population. o
€ I S Befgre the comng of outsiders: the only means of land transport was
st e . .;‘ on foot and: the only ‘aids to such tra.nspor’t were “hand-waven ‘begs, .- Tt

W ¢ and’ 'stout biml)oo carrylng—poles, supported on- the shoulders of. tWO
R ‘ hO ;;-,peop e, Ther‘g were .,no - dffaught anlmals in the country, ’ o -
R j“f —fmdeéeL a.pa.z:t fr thelg there are no large'native enimals, and tk //
BRI eel was unknown.. Because of the limited means- ﬂf\%ranspor!, and/ :
T th difficult nature of the terrain, the inlend people remained; ﬁo _i o ]
4 oA b rge.. extent, a series of small, 1sol$ted ‘mutually- dlstmstful '
© ., comm fties. :-The extent of this isolation is demens{ated oy the ’
I ex1stence in Papua New* Gulnee. of over- seven huffared separate . i
e la.nfruages _However along ‘the larger. ,r:wers end in the .coastals areas
«\ . wooden -cano s were w1dely used a.nd in Papua sa111ng,ca.noes of,

s

4

;7',/"" s ) . S P o . K {\- ’ R ’ . .
“Trensport, i's- today 8 maJon problem.ln Papua New Guinea. .. There are.
‘mo railways end the road system is still very limited (Fig 1). . The
, L two maaor c1t1eq, Port Moresby and Lae, are no «connected by ‘road.
7 % s+ . Theré are roads radiating ‘some distance from - e ‘major towns,.and
‘ ‘ minor roads. snd. fourrwheel- drlva,tracks ieading from these routes,
. , often to mission .stations or similar settlements. In certgin

R ) ' 'G instances, pairs- of adJacent coastal tewns ‘are connected by road.

' S . " However-the most 1mportant road is thét which runs from the New
T . Gulnea port of Lae to the inland hlghland provinces. ' Known as.the
oL T nghlaqdb~nghvay it is over 40O miles ‘long, unmetalled for most of
‘ 1ts length, and" climbs two. @ifficult mountain peasses- . Commercially Ly

it 15!Used to transport ‘importedrand @anufactured goods from the

”

Ty e . coast to the h:Lghla.nds, and te brlng agrlcultural produce from there
) ' : K ,.'r—‘d— ) '-
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i down to the csoast "much pf it for export It has also faéllltateo :
IR fs»’- the. mgrat1on of hlghla.nd people to the coastal towns 1r‘ seach of
v . o vork T At present, the only methods of reachlng the ﬁany places )

o - remte, from a road. or; 8" major riger are.to valk, perhaps fdr several
\da:ys, or to flv in hy l;ght alrcraft, of‘ten‘ to- an alrstrlp tuilt by L
" the TLocal people ynder missiof ‘guidance.. The great meEjority of . - o Y s
e SRy Papua New Gulneans/éﬁ?‘subsmtence f‘armers ‘and -foy many of them the T
&2 5’“ T rospécts of entering the cash econgmy - are l!mlted-‘“' he lack of e
I f “suitable mea.ns of petting- thEl\I" .pr u’te o,to msﬁ(et ople lnnng L
R R ) “amthlnig&edioadlng dlsta.nce of the nghlands FlphWay carry thedr = o I
ATy - produce ,t6 the main road and then accompa.ny it ‘'on a large . trucK L
o T "‘to the, r'arlfet {n‘% Lee-. Some. of them <l¥ve soO fsr from Lae that - “the
T ‘, money: thesf earn . for thelr produce there does mot cover the cost. of‘
T tra.nsport Fowever such’ ﬁ visit to Tae'is vefrv mich a socual ' ,
S0 S occe.s:Lon" and the sale of pfbduce in the mark et does contrlnulu:e to tne e

COSt Of the trl‘p ) » o \v\\\.»\,li\ MN: ' . % ‘ I . a : ¢‘

o

\‘\-\ % r . N

L4

\'There are & number of problems vhlch hlnder the develma more
. exten51ve conve.n'tlonal road system . -Much of the -country, is wery: TR
O mountainous. ‘which ma.kes it"difficult to find & sultat;e/route for'a .
Wt =~ rogd, and makes- the" roed very expenslve -fo bulld once -] route has
" -~ .. beer chosen. The nature of the terrain and. the heavy . ralnfa.ll

coom! S combine to produce a m;ﬁtltude of. streams whlch ‘can turn. overnlght X
e w7 into raglng torrents. These must. elther be brldged at’ great gost, "

e, .. ~OT thezroad ‘becomes 1m'passa.ble ev‘ery time.! jh'ere 5.5 .8 substantial’ fall

C "-_ 7ot raln...,. In- addltlon-; landslides are common in wet weather ‘due to -
L e e the‘unstable natu:re of much of the'soil. %" % follovlng specific =+, ..
Lo L , examle“ 1’llust1:ates the difficulties faced.. The. Pubwl}c Works_ Depart-

LT * ment. has beef ‘trying for more -then. ‘ten ~yenrs to huild &" four—wheel— '
o drlve access road from the nghlands nghway to a* settlement calZLed

- . a about twelve np les distant, a route which involves.. cr0551ﬁg a.

S . steep rgpd(re. o Des ite the expendlture of & great - dégl—“of money: tﬁp{

e P roadtif still not - omplete, substantlsl portlons of the’ sectlon .

- ‘ o that has been built slip‘away each year duﬁ‘lng the 'heavy ralns '

Desplte all these problems the road system‘as belng sldwly- deve} ped

a.lbelt gt great ~eost.  For mosttPepue New Gulrfea.ns, walklng remalns ,'

- the b551c -means of transport :and ds a result, while there 1s only a :

lxmt‘ed road system there exlsts an extens:.ve network of. many
thousmid:s of mles .of na.r ow Valklng tracks coverlng the whole of

the country VO .

‘e

Altﬂougi the roa.d 'system 15mst;|.ll felrly llmlted there are- a.lready
'tvo, mg,]or problems assoclate‘gl ‘with: the vehicles used in Papue New - :
, The: £ rst is, the mapproprla.teness -of many- of the vehlcles
‘to'/ the ‘requ:Lrements of the’ country. * . The mrported cars. q,nd trucks - .
ezﬁ‘bo&y many featyres, ih terms of performance, styling- and equlpmex;{t
v«vhzch Ejre surplus -to the needs” ‘of g relatlvely poor, developmg A
v co\mtry .Such vehlcles are extremely e:rpens1ve to puzﬂhase\e.nd to
| T o7 rum, a.ndﬂ:helr ma.lntena.nce requlrements are often ‘beyond the skills
o e .. available,: in Pa.pua New Guinea. ' “The -second problem i5 the dlvers1ty
‘ o - " ef ve-hlcles in-useé; between: 1969 a#d 1974~ 436 different mekes ‘and
S e S ty‘pes -of ce.r_ and . truck werg ismipported. Thls has led to severe

B shortages of spare pe.rts, and%s exposed the 1ack of sultable




R vehlch; malntenance ski 115 In 1‘}5711 CY fomm1951on of‘ I‘nqulry was
s i appointed by’ ‘the Government to look 1nto~these ‘problems. » In its
%jsgort (Ref. ’1) the Commsc.lan has madé a number of: mterestlnp A
K ‘Ter‘mmmende.‘tlbns. sone’ o.f w’hl-ch are summamsed below -

B . . ;e
P

W,

)L L

/\ . ;‘ ': E ,._": : - -
s et S should be 1mported a.na i t : SO
1y & private caer shou‘_Ld be’ bh,ased out ,éompletely, aS_]l‘tr is.. . s
S 1na.pproprlate to the needs eef Papua New Gunfea, oo LT e
-.'“i ] \ : < e ;g o
ii) the use of blcycles Vand pedal drlven cargo/veh¥ ot
be _encouraged,. and cansiggration- sh‘ould be g

