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Project. for !lia..riufacturinf 3.nd S::i.les of 

NHEELDARRG.V~. 

===~=-===========~============~ = = ::: -~ ::= = .:..: = ::-: = -:.:: :..===== 

·1 
I • 

e~3ier fc~ ~any in Indor:esi.3.. 

still very limited. 'lhis is p::i.ri _.y 

due to ths.t the available lvhceJ ~arrc.".vs are of vcr,:; 

poor quJ.L. t:: a:-::i perfor.n.ance, 1onil• s•Yrie importer'.. 

high s:.ia.lit? wr1eel::isrrow3 r1:r-<: extr ::P-:;,' ex!·,er • .:;ivE.. 

Also nJ ~ffJrt~ ~~~c bee~ oone ~~ introc~ce t~e 
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The ;iroj ec:t i.3 :.n o::ier: o:~e ':".s '."J.J er..t repreneur3 

h"lve teen identif ieci in. ::.c::i..--:ce. It is recor:i:H:~.deri. 

fo!" imple::tentation in ~~orth SlL-:-:9.tr3., .::..'3.st, ·.vest 

and C~ntrel Java for q sta~t. 

The pro~ect is expectEl to reauire Rp. 67 rn~llion 
in invest~En.t, whereof ~p. 13 willion should be 

provided by the entrepreneur as 2quity. 

46 emploJees are required, whereof 33 operaticnals. 

Th~ prcject is expected to sell it3 ~roductiJn tJ 

hardw9.re traders wi tr~ .J.n ani:ual tl..;rnover of 

Rp. 250 millio:r, (Jrd year). 

The net "_.rofit is calcul3.:ec at 13 on sales, with 

·~ retur.i of 48 ~; on the invest::!le:-:t 'l:-:.c =~s I" on 

equity, ~ith 9. s~fe break e~en poi~t of 47 %. 
It i:J for a sta:-t reco1.1.~.enC.ec to co~_centr:J.te salel'" 

OE ·.vheeL.R-rrows. 

2. ENTREPRENEUllIAL SITUATION. 

'Ibe proj.?:::t is open for applic3.:ion fro~" potenti<il 

entrepreneurs in Korth Sumatra, East, ·,veet and 

Central J9.va. 

The e~~rE:~reneur must be 3Cle to invest Ro. 17 mi:lio~ 

into the project, a."ld ht! mus-t; prove capable as a 

m9..n.9.ger f o::- the project ar.~l be at le to provide 

necessa17 understa;idi~1f. of :net3.l v.orr.:inc teck.olo.,,.,y. 
r' ..,..... ' ·--

. t" • 

rE:e..:-:o~;·.J.Ll•, nu.11tAr o:' pot•·:.t..:.CJ.l ent:~;--,rc:1eurc.;, CJ.:1.U 

~ftc.::r r~ t~,,JY'O 1Ch ::::rutin ~Z'1-::i::. to :;e_l_c r't the mo::;t 

ther.1. 
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3. THE PRODUC~. 

THE WHEELBARROW 

PRODUC~: .---

:Ort.wings of the wheel barrow 'i.::-e given as follo·.r.-6; 

In total 

The wheel 

Tbe box 

'!he frame 

Ap~endix 

II 

" 
" 

1.1 

1.: 
1. J 
1.4 

The reain data o! the product are as follows: 

- Volume: Flat filled: 65 liter 

Hipped 9) " 

Box Measurements 

Ca~rying Capacity 

Wheel diameter 

- Handles 

- Weight distribut:Jn 

880 x E90 x 215 mm - 1,2 mm 
sheet thiclmess 

250 kg 

JOO rnr:i. With corr set 

exche.ngeable sprir.b rubber 
an-~ 1 ubri ca.ted roller 

bearing.e 

25 r::.~ steel pipes witr. r.lbber 

grips 

On the Wh~el, 83 

ComparL1on with thE: present local products n t:.e 

mti.rket turn.g 0 1.lt '1'3 follows: 



• 

1 

1 

1 

Rolling si tv9.ti·1!! 

1) Vheel 
sions 

~ "1 'fheel E es.rings 

3) VolL.u7le cap.:icity 

4~ Surf ace ci?.paci .. y 

5) % of weight on .... .. r.e handles 
during carrying 

. \ 

0) Tiltint: of the 
load into rr:oul d 
frame etc. 