10ce.l ma.nufacture/a}\éembl of bicyel

111) a b1cyc]§ pa‘tvh sysi;epuL should be b; ) .
g “a ""‘?~F40re sby for evaluation.- purposes, and 1f sugce
A syatems should be Jntroduced in the otheg' &Jor town's ; ;

T "

'llv) ‘rhe use of sunpler motor vehlcleq qhould bhe 1nvest1pated,
1nclud1ng motor—cycle ba.sed vehicles a.nd the 'Asien’ utlllty
'L'-"_“ > vehlcles present]y 1n use in the PhlllD‘p]rfeS (see secti%n

32)4) - x . »_v’. 'D. , L - c L

Jv) a deta.lled stu,dWef the fea$1blllty of uslfng‘ele-trlpally
pfpwered vehicles should’ ‘be made-{BNG_ has vest potentlal
& of hydfro—electmc po&er. N Two maJor schemes:,

‘.'.:a,lret- ready in operation: and a third, much bigger gﬁ?};«e S 3 L
A _;\;'is' esently the! subJect of a detalled anestlgatlon BT
R v1) the ,p0551b111ty of _using eerlal repeway systems in the ﬁ N
o more mountalnous areas .should be 1nvest1gated o *’/" - ‘

. ® ;?/u, ) . .{‘ o \. - . ‘. ) L.
2 Simple"Vehiéles”in Papua N’é‘w ‘Guines® L ool
2,01 Human—dra.wn Vehrcles , . Lo ’ SR .

v

fE’sent ha.ndcarts end vt eelbarrows are not used in 1f’_e.pua. New )
.a, yet they would seem to have. great potentlal The p.eop}e 'xx._ o
11v1hg in- or neur the towns often walk several miles carrying heavy .
_ lbads “par exa.mple going t& ,‘a.na from the market or. collectlng flre— L
kN VOOd.{ Such 1oa.ds are. usually carried by the womén. ~.In nany of
these mtmt1ms ‘the roads“ e.nd the tracks are. Well ~suited to -the - -
use of two~wheeled_,handcms e.nd “their- 1ntroductlon would 11terally L
ease the women's burden. - /Similarly= t,t;ere are many rurel &areas’ of s
the coun‘tﬁry where Chmese sty,le vheelbarrows could be .used, on- e ‘
enstlng ‘hracks._ These would 1ncre&se‘ the effectrve dlsta.nces -
whlch loads cou;Ld be cerrled and hence would: gives mpre people access ciE
to the ‘road éystem.» Such wﬁee-lbarrows cbuld also be of beneflt in -

the everyday ai e of" the village; they could be used %0 carry wa.ter .
) or to transport tems from the nlla.ge to the‘flelds a.nd‘baek agam

g
a
v
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?‘f;i";".1-"621’u}-—dri'vénf %_/ehjol'en S e T
Ihcy;lena.re uqedf in; f‘alrlv 11m1ted number 1ndeed 1n recén+ Wwe
1rrrporta of bicyctes hnve astually, declmeﬁ (I‘lp 2). However the: "N WL
" potential-of the bicycle in- Papua Mew Guinea has - now- “héen appre ra& Pt
1ts use "15 b 1ng encour ed in 8 ‘number of wa,ys ' a.nd the _'Lo-:al L ‘_ ‘
"assembly of cles 1is ‘g, Treal pegsibility in the not too- dlst&n o
future.’. Unfortumisely, meny of the bicyEles imported in thé pést|
1" have been ‘cheap modéls of.very poor. quality..s Meny of- them have | . - .«
weldea»rathe > han dugged and brazed frames, bra.klng only ‘on the }ear
"wheel, narrow-section: tyres and llght—ﬁuty ‘wheél rimsi. Such’ blc', ‘cles
are demformrt dlstance and lelsure use on smooth roads

_"'a developlng country As . i3 result in apua New Gmnea they have, .
- proved"lmrellable and: rave only a hortr uorklngr 11fe A more . ‘?f« ;
-5 Bppropriate »tyI)e of bn cycIe is thatgmanufactured in Indla and: Chi. ;
,'mth sturdy franme ’ constructlon, wide- sectnon tyres a.nd« ‘heavy duty?rlmsv‘
", and rod- actunted bra.k«es bn both whedq At preeent pedal trlcycles
: are . noﬁ u.,ed -t again they are ow the subJect oi‘ some :mterest
m,;I‘lrsf steps have beer} takeh towards the hanufacture ~of blcycle

, Fig: 3) ‘but  their ‘use is l;mted to some. e)rtent by -the

- msultablhty""offmany of the b1cyc1¢;5' :

 ”5-'2 23 Anlma.l d;’na.'v?u Vehlcles , : ~ / e **3 L

e Sl *

'.There are no draﬁ'ght a.nlmals 1nd:Lg;enous to Pap 41. New Gulnea and . )
’..,a.ttempts to 11':.roduce donkeys and buffa.i‘oés haye been iar-gely unsile-
“".---'cessful ~.TMe. ma.;Ln reason f‘ these faﬂLures/has been that -the. people v
_1lsck any expenence 1n Peeding, . tra.lnmg\ and wcaring for a.nlma.ls, and
“have - ‘paid no attention to their llvestock 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‘ agrlcult al-r
xperts.- Smée it 1s a, dlfﬁcult skill- whlch is not a.cqulred ea.s11y
?the ‘scope. for the development oi‘ a.nufal poW*ered tra.nsport in the '
1nnned1a.te fu.ture 1s l-zmlted @

'
. ; - t

> onf "nded that - One partlcular model of small otor-cycle, -
,Tra.ll shOuld. ‘be 1mported duty-f‘reé to enc0urage 1ts ‘use. S

”18 thought to\be preferable to’ 8 two—stroke as’. rega.rds ma.lntenance ' Vo

S fa.nd tu:ii'xig, and the tra.némsf lon 1noorporates h;g;h ‘and 1ow ge‘ar— R R

ranges which faclhtates .use_of the motor-cycle in steep; rough® . . %

" ,;cmd.ltlons.k This- model 1“5 a.l‘i-eédy used by government - patrol folcers

- ‘because ‘it 'w:;.ll ‘operate sat:.sfactorlly on many of the exlstlng walking :
'tracks and there’i’ore a.l]:ows access to places whlch ca.nnot be reached

B z.by other motor1sed vehlcles. '-’_ we e R




) \ P W e . P . ,« é e
;rdrl e‘ _vehlcleef are extenmvely\used for reasons whlch o i, i

frogn ea,ri‘ler comments’ a‘f{nout the road system TR A=
been almo& exc usyvelv\];,a.nd Wovers a;n? Tont

_erfgine. and &’ {‘uel c; ump,tion <)
vehrcle ‘called the: Sh ki Fx‘ute (Fur h)‘"heq
This is a. vehlcle wit} open Jeep—sty]e bodywo k, _co,ps1ﬂe‘rab

ut Lislnp the same. size *of wheel and hence hav1ng

" than. 1 the‘La.nd Rover, ,
‘excellent! p"round clerr,r_ ce . ; *-It has . 8 ﬁim ce wo—s‘tro}ie énglne, ‘and .

four—wheel—drlve mth a" chﬂmcé of hi ph or.low .ﬁatm._i It 11gh1; seoo T
.economical to run and get to places whlch larger fomel drive . = 7