'7 \ Eg,::;y cleaning ) 

after use 
B) Handles 

9) L'lteri'-'.ls 

J) Strenght 

1 ) Appeara.ri ce 

--
2) :.,i;:5 p~1 JV .::n--:~er1. t 

~.,.ol ~w:-.e 

~ -~~;~I~: r:c "t,1J o:rist•er 

Thick compact durqcle 
and exch~~geable 

1
rubber, with spring 

ijevice ~cti~c ~3rtly 
! lit:e ·:in S1.ir i'illed 
t rre. 

JJC ¢ mr., diameter x 
7 5 :nm width. 
The large ~i3m2ter 

1

1 

an~ the wiC:.e w:ieel 
are bot:'! necessc:~: 

l
!or e~sy rollin~ on 
u.~ever. soft te~r~in. 

~oller beurin~.s w~_th 

13. 't't;e roller sur::..ace. 
Lubricateci an::: witb 
gre9.se nipoel 

net: 65 liter 
hipper}: 90 lite!' 

58 dm2 

17 ~ /0 

Easy due to the shape. 
Also tilting support 
exist. 

Yes 

2) ~ mm pipe w1tn 
rubber grips 

:·iew and pl '3.lle 

Satisfactory 

Mod.em desivi. (folC.ec 
box) 

G•=i.n ti·~ ;.; •:r. t fc;.:;:- 'd, 
low co:-1t.1. Trie re CE' :i:Y-
::.nc t rir: P, r ii8'ce::1ble::: 
1 IJ'!rt~· b :~~ f '1,:; ~ eni:-:c? -
.: crew~:;. '/ol •..une of 1(j1 
·Hheel t'.l.rro·u:~: 0.9 :r~ _,, 

?p. ;i :') .(J()() 

c:-.-~ ~- ~ .. - -.. 
'- .. ~_....._ 0 '- --- -

I
! r'i ,.... , ' - ~ ~ .... -. ,.... - - ~~ .. ~ .... ·'- • " ,-r rl!~c.<Cc.:.· "'~,_;,, ~-·--'-0"L-lc:, 

1 .::ld·~s~_..:....:.~.J. 

Steel, or o~ the smallest 
wheel3: '~0:'.;Jac thin 
rubber :. ::. t to:.; : ':3 n:: 
s;Jr:...:.~=-. c-::ect 

I 
w~ th r.-..1i'c:.er: ?C; ¢ 
7 ') fir.' .• 

1 '.'ii tho;.:~ ru";.;":::er~29'.::· Ix 32 ITh!l. 

I 
I ---

I 
Rl'UE:!"· d:;, :!.ro:-i ;ii,;-.s::: on 
eech ot~1er. Gives ~oire, 
~igh :

1..rr.ctior:, 9.nd 
cuick .. ve:l.ri:'.1 r: out • 

~; 12 t : 50 - 60 ljter 
hi 7:'.Det: 58 - .-, - liter I c.. 

' 33 JS d.n; L -

33 U-
/0 

Very di ".':'i C....41 t c:.ie t::' 
shgpe. 
No til tinr: SUDDOrt. 

~~ 0 

2·J O:' 2J ;n:' pi}'E: w~_:hout 

9..HY t.:ri]-•3 
.. 

P'.l:-tl: old and bulky 

Dou.:itful. 

Very cl ill:l.Sj' with welaed 
ooz 

·=~-irJ. not ·le ois1..-1.n tl~ c1. 
·:olume of 10 wheel, 
t·~I'TCS:J: '; - ~ [ m .J 

;:., ' 

t-: i . 1~.c·:u 
-----
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A? c~: be see~ fro~ the above t3ble, the differe~ces 

major. Still the increase i~ price :o the co~sw~er 
is lirr.i ted tc 

.::.f t!-'.e :iuali tit's were only moC.er'3.tely incr·.::ase· 

33 7~ wo~l:i be q tco high price to defend any 

eubatantial s~les, but not with these differe!1ces 

where t,he use values are at least 2 - 3 doubled. 

The w~eel-barrows to be av~ilable at Rp. 20.00C, 
~o~c~re r~~con° 1u-ly i"n q 11 a1~~,-..... _..J.... . ..... - - - -·· ...... ... :lo • i..A. - ..L l·.:: with imported 
Japanese wh~el t;rrows, presently a-\-9.il3.cle in 
Ja~art9. a: Rp. 45.900. 

?or the ti~e being only ~heel-t~rrow~ s~ould be 

be expectt~ to be the most 
reaue ted type. 