S veh;c‘les cannot reachhei\though its: carrylng- cagac1ty is Eilted R

ik
1
L
i
\

y’f{ne other vehicle. of intenest is known as & PO . (passenge motor -
. xvehlcle) and an exa.urple 1s}(shown 1n Fig 5. Thl\s is: usually,ﬁ Toyota e :
...,lLand Qrulser, & pick-up,. ot & flat- deck truck with: s,wrple -woodeén 'f,'°" v I
seafs mounted on the back.. \ Often a village group ‘or clan will~ club :
1together to buy . such a vehlcle, though many are’ owned by prlvatxe,; i A
. operators. _ PsM. V 8 are. allowed to-pick up- fare paylng pa.ssengers - s
s jgn the road and are the basic form of, publlc fransport avallable to!
' 1the Tocal popule.tlon o - L . ar .
S 1A ma.,]or- ro‘nlem wlth all motorlsed veh1 cles in- the country is* la.ck of
e malntena.ﬁce skr:‘E‘cs i Ma‘,ny' Papua New- Gulnea.ns have ta.ken a ledp along
1the sce.»le of. technologlcal compleeanty dlrect from the dlgglng—stlcle .
oL Lt,o the internal- combustlon engine.  Therefore-it is harfly - surpns}ng ’a
o that not ‘only: do. they not. know _how to malntalrr their” vehlc.les, but o
D e ithey do-not- a.ppreclate tﬁeﬁﬁmortance of preventlve maintenance. ¢
- pne grea‘b’-nbeneﬁt whlch could accrué i‘rom w1desprea.}i blcycle usage s~

ot

"’ Mo'uld e a pradue.l development of malntena.nce sklll‘s.' .7 \
(R ‘e B The Phlllppmes ' f S T e S
‘ B T Introductlon SRR St ’ "“_ ‘_ R R '

The Phlllpplnes is, a lar@, dlverse counzti‘y made up of over 7/000 R

{8lands, and its state of- development ranges from _the en ronmenta”‘

: ndlsa.strous hlgh—rlse congestlon of. Menlla. City- +£06 the prx tl;_e. |
e s:.mphcnty of the Tasada.y tribe of. southerg Mlnda.nao, a sma.ll* groupr

.3 of kentle, cave-dwelllng fodd—ga.therers whese flrst contact with the - -
‘outside ‘world cefte as recently as 1971 (Ret.2). " The descrlptlbnS\L‘ T
_ . which- fallow cover the 51mp1e vehlcles sed on the western side of Ly
7% -+ 7 iluzon, the largest island in the. archlpelago and the Qhome of the
S e monty of the Fll‘iplno populatlon. .. Thig- aresa 1ncﬁudes ‘Manila: Clty'f
R altself .together vith -the~ large’ agncultm:al plain surroundlng the . ~
e Tt ,zclty gnd the- mmmte.mous region -of northern “Luzon, whose me:m pepula—.
Do = }tlon centre is Baguio. - While the’ Centré of Manila is hea\qr with
. v.expen31ve, 1mported motor cars it is clear that these are within the
R ‘means. of -only -& small- minority’ of the populatlon.-‘ One does not have .
' X rto travel very'’ ‘far from the tourlst section of Menila to come upon: '
',”}squatter settlements cons1st1ng of homes constructed from dlsce.rded
~" - "'vaste' materials, though-it is worth not,ing that.s’ forest of S e
telenslon &era.ls smouts from the- roofs of these homes SR T
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xTwo categorles of 51mple vehicles are 1n common use in the areas ~F‘,~/‘
‘v151ted ‘namely animal- drgwn and. motorlsed vehicles. . The uge of .+~
I o :\4 , ' anlmal—drawn vehlcles stems from”the w1despread ownersh;p of v»‘,i‘ *
E T BEY buffaloes (Rnown ‘locally as’ carsbaocs: ) whlch are used to work the®"- .
A o ‘.‘ flelds to darry ‘the farmer'to and frqm his land and. to haul the- o
el . ~ “wfarm produce to market, elther on a two—wheeled cart or a skid-. °, .
i' S mounted sled The use of motorjsed vehicles was: greatly Stlmuldted»wc
;g’&eg o : by the . vast: sﬁbck ‘of war materlaﬁ Teft hehind by .the American fbrces ,
...« &t -the end of thé second world war. mhenutlllsatlon of this equip-» 7
' ;ffvw‘jlrﬁ,menthtogether wlth "the large nunber of older vehicles ,still to Te

e .. seen ‘on the roads testlfy tosthe high level of mechanlcal skill and a e,
S J&ﬁgenulty‘of the ‘Filipinps. =~ The w1despread avallabllltv of* sucH - BRI 1
,skllls has been an 1mportant factor in the successful 1ntroddctlon B
into the Phlllpplnes, ovér the past few years, of-a number of "Asian’ . »

aéw”.»,r §¢¥ S ut111ty vehdgles prodhced by the world s maJor car manufacturers .

S -

e g T _',,.” - - o
[ - . ;
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3 2 qlmple Vehwcles in the Phlllpplnes

R W~ Human—drewn Vehicles ST e e e
<y ) . 5 ) . N . .

| /</;//M'7, Hendcéarts .end wheelbarrows do not appear to be widely used in Luzon
o T APT T 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 .
s “' and, are probably better thought of as’ 1ndustr1al materlal—handllng
N ~—dey1ces rathef -than as. vehlcles The two-wheéeled push-along carts
© . 1 T uged by ;ce—cream,vendors in Manila City atre of some, interest on :
UL 7 . account of theilr wheéel construction (Fig 6). :Each wheel consists Y
| I of=a tubular steel hub and a simple steel rimyjoined together by elght' - ?#

| oo radial spokes .made of steel rod and welded in place. A solid rubber -
— R tyre is mounted ontd the rim. ~ This forms = spoked wheel whlch vhile
A 'At 1€ss efficient than a conventlonal bicycle wheel, is much easier to

B ' ’ manufacture. -

Lo "3.”2 Pedal—driven“Vehicles‘ﬂ“ o e _ ' ’}%'
fﬁ: ' . -+ The Phlllpplnes is not a bicycle- orlentated country in the wey that :‘
R Chlna and India are. While bicycles are manufactured locally tﬁey '

g e . 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 H

' QT countrles ‘This is rather surprlslng because ch of Luzon is flat 4

S “and 1deally ted to cycling, and although t ‘average standard of - - .

.~ living: appears-higher then in some other Asian countries, there must  « ..
pe many F111p1nos who cennct afford. motorméed transport. . Thé tredi- 1
taonal Flllplao blcycle is very sturdlly constructed, though there is - (

. R now an 1ncreaSang market for llghtveléht sports blcycles.‘ “ o -
b , Two di fferent Type: types of pedal tricycle were observed, though neither - e
appears in large nurmbers and both_are used malnly for thé transport : :
" of cargo rather than people. The first Yype is based on the
conflguratlon used for the traditjonal English ice-cream vendor's
tricycle. This - consists of a standard biecycle frame with-the head-~
tybe re-positioned vertically and the front fork and wheel replaced

R
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‘ by a-fore- earrlage rhade .up K. two ﬁheels rnou#\ted one -on elther 51d‘,
. of & carge HOX. rT’he whole o his" fqre- ca.rrrzsgge pivots about the?
“head- ~tubé. axls for. steering.purpdses (Flg ' shows .an Indlan tr

’. of 31m:tler conflgurhﬁlon) ‘I‘hg second tvpe of‘ tr}mcycle Ts made u’pwzs
of e sldecar of. tmbular steel "gonstruction: gltﬁed with 'a hicycle .
wheel a.nd mounted onto the 51de ~of & s a?.da;rd bicycle ’I‘hls Treh,n.cle i
‘is oi‘ten used fo?r carryin‘p a’ gas or«ke osene.‘ stove and otherkemmpment S

used for the vehdlng of cooked. f‘ood on th \streets L o *
r . - . .
s - \ . -

3 3 Ana—me&:@::awn Veth’les . w 1‘ A )
. . \\h R F - : :

These _are’ very com!)non awey fr m the citimes’ the nost popular anlma“s ’
bemg ‘the bui‘falo a.nd¢ the ho se - Farmers often ride baremck on )
f‘leldo, \a.nd the ‘buffaloes are gplso = . . =+
of *traditional. design with 50114 o
ﬂen wheels, wh,lle othere use' ruck or car Wheels. Buffaloes are' -
SO used to pull sleds which 511Mr the ground ‘on skids. Forses R
are‘us%d mainly for passenger trensporty *OILG‘/'HOI‘SG pulling a two- " -

- wheeled. tra.p Witk wooden spoked vheels. ‘*Occasionally bullock carts,; .
gros‘sly Werloade w1th cane fyrniture or some similar-cargo, are to - -
be s .wending, tnelr unconcer%d way through: the rush-hour traffic ]

of central !ﬂenlla . ' T . S :

2,
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. 'mere 15 A var ety of sunple motorlsed vehieles ¢ 1n use In the'f
15h111pp1nes,.a.nd ceny Ldera‘ale evidence of locﬁl 1nnovdt10n in’ de51gn
The mgst bhsm of Yflese is a blcycle and sidecar with a 50cd two- .
stroke engme mougfed in the cycle frame (Flg W) This drives the *
T rear ‘wheel througl &n additionsal chain drive, the’ original pedal chain
dnve being retained so that the rider can a.ug:nent the power of the
".engine vwhen Mnecessary. 'I(hls vehicle is used both in the less a.ffluent
parts -of Manlla and in the flat pldin surroundlnp the c1ty It i's
used;: to can'y *fa.re—paymp passengers the s;de*ar bemg wlde eacugh
to. hold ‘one person in comfort, but eltemntivel.y goods céan-be carried
: 1n the same space. éMotor-cycle and sidecar comblna.tidns are very
-common anl are used in the same way and in- the same area.s as the

“vehicle described above. - They norma.lly used a loca.lly a.ssembled B ’

' Hopda, Ya.maha or Suzqkl motorcyele of 90cc. or 100cc. R

’ ’_\' _""' . ."" - '_";_1' L ) - i
The most dl-stmctlve F111p1no means of tra.nspoz—t s the Jeepney Lo

. (Fig'8). " Vnen the American arped fcgges departed =t the end of the -

R wa.r they 1eft bepmd a la.rge quantlty of equlpment, incBuding meny . -
U Jeeps. . "In ‘the difficult- pez;;od following the war a number of these
o ‘ Jeeps were converted by 1oca1 mechanics to pronde?a basic.méans of -’

g o~ L o motorised transport ‘The converslon mvolved extendlng the wheelbase S
Lo - ~of the Jeep to-increase 1ts ca.n'y:l\ng capeclty* ‘fitting seats onto the

lengthened ‘rear plet'rom, a.nd constructing a canopy over the top to,
: / pronde weather protection:, From thesge onglns ‘the manufacture of .
"t . i Jeepnéys has-developed into.an importeant local 1ndustry and they are B
o - : nov. the most familiar sight on the roads of the Ph111pp1nes. As

A onglna.l supplies of parts have been exhausted, so more and more
‘ components ha.ve been ma.nufactured locally (Ref 3) “New .d)eeppeys are

»-
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d dgines Aincluding a four-
‘ cy‘lnder diesel andfaJuly-Pv11pﬂe? Mrt‘ﬁ‘ﬂmﬁae.ses—'.m'w petrol engine.

Considerable amounts f*tlme end money are spent on the decoration

of the Jeepnevs mhev are brightly palnted heav1ly chromed, and R
_ carry as rany,£071shed ornaments &s the owner cdn afford. A small - ) ;
- “ numbér of 1eenneys are now exportéd to- Australla and Amerlca where S
. {hey have movelty value. In Manila City,- jeepneys are used mainly A
for passenger Transporf operating on set routes rather: like = mini- ‘ T

bus system, and form a cheap and hﬂtal part of.the public transport = . .l
service. Away from the city they are used . for the transport of bhoth ‘ -
goods and passengers, and often-tow a two- vhegled trailer to give.
extra loed-— csrrylng capacity. They are also used extensively in the’
hlll reglons, though standard wheelbase Jeeps ‘areé also popular there

R B A recent introduction to The Phlllpplnes are the so- called 'Asian

‘ h“ ' utility vehicles'.  A. number of the major intermational métor

' Co ’ manufacturers are now Droduc1ng'machwnes of thlv type including
the Ford Fiera (illustrated in’ Fig oY, 'the G.M. Harabag y;the Chrysler”

e Clmarron and the VU Trakbayan All use maJor assemblles including ‘ ;
‘engine, gearbox end rear axle, taken from the manufacturers exlstlng

_ _ranges, built into a simple, sturdy light-truck chaessis w1th a beam

e -~ front mxle. A cab made up of flat penels which cin be produced

H ~ ' “without using expensive tooling is,edded, and & number, of rear hodywork

sty}es are available, including flats ~deck, closed-van, and pas ssenger- _

A . ~carrying varieties. The intention is that these vehicles should be

Fj. N o ‘cheap to produce with significant local manufacturlng“contenm /ﬂﬁrable, |

L econom] cAl o un, and simple to maintain. They are appéfring in

- : ’ +- increasing numbers on the roads-of %he'Phlllpplnes %/

ﬁ ' and carro earrylnp forms. = ~

ki

L. The People‘s Bepubllc of China
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h.T Introduction T - A e
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i L . ~~._ . The "hlnese wav of life is very much orientated towvards the Juse of S
g . gimple veh;ﬁles Self-reliance,-and the utilisation of 1ab0ur intensive . 1
' R 1045 1s encouraged and this has ied to. the extenswve use of E e
.evpowered, animal-powered and/51mple, OtQTlsed vehicles. In N

//(// ' additlon it-has generated a hlgh degreevof 1nnovat10n 1n the de51gn Jf,”
< of simple. vehicles at the loéal level - The two most common 51ghts, v :
ftne\raads of China are blcycles and handcsrts . The. prlvate owger— T u'h

ship of motor cars is 1llegal and the blcycle is the basic means of
persopal transport for most Chinese. A blcyele, locally produced o
: sells for about £35 as compared ‘to a normal monthly wsge for a single - '_,ﬁy

. . .person of about £11, and therefore, though an expen51ve item, is wlthln , :
‘the pureh331ng»capab111ty ‘of most people The- extent to which ﬁhe S ,‘\gq
- transport system is-bicycle- orlentated 1s. demonstrated by the existence. i
+ . of blzgtle parks in the towns and cities wvhere, for a nominal fee of =~ .. .-
L ~ 0.5p les can be parked under the watchful eye of an attendant. , i
AlT. blcycles in Chins-are regls%ered and carry a8 small identification = ..o
plate on the rear mudguard S L ‘/35@,- d g

b

D

" Handcarts andﬁvheelbarrows-are the most common means of transporting
) ' » . - '
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poods ove@érlv short dlstances, both m urha.n and rural aresas, &and - 1
in eddition are widely used tH- moving purposes in major econ- '
: . struct1on pro,]ects such as 1rr1gat10n schemes ahd dams. Apart from
© ' nendcarts and bicycles, China also manufactures larre numhers of two-
C sheeled tractors and light trudks. = Manufactire of these vehiclés is.
- e : de—centrpllsed, with a number, of small f‘actaf'é‘ss in. dlffenent parts

E of the co\mtr}' all produclng the sameTasm desxgn of vehlcle
&

- There has been cons:Lderable\development of the Chlnese road system a _
" . since: liberation, ‘and the country now. has & good -netwerk of seeled e
‘ nﬁun roads. y of the minaxr roads and tracks in the rural areas e
‘are narrov and: unse&led ‘but are qulte satlsfactory for the types of
. vehicle y‘nlch tz:a.vel on them. . _ ]

L, 2’Slmp1e Vehlcles in Chlna

thxawn Vehlcies~ o . o . C R
. .. . . ) . . » =

.