As lonr qs the ~3rket is big eno~c~, there will 

he no :-:e-::d to go into ;nanufacturi!1g of other 

varieties. Any di versif i catio:1 of the pro ciuctio~ 
at thi3 stage can o!1ly mean L.rr:i ta-::ior1 in 

st':l.:-.d,o..rJ.i Z9. ti on, .:.ncreased tools re c::iire:;ien ts, 

less r3tional and ruore expensive production. 

At 3 much l'lter stage, when the project want to 

rievelo~ further, m11y it be co!12ide .... ed to engace in 

:Jtter varieti10s of wheel - barrows, and possibly 

adiitio!1al products, aimiag at tf.e same market 

fil.J utilizing ai::Iil -:i.r raw materisls and processes. 

In a.p;--1endix 2 

:· r0 d 'J c t :-; o ., 
are illu3tr'1ter! 

that nr:i tu re. 
possible 
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• 
rr· - .:ie 

~ _... m~ ~ • -· .... ,~ 

~..l...i...-...1.~--~ ...... -· • 

nee C: - ' 

The wneel-barro·,.,- pr0jcct :.::o !Jart:'_c .. lc::.r~ ~

important to Irdori.e.::::i'J. :or two reasons: 

I The ·Nheel-barr0w will i:-r::;iro\·e tl-:.e '.'lcr.:1 ·:;· 

conC.i tions &.nci e3se::. th.:; burders of the lowe.3t 

cl3sa of wcrkE-3, wit~in co:3truction work, 

g~rdening, ant f ar.:.i~g i~ I~~onesi3. 

II: Tte wheel-b3rro~ ~:.11 i~;rove t~~ ecc~~=~ 0f 

improve the nossibilities to pay ~ore 

reason3ble W3Se3. 

The use of wiee~-barrows iJ yet '3.lmost fiOn existent 

in I:r;do'1esia. Xheel-barrows ~re yet ts~e~ in use 

o~ly ty larGe scale co~tractora an- ve~ few otherJ. 

Still it is one of tte ~:::;3t labour s~vinc ~nt low 

cc,;::; t; transport device 

The InC:onesi::in al te~a<cive L:; to c?..rry tte tot'\l 

weight i:i. one or 2 bucket a : r :a3::.~-t:::;, i, -:;~.;:: .iJ.:.C:.::::, 

or h9.ni=_;ing in e'3.ch .:::nd o" ::i, stick c~rri(.(: c-,·sr -+::".:-: 

shoulders. 

weie;ht, soon :1a :i:-',~ th(, worker exhauster_; 

the 1 onr run ere a L.:-. 1~ ·i :iull 1 if e and e~rly af,e inc. 

Ct.viou:-ily one SO.I: ':.:::_.::-o :.0: NOrk c:o:-:ti;,.i,1.1U~;J .i '1 r; 
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loa~s the ~3nds with 17 ~~· 

are e~sier to hold. 
-• - T,,_ ~e"L ~re 'J.. i~Q ec-i'er '.Tc:;_~~~; tte ~heel-._:, " u .;_· -' - v - ~ v c ~- - - " ""-~ • - - - . ~-

• '-' C'"".,..... -.a+'el·· ~a""'tT t-h!)+ t·.~-:p ( .... ~~:w: .... i·~,-: . ... ::::..:·.:.v;•; V~J.C ~J. ::;~.:. ." .... .; ·"'-~' -·- v•--- "-

C<O.p3.ci t:r· will be ~ C.oubleci. The3e co'1si:::.eru.tions 

are ho-.vever depe::cc:.·1::t on the ::i_uality oi' t'.:e wt.ee:..-

bg,rrow, first o: <ill deter.:J.irieci by: 

the box an . tr:-.c lo ::e.t :::.o:-: of 

wheel circwnf erer.:.ce su~:::..ce. ( 11· ... t 
"' 0" 0 h:i.r:i, 

:?- .. : not too soft) 

,.., > r:: .er._ 
......; ........ - l. • 

'l' ht: 

ti1-:>se fqc"':ors 'lre: very inadeC!'J.'itt::l:.· solve::, 

t~ 0 y ::.o not of fer : .. i.l.ch r2lief tJ the ·.vo:r~er. 

Cne ~~y thin~ that this is one of tje rea~o~s fo~ 

wh~,: those producta have not bro'1,:;tt ?.ny revolu:ior, 

tc I"- ::onesia. 