S - , In arees where there are reasonably smooth road surfaces, two wheeled :
w e . handcarts are used. One very common type of cart’ is of .wooden
S " construction, with two main lonmtuchnaL mem’bers,supportlnp crosg-
PO ' pieces to,form the load §wlatform. © Twg shafts lead forward from the L=
" o« wy load platform. and ‘the’ cant isg normally pulledrby a single: person '
L ' vorking between ‘these shafts. . This wooden assembly. 51mply sits on. . .
» . top of the a.xle whlch is made’ from steel ‘bar a.nd carries a wheel at . ’
-..- -each end: The axle is located by means- of semi<circular recesses cut

R § ¢ ,tti, mderSIﬁe\of the two main wooden longltudlnal members (Fig, 10)..

" Some mes. a leather strap is, added to ensure that ‘the platform does -

\ not” 1ift off the exle, * A variety of different’vheel designs are used
\Zth {hese ca.rts, J cycle .or motor—cycle tens:.on—spoked wheels, steel L

oked wheels -of welded .gonstmc ion,; or %ooden spoked. wheels w1th P o
solié rubber tyres.. ‘'Thi$ handcart de:ngn, where the.piftform can .
easlly be removed from the axle,  facilitates the s‘tacklng of two or I
. -, three ‘carts on top of.one . anothe’r when: they a.re emtpy ; ellowing some . .-
.7 oof the carters ‘to take a, well-Satrned rest leferent bodles can-be .
"ﬁtte@ onto, the basic plé.tfem, such- as a meta.l drum- for carrying . T
‘ h.qmds, and_a, ‘woyen bhasketwork colla;r for holding loads in place on
heplatf»orm (an emle of thls can be: seenin the backgromd of .
~ _Fig 16).7- These handcu'ts are. used to carry: ‘prodigious loeds and;
: shonld’ the load prove* too great for one _marry leather stmps can be-
attached&.toethe cart -s0 that: a.ddltmnal men’ can assist in the haullng
':"cpera.tlon " In some. ateas the—sa.me t.yje of cart is harnessed to a. ..
T donkey s attached to 8 front—whee,l—-dn\re monocycle {see Sectlon L. 22 VA
<, ¢ _“=nd-Fig 16), or tied to the‘back of..g bicycle. If the wind is b;,cmng
TUete i they approprla}.e -directidn then erude salls -are h01ste¢omthe carts
T (to 38815t“" thelr pa.ssage. ST ,

i‘e the roads are réu@x or narro‘w or where wedking '\“n.?y.»",
hannel ef connmmlcatlon,. then wheel‘barrows crf the ' 1

the ca.rso lﬂ,atform g0 that the lugest part. of the load is
the - : (‘I'he operator pushes the vhee]’.’barrow e.long . S
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1eather strap,tled to eneh shaft and passing over the“%hou}der o?

. 5 » the’ operatorfenqures fhnt Mis porflon of the lomd 1s cupported. on . o ' )
T 1'h1=/2hou]nerq rathef than by his nrwﬂ."‘FonTempOran wheelbharrows| : )
0, A - uounllv mnnufacfurnﬁ by, commune fncfoale" have frames .constructed " ’
//f’x from glther wood or steel nnd use Basiiy-obpaineble spoked-wheels ;" )
7 . ~of-ghout T0O0mm diameter.: (For further 1nformaf10n on Chinese ’
o handcarts and wheelbarrowq see Ref. h) L L7 .
N ] . . L
S h 22 Pedal driven Vehlcles ﬁ“ - - . - o

"The popularity‘of blcyCLes in_ Chlna has already been noted. ' They
deere lccally manufactured and. are mostly of very sturdy constructlon,
& TEaturlng heavy-dutv f forks and rirs, wide-section tyres and.,
,55’7 rod-sactivated brakes, bdfh;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 - . ¢
v,of the rear wheel to glve ‘spme load carrying capacity, and in rural \

[{ ,,;-3 ; o areasﬁi:9%§ not uncommon to see blcycles carrying volumljgus cergoes

e L of firewpdd mounted over the rear wheel. ’ P

. In Hﬁdltlon to blcycles, trlcycles are alqo common»ln the urban -areas,
S O and are used for bofh- goods and passenger trangpdrt, 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
\§manrI'V have one steered front wheel and two rear wheels. However
_within this category there are & numbe of 1mportant variations in
e de51gn A1 trlcycles of th s type c§p31st in pr1nc1ple of the front 5
half of & blcycle with the- rear frame ‘extended #nd widened to. carry
the rear axle &nd 1tskino/wheels Thedload—carrylng platform is
‘ mounted onto thls framEf“> TIn ‘most cases the front forks are strength— €
‘ened Ry the add1t1cn of two small‘dlameter tubes running from thm«fork—”
“gnds up. to theihandlebars While some trlcycles retain the B
< tional big éle dlamond frame’ for the forward part of the chegg;yg,
rhaps with the ‘addition of a second top tube (Fig 12),  others have
. :‘5rame ‘made up of a series of’ ‘curved tubes welded together to form
e complex structure (Flg 13) - ~

L
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It has been recognlsed by the Chlnese that adequate breking'is - -
“important on a- load—carrylng/trlcycle and to achieve this & number : ;
of different methods are used to brake the rear wheels._. . One solution e
g uses an external band trake operatlng on & drum mounted on the solid .
- ezzéﬁ’axle, Fig 1L). ' Another design, vhich incorporates a @ifferential
ﬂf<7_ . , “' in en enelasnécﬁéar‘axle, has rod—operated drum -brekes at « ach end of
L 7thewaxle A terd ‘method uses centre-pull stlrrup brakeS’mounted on
S  each side of the chassis at”the most forward p01nt of the ear wheels
- (Fig 15) and operated by a system of rods and bell cranksz A fourth
L design . uses & glmllar system of ;ctuatlon to operate 51ngle hrake _
;blocks mounted on the end of levers pivoted 1nboard/of the rear wheels,
i so that the block can be made to- press- against the inboard.side of tHe
TR rear. yheel rim,... "In most de51gns these rear brakes are operated oy h
e foot pedal R ] s T T /
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It 1§ dmlra‘hle” or o tricvele used for hnulmg heavy ]oads -to have ‘
o > an overndl pear fratw lower than that found on a. q‘candard hicycle. &

”.ﬂ‘ . ﬂhx; is achieved in China by reducing the diameter of ‘the chainvheel
Tt pive owrnl] gearing oquivalent to.a oM 1000mm wheel (‘rhw* can -

be seen in Fig 17, “The performnnco of n trlcycln can be 1nrprovod ‘
;by pro‘njlmr a choic¢e of altemmative fear ratios for, use in ,nf‘fﬂrpn,t
operating conditions. ’I'his is done on some (‘hlrﬁ\pse tr1cyc1 s by -

I mounting two chqlnwheels of different diameters s& de ty side on the
. A pedal-axley in’ & similar fashion to the. double~ chainvheel of & ten-,
Y. e B speed’ derailleur sys‘bem.i <This’ giyves two alternstive overall pear .
o - ratios and the ridet Sé"lects ‘the more suitable one by transferrlng o

. the -chain ;rom 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 PR }»A more’ complex method‘ wast obserVed -on atricfecle in use in Macao,
e ) though its 'design ‘comes orlglnally from mainland China, where: the ’
o : drive is ta.ken from the chainwheél to an intermediate shaft placed .
. : : Earallel to end forward of' ‘the rear axle.  From this shaft two -
‘ CREEE » “parallel chain drives with Qlfferent/ retios run back to the rear axle,
~  and Are selected in turn by ‘means o/f' dog—clutches on the intermediate
oy . ,shat‘tﬁ . This gives two alte ative: overall gear ratlos, but 1s a
R rather complex deszgn solutlgg\

- . . . : I
 On most ('hmese trlcycl § onl Dne of the rear wheels is drlven though o
Lo . as mogtw.oned ggarller there is ,one | type ‘which uses angfferentlal and L
] B drlve's both wf’:eeis. . There 15“ A -one desip'n in which'b”th he rear
g g L), the-
ch/aln drl.ve being transferred dlreét to &.sclid I;ea \.ax],e. The- . " -
comertmg problems 1nherent’ in such a svsteri .are. mitigated by having - i
‘a very narrow rea tra ‘the useful wigth c‘f the load platform being .
_meintained by moun 1t above the top gf the wheels, whlch raises . 7 .o

the eentre of grav:Lty of the vehl'cIe when loyded -

K

SR Generally. the rear trlcycle vheels az‘e of anore substa.ntlal construc— .
o tion. than normal blcycle vheels, using bigger hubs ; wider rims and =~
thlcker 5poke§ to cccpe with the Ix,{cvéased loa.dlng 1mposed upon therq‘ L
These trlcycles carry very he&vy/],oa.ds und. it is not uncommon to see”
‘ people “hauling :uut:races to assn.st the rider 1f the load is- partlcu—'
é.rly/onerous ; R S s e 4 o Ce

In the Chengchow area of’ C't;:ma 0 front—wheel—-drlve monocvcle is used
“in con,]unctlon with handcai-ts (Fig 1¢).. ' The monocycle consists of
& fork- carmng the wheel “hdndlebars - a.nd‘*a chaein drive, the cha;m— ’
“wheel - anql pedals being momte 1mmed1ate];;( to the rear of the wheel S
This assembly *fits into & standard bicycle pead—tube and a frame S
extends’ backwa:ds from this to the ‘saddle. - The rear of this frame

- ném E

. clamps mto the front of the handcart pla.tform There a,fe brackets
1’3, on- either. dide of the head-t e into which fit the shafts of the *
el hendca.rt rand.thus- the two-wheeledlzandcart can qmcklv be corwerted
R . }h‘n a thme=wheeled tncyc#fl.e There “appeared’ £o be certain problems
R vith thls partlcular desmgn, the major one-béing “Yack- of torsianal
- rl.gkhty in’ the. -assembled/ struc ure, Fmaliy, pedal-powered road—-

sweepers -a.re a comon/sz.g)zt in. any Chln'ese el‘t;es.. :
PP




o ~h.23 Am.mal—drawn Veh;cles g : . ' ; o RN . ¢
“I'hese are very common in 'rural areas w1th horses, mules and donkeys
l , bemg the most popular sources of power, at least in the parts of.
"'4 .. . China visited by the , author, though buffaloes and bullocks are als Lo
- : used. - The animals are used singly, in peirs or in groups. of three, R
heo accordlng to the sm,e of . the vehicle being hauled. The vehicles’ are g

/ ma.lnly tvo—wheeled ca.rts rather than four-wheeled: wagons and range. '
°. . upvards in size from the handcarts describted earller which are some-

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

y . . end stub axles, these stub axles being mounted onto wooden .cross— - e
PR . members to form a aolld axle. No .carts usuxg ‘traditional wheels of
\ o wooden constnrctloﬁ vere observed . - T L e

i"?:j':"/"""*"‘"““-“: h—?kﬂotonsed Véhlcies _ L N ;

Several tynes pf s1mple motorlsed veh1cle are used in China, ‘a.rﬂ‘-\ )
- there =-Is ‘'some Varistion in desum from one reglon t‘b anfher - Mopeyis
- using a smgle-—cyhnder 50cc two—stroke petrol emglne are -locally | - . T
'~ menufactured -and some of them have been conyerted int¢ +hat is best .
- _ N descrlbed ag a moped—trlcycle, with the front section .of the moped - ’
. R grafted onto the rear section. of & pedal trlcycle 1ncorporat1ng a8
dri‘rerentlal and drlve to both near wheels. . -

. /
IR 3 . C . ¥ ','

; There are' & mmber of Ch%nese three—wheeled vehlcles based on motor—
T ' cycle compments whlch very in details of desum but have certa1n

; ' féatures in common, . The front wheel, fork and- handlebar assembly
from\ the motorcycle is retained, and the engine is kept in its .
.:ﬁ; ARTE normal posﬂ:um with the. .rider 51tt1ng astride 'it. The chassis is .

et extended rearwards t&m axle carrying a wheel at each end; & chein
S » . drive transmits power from the\englne to these rear wheels. - The °
s " . . chassis can be fitted either with péssenger ‘bodywork to céx\ry two . T W
- ..~ « | people under & canvas protectlve canopy, e clo?&\v:an-boiv or an -
' . open flat-deck. The following descrlptlon is' of a vehicle- 1nspected -
o by the author 1n Wuhan (Fig 17) The rider's cont ‘ol' in: addltlon Tl
‘to the handlebar, :comsist of a twist-grip throttle, foot breke, . f:.%
conventional. klck—‘start,\foot-operated clutch and a ha,mi lever - .o
. extension’of; the stendard’ motor-cycle gear-changel.  The ‘drive is
© -7 taken from the gearbox which is integral with the engine to .an
‘ intermediate sprocket, ‘and t.hence y a second chaln drive/to the . )
a.xle—nhmted d;i'feren’clal ~The "gld Year axle I's supp rted on-~ RS
Jleongitudinel semi-el 5 tic  leaf springs, nd the two rear wheels™ oL
are connected by en an 1-roll bar. There are casble-actuated dru.mh ‘
.brakes on each rear wheel; but no front- wheel brak‘lng There is
cramped seutlng behlnd he nder for tvo passengers.

on s1ght in* the cmtles. ’"he smgle .

propeller shaft. . The. steerlng L
offset to: the left, alldwlng snace
beglde -the: driver. . -, .




A TR ~ :
The two—uhpeled or vanp]p'nx]p tractor hnr ﬂl ved a \1talﬂroleslq
the merhunlsntlon of Chinece agrlculfure Tt is manufactured in

largc(numberf 'in factories in each of the prov&nces and, in addltlon
to-its strictly agricultural use, it plays an \mportant role as. 8
means af cargo and passenper transport, partlc‘ arly from the country

. to the town or city and back agaln (F1§ 18) he tractor has a
. 51ngle cyllnder OkV diesel engine driv neg, thro h a geerbox and 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 oeuverablllty .
The engine 15 mounted. horlzontally, ebove and in firont of the axle
“1ine end the driver sits at the rear of tre. tractor. - I the tradtor

vlS ‘being used without, any . 1mp1ement attached thg;k small castor ﬁheel
7is fitted at the rear and is used to assist in stege! 1ng the vehlcle

vﬂ,i'({ ) " However for tramsportation purposes thé two~ ~wheeled tractor is
. R . normally hitched to a two-wheeled ‘trailer. The d¥iyer-then sits on
e /-~ - the front of the trailer and steering is effected by means of the - /
R ‘pivot hetween the tractor and the trailer. R . |
= : “ ) £ ‘ . \\ \ hx%
~e " 5, Indie. - ° . ;
qi . )' v ; B R L. i . : » ) ‘ ) : o, \ )
A : ,'5 1-Introduction . ' ” - o e \,'~;
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W T There are many sxmllerltles in the means of trensport used in Chlna o
‘ c ‘ eand India.  In both countrles handearts, bicycles, pedal*trlcycles .
andwanlmal-drawn vehicles play a-predomlnant role. However there IERREI
are also .significant dlfferences . In India there is a much greater S
availaebility of transport for fare-paylng passengers=1nclu ing human- B
dravn rlckshgys, cycle rickshaws and scooter. rlckshaws, vhile the
51mpler forms Qf motorised vehicle are more common in India than in i

Chlna. - R o _ : .
:'T"'h'v-There\are qevgza; l ree companies in India mazfzacturlng motor-
e ;&£~*5 scooters. andghe ﬂ)ﬁ; cles, and twva. of these a produce three—wheeled