'.Vheel u3rro .. v8 are presently fOl.L'1·:i ::..;i~i t:B.ve been 

fo'.lr.-1 over the last 50 ye3..rs v:-:'.. tto·..lt '.:"•'...1Ch chr~l]f';c.:> 

O':E:r th<:: whole of Amerika, Europe, .• nci ;,fricu. 

They r~re on tbv.3<:: contin:!.ents fou1h.:. pre3E:mt for 

mo::;t ~;:1all 9.nd bi£ scale coritr?i.ctor:,i, farmers, 

industries, cr9.ftsmen ;:i.nd in rrlost s~riens, anc~ 

are co~3i~ereri as import~nt a~t ob~!~us ~s hoeo 
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peo;le st~ll, as they ~id h~:~red3 of ye3rs a;c, 

r;3r!'yin~ Lle los.C..s ha.'1ging ir. 3. .::;1,ick over tht: 
. , - ,.., 

snou..L cers ~ 

The whE>el-barrows a.re !1ot less fit for O:lr 

conditions th9.Il elsew~ere; the grcilll~ is, 

co::ip3.re d wit!"'. '.llanywl'le !'e e 1 s e, both firm ~1:" ~ 

fair.!..;; fl'3.~. 

The nove~ent requirements here ~~e fairly 
hig~, considering also that more 3dvanced 

alternatives are only limited develuped and 

c:<?e:Lv;: +!'.le verJ high amount of -:i::i .. :-n; ::. C':irr./ '.'li

th~t 3c~ual:y takes p:acc. 

:.:ore likelJ rer.:~:)r,..o for the l.imi tee use o: w1:eel

barrows 3eem oeinc the fellowing: 

Limited press or. exchange of old ha.bi ts. 

Ind.ones·.La.n labourers are hard workL'1€; and 

modest, and do not easily complain over 

unreasonable wor~dng conditions. They suff '"'r 
quietly and accept their .. _ tuation without any 

protest. 

Also t:,ere is not pres er; t, over any close:. 

borr,erline to 9.ny other countr7, :my vj_sual 

e:z:wple to ci3play for everybody ttat easier 

solution8 are availabJe. 

The wt~el-tarrows ttat are available Rre of suet 

roor qu'.1li t:,r 1J.nC' perforr:1ance that they a: e 

r<:: --L~Y not fit to create any revol1 ,ion. 
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The w~{;cs :J.rc lovr ::::.C:. not any verJ pressing 

factor to edse the work. ~he jobs are not 

ob,riously av"1ile.21E- for everyboG.~r, so why not 

3ccept the situation in crder to ~eep the 

jot ? 

It see:n3 not yet full:1 realizeC. by 

tnat for the country to develop, 

prosperous incL1strJ, to fight the 

everyb:J d.y 

to i;et a. 

impcrta.tion 

s.rF to crea:e export, to crete new job3, anC. 

to improve the working conui tioLs, more 

ration3.l wvr::.:ing met'.>:lodes are reauired. 

However it see~s being no reason to telieve t~~t 

so fir.::, that wten thr:: pr.:...:. ..... cts 

become av9.ilable, will 2~: find their 

lecitim:i.te market. 

Still, however, can. it ~ot be expectec ttat the 

availa.bi" i ty of the prodJct 8.i. reaso!:.atle quqli ty 

an:i :;;rice is enough to create t.tc r..ecessary sales. 

Sales activities, advertisL~g '.lilc infor:-:ation 

will te required. ~~e possibilities of doing 

pr3ctical de~onstrations, co~parin£ ~ith old 

methods, ~re Riso available. 

·,i;i tr-~ ttest:: efforts thAre se>c·rn beinc no renson 

to cl.oubt the "wheeJ-·oarrv.·. revolt.,;-:j_on". 

4.2 .t,;.:isti:-i1. Supplies, Loc3.l L:':l.nu.facture. 

··~eel-t 'lr::-ow~ 
... . "". 

r1r·~ --: __ ~->0--~ ..... e~: t~:iuer l:. ~ 
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Obviously wheEl barro~s cater f~ 

of the production prot;r'.:L'":Lr::e of thes<= i•:d~=>trie::>. 

Group 38490 includes B.: l kind.3 of h::.n.:. ::·::;.rt:::, J.nimal 

W'3.gons, trolleys, tran2::iort co~-,tain~::·.::: 3.!":.~: >llso 

st!3.tior.er;:.· tr!'lllsport er:uipment. 

According to the most rece~t st~tid:ics, t~ere are in 

Indonesi'3. 4 medium/l1r['.e 3c~le DJ....'iu:asture:rs cl.::.ssifiec:. 

under group 3349J. 

They emplo;; all toi;etter o7 people ?:i.:i hs.·;e 9. 

annual mr::.nufacturiY1g value of Rp. oC: million. However, 

v el barrows are net Llade b2 ~ny of them. 

Cf indrntries clqssi:'."ied CJ.S small sc:=:)-•·, -::r1ere '3.::t'e 

jl <..:0::1;.1:-iie3 ·ni thin the .:.:...-:-.,:; f:Tc~~~ _ ~ :;rodi.1ct2, 

distibuted in Indonesia as followE: 

0UI'.1atr'3. Ub.ra 4 InC.'.Jstrii::-s 

" Bar:.~ 2 ., 
DKI Jak-irt 3. 1 ., 
Jawa Teng'lh " ~ 

J a"Ya Timur 14 " 
Sul1.w8si Ut8.re. 5 " 

" Tengs;ar8. 1 " 
ti Sela tan 1 " 

Total 31 In'iu.::; tries. 

The main datei for theci:: J1 i:-:du:;tri.r. ~ «~P ~is follows 

in tot3l: 

~o of paid wor~ers, tot~l 

~; () 0 f ~.' ·"D ,:~l'''"'/·inv·;·m ' ... . . J.., • . l U....:a 



_.:.~r.._~ ug,l ~ . " co :-_s 'L"'.'. ~-:ion =~::~ • ' - ,-., r..illiC' r'3.-1V :r13.u€Tl9.1 c: 0 '"'-

., cost •J :' e! e ct r i c i t :.- in 
to":9.1- F:. ~~ • 1 " n 

' ' 

" total goods p:r-V JL! ~ t2.CJrL 
vs::..:_1e ' ;:: " 

'! tot31- rep::i.i r work or 
s er~,. .. i :: e ::: C.o:~ e o~ 2.9 " l. - ~ • 

F'r:i::. t~:e2e fir,ures or:e c3n re:-d th:i..t: 

m~~ hours 3re much higher th~"'l in manufacturing. 

~he activities are f3rily m::i.nu~l. 

'Ihe employees are very lowl:.- paid. 

The &:':ou."'lt of wheel bs.rrow p1;: ::.~2t: '-'~ c:Jn not ( .. :; 

deter:,i:ied but it is h9.rd~y r:iore th~r: 20 ;o of the 

total. ~.e., accoriing to the st~ti~tics, wheel 

barrow ~roduction from s~all Jcale i~custries does 

not a.mount to JI.ore th~ 10 r:tilli0n 2! /ye"r or 

sonething like 1.000 vilieel b~rrows p.a. 

Considering the L11for.-aa:ion fron the trnders, however, 

the sale-:; i.~ very much highe:!., which may mean that 

much of the production is done by not spezialised 

indu:Jtrie3, ca tecori zed W1der e. r. manufacturing of 

"3.&;ri cal tur::il hand tools 3 .. nd equipment. 
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Iaport. 

I:::l:;-'ortaticn of ,•rheel- he'lrrows is ;ie!Y: '· t tee',, :::i.n~ 9. 

1::..:::iteC. nu.'T:be::'.'.' o: Jar3.11ese wheel-b9.rrowa ha7e ·.,ee~1 

seeli ic the ~2rket in Jakart3. The ~uJ.lity oi the 

i::".porteC. wheel~barrows th3t h'.:lve been seen are quite 

higr., rae.y t:e very slightly better than tho.se 

prcuose~ for thi8 project. 

t~e ::i.su~ene.:-its and proportions ::ire ,;oo c., the wheels 

g~e of high st~r.d~rd '1.IlC the box is ueeo drawn in 

o".:: piece. However, the price is in ge!" .. eral 3 

t :.=-.. es 

rets.il Rp .. :e:"" piecP. 

=:till, tht)Se traciers who sell butt loc:.i.l ar.d 

:'...::;-c:->2c: ·.vhe..,,l-bar:row2 :re;o::t t~:'.3.t t~:i:=: sJ.les of 

ir.;-.::,:e::. wheel-barro·.vs '.l.118;JJ1t to ?.t le:.st 10 

o :' thE: total !l.Uffiber. 