' "-voh161e° util ng_the same basic components However the demand -
‘ﬁ-§br‘mcigr— cleBsand scooters exceeds the supply to such an extent
that the’ waltlng I‘éT*for-%hese_xg;lcle° 1 now several yearﬂ 1onp

Uhllke Chlna the Indlan 506131 polltlcal svstem tends to
' the private: dwnerShlp of motor cars, and such possession 3
, lthe ambition of many’, Indians. However, they. are within the . .
g iinancial means. of only a small mlnoroty of the Indlan ‘poputation N
"* ' and indeed the ‘demand for cars has decremsed somewhat es a result of . .
.« the, large 1ncrease in petrol'prlces ovetr the past two end a half = :
. years (petrol in Indis now.costs well over £1 per:gallon). ~India .
o ' manufectures three al fferent models of car,&ach\of them based on an - By
.7*\; .' obsolete European de31gn. They are manufactured on toollng ‘“trans- . . - -
- ‘ferred to India after the models went out of pred ctién in thelr o R
countrles of orlgln., The cars have’been built fo‘ several years - '
with little . de51gn ohange - for example the Ambassédqr which wntil
recently vas the most’ popular\Indlgn car,lls v1rtu ly jidentical to . . ...
the pre-1959 Brltlsh\norrls Oxford Such a manufactgglng pollcy ‘ Lo




' seconomy weaSures

mlght be reneficial, .
'er the payment of ' -

Foreign vehlcles may only be 1mported 1nt ;

very heavy lmporﬁ dutles, 1
. AL‘

Indie has a fundamentally good road svste

roaés-are unsealed or: sqaled only to the .

~n""—eeﬁ—lRLéagwp—&aé;eLtyﬂs%;eeﬁs are in needggiﬁrepa1

. traffic is a noisy, croyded dlsordered conglomeratlom
: blcycles, COWS 5 cvcle r ckshaws‘ nandcarts* auté\rlcks

"Marrov, and the conductors of both muscle-powered and\fbssll fu.lléd

- and near—mlsses ,7 e : L v ! . i

_ i - . o ' A o a
\\\l5 ? Slmple Vehicles in_Zndia . L . \" » %i\; :
S\.»v21 Human—dra.vn Vehicles . ! - : AN
\‘ : Y A

uvlonp—establlshed de31gn using two large, wooden-spoked, wheels of ' : .
’about one. metre dlameter. On these carts the heawlly greased Hub 1s IR

e flanrq ‘on thé\gxle and retained by a cotter g i

ceaxle. . The cargo-carrylnp carts have wheels w1 h thlck spokes,, ‘and \a
:'load pletform made of lenpths of bamboo, from ‘
3

‘ /nnunted abova the axle on full e l}ptlc sprifigs’ (F'g 19)
- largely w&oden canstructlon th the wheels mounted o

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

“pos1t1rnd . In fagt tnds de51gn of‘cart 1s essentlally 8

cooters | cars, tax1s trucks ‘and buses. - Many urban streets a‘e

vehlcles appear to have energy conservation: as. their: flrst prl rliw_
Hence. a vehicle, once 1n«mot10n, only slowv down in c1rcum§tanc § ‘of
‘dlre wecessxty Trafflc pr10r1ty rules are 1gnored and travelllng B
on the urben streets seems to 1nvolve a success1on of near—colllslons

. v . '// . . : \

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

1ch twd shafts extend

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

fferent de31gn o handcart is used
ile vheels. . The se. caxts are
stub axles

In other erts of Ind;a//prather di
which lnétrporates standard\autom

‘extends forvard fram the load platfo

across its front end (Fig 20)." The cart, is nornally ' rked\by_two
“this, cross

'member. ‘{h addltlcn a vertical leg ex

bullock cart




- ! . . . s ‘4 .
A third type of handcart ‘has four close ooupled h1Cycle wheels fltted K
into a simple steel frame, with a flat wooden tray mounted above the
top of tHe wheels (Flg 21).  ‘This tvpe of cart is generally.used for
the street-vending of food and other goods, ard althoupgh the high
- load platform makes..the cart unsuitable for carrying heavy 1oads or
for carrying Joads over ‘any greatﬁdquance, itis convenient. for
selling purposes. . " .There are a’number of variations on the’ baslc
+ —spoked-whegel theme used on these carts. Some wheels have double’ .
fspckes whlch pass from the rim, “through the hub and out again to ' = -7
another p01nt an the rim. - Others use” radially- spoked wheels and SR
some use wooden slats to strengthen the or1g1nal spoked wheel, as i -

Fig 21. R . ‘
g . ‘ ) ‘ . : : e
: . . o ’
3;2?(Pedal—dr1ven Vehicles .. T * - y S
- — . :

e -

Pedal trltxcles are wldely used in Irfdia, mostly for passenger trans—
port in and" -around the urban areas, ‘though they are. “banned from the
: . centre of séme of the largest c1t1es " Te configuratlon of two
AL front wheels and one at the rear '{s common im Celcutta, but in ‘other -
: : , ﬁaits of Indla cycle rlcksﬁaws wnth one f}&QF jgd tvo reer whekls are

~

A pedal trlcycIe‘bf the fbrmer type is shown in F1g 22. It has the o
seame gearJng as- a standard blcycle and braklng only on "the rear wvheel. ¢
'The front wheels are of" 1nterest1ng de51gﬁ, using radially p051t1oned

. spokes and ellmlnatlng the need for nlpples, “ The hub flang .
folded over to. fbrm a c1rcumferent1al ring -about 15mm, wide,
“series of radial, tapped‘hples are formed in this ring. Th

o vhich are headed at their outer end and threaded at the inne ,

'"_w~wi;%»mm*"”‘“§f%'ﬁassed through holes 1n the r1m and then,screwed 1ntQ th tapped
holes 1in the hub i »

' 4 :
it -

- - -

— The more common trlcycles wlth two rear wheels . .are 51mllar in. prxn,/
ciple to their Chinese counterparts, the conflguratlon con51st1ng of
a bicycle frame extended rearwards snd widened to support a'rear axle.
Ihe rear -axle 1s p031t10ﬁed.1n bearlngs bolted onto the frame in ,
R _ plummer'blocks with the load-carrylng bodywork- placed above the axle. % ,
RS "while in’China, _there has been considerable development of this basic - S
' Tl de51gn, there is" 11tt1e evldence of similar 1nnovat10n in Ind1a. On . /
the Indlan models only one rear '‘wheel is._ drlven and there is no - | ,.,f‘
aitempt +0 rednce the - pear ratia below that of’ a standard bacycle -
- 'As'® result it is not unusual to see a loaded tr&cycle which is .=
o L stalled, vith the rider applylny h1s ‘maximum foﬁce‘ﬁo the pedals but ,
T e : .J unahle to. ‘propel the vehlcle férvard. This unsultdble genrlng makes/ o
L llfblvery hard Tor Indlan rlckshaw riders. There is no means "of ]
b 'fzra.hlng the rear wheels," though on'some examples brq.}ung performancg
as been- 1mproved somevhat by cohnecting both brake Jdevars to the /
front brike. Wboden pedals are often used on these cycle rlckshaus‘u”
. : - T r\| -
;'“”, r A further dlffbrence 6%tveen Chlnese and Indlan trlcycles is in t
xﬂ/," actual - cbnstrugtlon of the chassis or Prame. While the Chxnese
‘ ﬂe81gn is. closely based on Bieycle practice thé frame is normal
e 88 a. pu:pose-bullt unit for 8 three-wheeled vehlcle. How'vér




L ) _ ,
o . . many Indlan trlgycles are made by startmg with an existing blorycie 5
o Lo frame, remor‘mg part of the rear of the frame aneé replacmg 1t with