'" tte statist~ cs, wbeel-barro-;1:c are grouped under 

C: .::;; c·_: de No. 871439 "Other vehicles for other 

D:..:rC)oses" with a total annusl import vali.le cf 8b 
I!,:'...ll i0n Rp. It can net easily be dete~.ined ho•r 

r;;~ch of it is repres2r.ted by wheel -barrows. If 

o~c co~sider that about JO ~ of th8 wheel-barro~ 

tr3ders also sell imported. wheel-barr-ows, 8.Ilci 

t~~t t~ese for them represent 10 .: of the tr::'.ie, 

the snare of s3les of importea wheel barrows cay 

a.L.c...:.r. t to something like 3 , J ::; f tr;e: total. 



' -... _ o~ t~e ?ro~~ct. 

e::tr::..:::: the 

followi::.c information/assumptiJ!12: 

Ko of harciwsre traders 

Perce~t~ze a~ them selli~g wheel b~r~o~s: 

~a of wheel ~3rrows sol~ per trader annuallv: 
JJ : - 1 • 0 :) ._ 

whe~l solu in/fro~ Ja~~rt2 

5. '"' JO 

.'L'1Du?.l :- .: ~ o: iY:J~crte~: v:heel liarrows: 1 :< -
JCO pie::::es 

Cu3to~ers: :a 90 ~ large sc~le c: :~ractors 

Use for 'Nheel b:i!'row: 

LifetiI:1e o: wheel barrow fo:' concctruction work: 

= erection ti~e for thP co~2truction, 1 - 2 ye3r=. 

~\orr.:a::;, ss.les price per wheel '::':lrro-.., (loc3.ll:.-

::-.c;.,-::e J: 15.000 

~:orn1al pro:~t ;-er -..,heel b11rrow: ?.p. 1.000 

- ' we~ks 

c: .) - 1 ~ ,1 

~imultqnio~~ly: 10 



-,, ~ !:.:.·0:.1 ~-·-1:_-.: :_,· '- ~.:·--::..:. 

...... "Y"'·""'--
- ..4 .J---

to 00~:F1U:::ey ::'.Cl:'. :''!:::'tl:: iY1Y01Vi~"'. ::'.',C<~ ::'._ _; f:'O:: .. l 

:ne.joy traG.er co 3. ::.:.nor tra:.:er. 

me.; :1 few si::i:..l~::-- ;:~odilcts. 

2C>-:: wt.eel 

street3 in 

fe;• of ther:J. bes what a wheel barrow i_. :;one 

cf t~em had. ever teen off ere:J v;heel -t:;~rro :'s 

.i.'o:r s"lle. 

-:r:~~ing to sell them. 

:·.•t wLe(~l Larr:;:;:~ 



- . ; ~::. - r 
........ - ........ - - :_i 

r,;~'1u.:· ::i.::: turinr, 

- 1~ -

f3.rm. or estJ.°tE-. 

soil, 

~.: .l.:1 '-1 re , ai.'1 in1al feed. , s·J.....~d::_'i .. crops 

field. a.r. :-:. to :i.>;.;::. :ro~:: tt.e fa.rm. 

~s~ing bag;eC pro~~cts to local 

c:us.r~.;i~t;: 

3.!ld consumeables. 

eape2~ally within 

the buil.~i.ng pr0..:c..::t.> .Jt:ctor,chemics.l. 

sector and other bul~: ;r0 ~-..i.ct ~onsu.cti"'•C 

or m<mui'q,cturin£ ind.:_...~ t rie::i. 

For the mo~ement o~ r~~ ~a:er_al~, 

coEsu.:ie~ble:;, i°J.E:l, ·::~--:e::;, bulk 

;-r:d.lcts, etc. 

:or short 

" ' -. ~ · .... 



' -

:For lea.dint; acid unlo':::. -:::..::: 

o ±.' ..Lorrie~; '.1!'_ ·:: other t ra.::.s po r--c 

when the---;e C'.L'1 not re•_1ch t.c.e 

sp·:it c: ttl 

For 2ovecent of bul~ prod~cts wi:ci~ 

the w~rehouse or tne site. 

'1'~. e vo2.u.:.e of t;...·P !'lee:is, 

f1 r wheel barro~s, 

t:-:e r .. u:::l.e:- o.:· people enge.~cd -_,.-:_ t'clfr 

trades specified above. 

her~ ce es~i~at~l in t~c t~tle a~ 

tn0 of:icisl stutisticG. 

h-:i.·;e t.e(:~; propo::-tioned in r'1tio 1::...th tbe 

force. 



n;x::Le r of ·No r::e rs 

p3.~t i cul :-i~l:.-

to 

aar1'.13.l 

i5G.0()C. 

. ~ 

:='er v111ee...L 

1 if eti_-:--,e ref e:r 

;er w11eel - ~ 3.rro•v t "en 

t:Lle, ' ' .c_ 
2il"io0 \.i -w,.ee.i. 

for e.r:; J . -:.r1 t s to 

1 '~ :.:il lio~: ·.':ill r .. o: 
., 

-- ., .,...... .,. ... - ,;_, ' 
_ .................... ~- ... o~i.' the 

:_i.-; t.: f ul ~: •· ::; o:::· t!Je e ::;uip11e:-,-;; 



Mir.i...'Tix-. ?.e ~·-'i.:ement for wheel b9.rro·.vs, iL I!1C.cne3~'.1. 

re~ui-e wheel barrows: 

.::.; 
L ,::::: 
~ 0 
;.... ·-4 
::: ---" .,. 

-....) .,..0 C"' 
.: ;:: .. 0 

Q ··;1 ·-' 

h """' ~ 
~ ..... 3 :::l c :::__ :l ---" ~ ··-

~ 
,,.. c ...... .. ,.., ,..., ... 

'4 ·-' 
., :l c: ·:-i 
·~ ~ 

:l t..; ?"-: e s.... c.. 0 c 
() c '"" <,.... - () I lJ 

·:;-i ·r-1 h :::l (" 5 ··-
,..., c _. c -:::: ~ .. , ·r-i :::l ·' 0 h ~ ~ 

~~ 

.-::~ ...::=; 
~~., :_) ~ 

,., 
,_ ~ •o 

c 
~c 

c. ...... 
v • 
~- .. u 
=- :_-: ~ 
r ..... ,,......: 

..,..-' h 
- _.,J ,..,.. - ." .... 