— S .oa special abrlcated structure. 'T‘hls rear frame. is usua.lly made - ¢
N of steel u.ng,.l.t:-f‘sé“:tbxuu, we&lded or x_rmuye’{i tc the C}'Cle frame, hO'dE";."} V
‘-;'- 1n parts of Gu,]e.rat a wooden structure’ 1s used.
. : L ’ .
l .
- 5. 23 Anlmal drawn Vehlcles o

- 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™

! S bullocks are used to draw & cart’ verv similar to, but larger than

: - " the two-man-hendcart described earller.‘ The two bullocks are

e . 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

. T : g wtreels of wooden constr'uctlon It is worth noting tnar. there are

e e : ‘1n eicess of 12 milllon Ppullock. carts in Indla

Ay

[
“

-

?ﬁ\_‘ . 'Camfel drawn wagons are popular in, certa*n areas; a 51mple, wooden -
' . wa.gon running on four car -wheels is used, the front “is pivotted
about’ its centre and connected to two shafts le ng forward, with a -
. single camel harnessed between these .Shafts. In use the shafts skope
. ‘upvards at an angle in excess of thlrty degr s, owing to the height -
. - aof. the camel. . . C o

o -Flna.lly horses are used to. pull carts .w:Lth two large, spoked wooden .
Yy wheels’ -slmlar in de§1gn to pony traps.' , v , O -

5.2k Motorlsec} Vehl cles

5 ‘ )i
> ‘//,

A Slmple mdtonsed vehicles play ® significant role in the Indian trans-.
’ _port syst” m. A very ¢ommon exampl®’is the auto-rickshaw, a three- ‘
S whi;-eledf vehlcle based on the motor scooter.. It consists of-a:
e lengthened scooter chas51s, widening out. at the rear to support two
RN : __rear;wheels. ~The stan,da.rd front for ‘anid handlebar ‘steering is i
T retained; . the en\glne 1s mounted .in ‘iks ccnventlonal poutlon, and - S
_ ' _the rldler 1s ,cent;'ally seated astride the engme There is a ceb, _ :
w e 'mcorpor:zjg 58 dashboard, built around the dr1v1hg position, and the = - %
. " _petrol tenk is locsted in the right-hand side of this ddshboard. - A :
. .variety of different forms’ of rear bodywork is’ ‘available for the e
' au:to—ncksha;ws, Including passenger bodywork v’nlch is the most - - I
popular and: has & bench seat wlde enough to carry two people m, . :
. .can:tort ar thnee ‘at a squeeze, an open- truck body and & closed vax;
<o 'vbody The ;auto-rickshaw can also be used as the prime ‘mover of an
' articulated vehlcle haullng a. twowheeled tra.ller behlnd 1t. o -
) . 'mere areftwo makes of: a,uto—ncksh,aw/tn Indla, based on two models
SR : of scooter. ' The major dlfference between the two designs is in the
YA tmsmss'an system usdd. The Tirst is based oh the. Lambretta
g + scooter ufa.ctured under licence by Automoblle Products. of India
Ltd.. 3 te ve is’ tukeh from the gea.rbex by meens of a propeller ,
G T Y ‘shaft to| a."'/(h emtlal #®mted .in the rigld rea.r axle.  The rea.r -
ST axleds foca:!:ed on semi~elliptic leaf springs. The second’ make “of -
S su:to-n ha:w is ’based on. the Vespa motor-scooter 'bu:th under '

& ;
‘L'




, , \ I |
. 6 11eence in Indis by BaJaJ Autos Ltd~ ; The drive in this case is |
LT taken from the gearbox to a final dr1‘ve and differential unit ”

g 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 . FEach 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  'Z
v the plcture) This" design results in an 1ndependent rear suspen- ‘F~“
Ao - o ‘sion system vhich utlllses torsuon bars as Ahe springing medium. ‘
. These auto-rickshaws. are used both for passenger - transport, \
. ) "operatlng on the same basis as taxis but at &bout half the price,
& - . and for ¢he local treansport and delivery of’ goods. They are
o '~ economical to.run, and sell for approximately. £600 complete with .
R //’_ passenger bodyvork. . Their major drawback seems to be that the . -~ R
— 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 ‘ Ih De1h1 there is another deSLgn 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 a.nd will eventually
) ’ : be phased out ot ‘use. g . .

®

< A la.rger three—wheeled vehlcle, a:va.lla.ble with elther van,. fla.tpdeck ) ‘
or- passenger bodywork is the Hanseat Tempo. Th1s has a single, - «
driven front wheel with the water-cooled ‘engine mounted above the :
wheel and drlnng it by means of & chain, the whole assembly turnlng \ _
; as & unit when tfhe vehicle is steered (Flg 2h}. : " The vehicle is O \
very long in: 'reg,atlon to the track of 1ts rea.r wheels whlch are :
.. independensly sﬂspended using swing axtes. ' The vehicle iss orlglnally

of _German des1g1 and is built under licence in India. o o
U O AR - : ‘ . T ' N o
6 ConcluSIms . o v ' . %n . 4‘;/ . . Toa ..“2

- » . -
i &

= There 1s a va.rlety of different. types of simple vehlcle a.lrea.dy in
“use in ‘Asian- cowntries, vhlch have been-developed or, adapted in -t
va:;ylng degrees to meet- 1océ.l requlremenf.s., There is much detznl
mlatlon -in the- de31gn of these vehicles, both from one part of a
o country to another a.'nd from one coruntry to anotiher

g - o : AU ) o

4

L There ‘age other developmg countnes, notably in Africd, still

L. S ' tot.olh,r reh'ﬁit on-imported vehicles’ which are often mappropnate
Bl b ‘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 .
types of vehlcle vhich meet m:s requlrements.

Pedal-dnven v‘ehlcles fnost efflclent means of utilising human .# ’
mugcular energy’ have‘in mpoi'tgmt role- to play in the transport "
systems of developing cmmtnes., Existing pedal-driven vehicles . .
-are 'still ‘blcycle-denved, that is to 88y that .innovation has been
BN ' restncted tb ‘the- detnled,1mprovement of enstmg designs, rather
R than to the development of nmdamentally new forms of pedal-dnven




r

EIER ‘. “transport. . Similarly, simple motorised vehi¢les'%re‘sti11 Qery
o closely related’ to the motor-cycles and scooters. from whieh they
are derived. . . N Lo . e v , :

*

" ‘The use of pedal-driven and simple motorised Vehiclé\fis still S .
"+ Largely restricted to the heavily-populated urban arcws *which have T J
_ better roads than the surrounding rural districts. . 'While the [ .. | .
development of transport modes is a process that; tc sOme extent A
at least, is likely to spread outwards from the urban to.the rural , g

= areas, part of the rgason. for the restricted rurel usege is the lack ! R

Gl " " of pedal-drivenand simple, motorised svehicles- which cen satisfac— o
' torily be used on-poor roads. This is perhaps.an area where the

“he development of suitable vehicleg is a nec ssary first §tep, in‘erder

to generate or. to- demonstrate a demand fol them.’ : o F

932 *

ﬁ_andcurts_ and animal-drawn vehicles are tré@itiopal forms of treans-

3 . ° port ‘in Asian countries, ‘end . their design and development seems to

i

‘ ; " be an indigenous process, though evolution is slow.  However with ol
.. _the partial -exception of China where total self-reliance has been
% = both policy and necessity, the pedal-driven and motorised vehicles
. are imported designs with little or no adaption to meet local needs. oo #
.. The fundamental design concepts Kave not heen evolved in the develop—
ing-countries. - oy SRR el T B

= InChlm?., Indid and the Philippines, cycle, motor-cycle end automobile

.- .- components are used in the corfstruction. of hend-drawn and animal~- > .,

R T drawn. \f#hi:cl'es J . This is not a technique which is necessarily’
s 17 7" transferrable to other countries where- the 'source' vehicles are not .
- "+ so commonly .used and hence the components are moy® difficult to R
K . . o ST - '

btains = - S : . - o
Otalnbﬁs,; o R o . I . . o , ~
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