·r1 .:... c 
:rlrl 0 

;:= 0~1 
-::J >; ::i 

~::: ~, 
~ c ....) . 

~~~~~~~-+~~~-t-~~+-~~-.~~--+-~~-t--~~---
' 

~; 1-1. t, er o f 
-.-;o ~·~:: r:_; .,..,.3..-: t~: :---... 
the 3ect::-:r _n 
( C82·) 

>.3.A::L11um nun1ber 
of wo1·~:c:-3 pe::::' 
wheel b9.rrovv 
Li:etime of 
:wheel b3.rrow. 
if ears 

31.500 1 2-::i I 

40 1 5 ' 

I 

1 5 3 I 
I 
I 

200 

! 

;o ') ::. 5 

0 2~ 20 

I . 

rl 
-~ 
~ 

0 
~ 

Tot<illy re
auired ::i 1x:ber 1 o: vvherc:l te.nu.vs 787.000 spoo 128POO 16opoo is2.ooo ~o.oo:.) ~.1c r<> 1 22oooc . . 

I I I 

,'.,.ccor,.i.:c:::: to th~ . .=;, u.n-:.. tc tr.s- fi€u[_raphical C.istril.·ution of 

the pop·.;l::.ti.'.J:-: rn:~ t:.e -i:~· .. i'.'lti.c::i, to ::i·,int-=d .. r: t~.>:- .t·Y..l:,t 

of wheel t~rrow3, once P~t~bli~he~, c. e::. · ·. :i cl 

b'1:r:::"ow:-; 1:ill ·l.:0 ·Jistributc: ~Lj follows: 

I c, C~/:. 
Jaw'! Ti-:::...ir 
Jq·t;g, Toi .~ 

Su.r. t·Le:C'~ 

<~.: ~ of Incicnesi0 

Io t,al 

50 so I 
8550 GSCJ ! .. 

11.7 (.11) 1 s 'J 

12200 75·~ 

1 200 
4~r.J~; I 

87\./i I 
,·r.r" ' _);) J ~ 

16200 
21+'.>u 

1

: 

23·)<.J 

; 
J2ool 

22·4oc : 
• I 

3)YJ I 
1 ~.JOO I 

45p00 
2~"00 
Q...000 

r_;4QOG 
• 

~·OC1 
1 :,\,r)•) . 

2'Y.! I 
)0(J J 

")").~,, I 
_)/ l_.)\,· 

1,. JC 
1.lJO·'.) 
5200 . 

r . - ., 
.LOY Wil~~t-.:.·..L-

40C ' JO I 7.4)0 
38JOO ~<;C· 1>J) I 

,r, i 117 29):JG 
]~JCJ 1_, 0 i12so 

1.2 CJ<) 
4 J=' 
41JIJ 

-,.-+-..--...,a.;..::-;._ 
7/J :~ 1 107.J':J 
1,·J., 

90uC-
" 

2 44ufJ 
2'1.?00 



.. , ... 
.... -~- ~----: ,_. 

t. r le .., --' ... ~: .J 

r· e:.;.:J::.e0t -'- :-.e ' 
LO :!~el ~ l : €: t~:e 

r~.i t io 

. - . 
~erioc3. ·-::.:.: e '.-= _;_ - c1 

t~ ... e ~efore t·t: f:J.:.r, 

nc--c :-.ere 

.:llnUJ.lly. 

t !". (· VO l U:.le 0 :-

·~~~.: mg,:y be ·11 "'0 the ::~.) . re:i.i=i.t:e ' 
l~ 

re ;u::. rer~,en t f .Jr ir1 t E :7. J,::_ ... -~ y; s ~ .: rt '.3.::-'. 1,,.:. ... 
' 

cer:-:en t :::::-e -:1J.i ,~e: .. -

buil~inc ~~teri9.l reouirements as f oL.ows: 

Volu.11e 
r3.tio. 

I 
: ; J...ra b e r o f t iJJ es ',To 1 ur:; e 
to be c~rried r~tio 
in 3 w~e~l- no x cf 

:-;e;-:-.er. t 

i;.o ·. · ".r 

2?.rth :".'.ovinr. 

tJ(: r:r-.~Y'~~1~ ~ ·;,... ·,·:--~er_·J. 

~r-_!. ~-:--··) 3-~--~-----------L 

1 

5 

7 

2 

8 

4 

barro·11. ti11es. 

2 

2 

1 (' 

1 ,. 

7 

1 ~ 
1 , 
.b 

* 

---===::::!::::===='===========--· ~=:l 
-~-_:_._, -__ •• ___ .::.c·_:_, -!~, 

... 



7 . . JO ·.~1 • 0 :_:· : t o !1-~ c e .~ e ~ t :-: :' j, -~ 2- l:! .. "~ - '~ t c r 7 
,o~ to~ lo~~ x 5000 loa~s ye~r 

= 1 • 7 1
- :

1
• 000 

wheel b8.rrow.:; 

============-== 

~s U3es ~o te experience~ ~s r3tion~l, 1 ,7 milli0n 

wl1eelbarro-,rn wo·;L:. be ne _ .:'..ed o~ toe co:-'.s:ruct1cn '?i tes 

' ..-... r -, 
_ .• i_,i J·v ~;\·!-. €- e ..!.. L- .::;..r-.:.· --.~.v0 

'"-- the buil~i:-.__; 2~-cc:.:. 

Si~il~~ ~~lc~l~tio~~ ccu:d be _3de ior the requirement2 

nith~~ s~riculture a~~ other tr~d~s. Even wi tr1ou t 

0oi:.::: .£.': . .:..:r.':~:sr, it a!)peg,r:; tna~ the r:-13.rket expectanc"'::: 

~re ~o~e~~:e 3~~ that there is already roo~ fo~ ~ 

l l~:: ted :-lU."":"".b€·:' of w!1eel barro-11 03.nuf a~t -lring UJ."1i ts. 

Derr.and. 

... ) :: ; ?_'0:~'-1Ctior: 0 ! 

' . 
. L'. _L~. 1~0r. e~; i -~. 



Ja~art~, tle 3~l03 fro~ 

fro~ 1980, obvi:~3ly 

u;i to <iate 

. . -
ic-:ves-;.it:;3.<;Ec.. 

~3.V3. is h:'..;2'.er. 

tb.e notenti3::._ r::.e:·:s....'1c.. 

co:-.clude.~, re~uiri; · ~~ ~nnu'll 3Upply of 15: 800 

to t:>: r'. - :::tyibutior:_ of t'.-lc r:e:-:_:>.~'.l, it 

for :,:art te recor.'.ner.dec to init:.:..C!.-r.,E:: 4 
wheel~~rrc~ ~ra~Ects follo-..'1s: 

Ja!:o.rta or Jarla B'-i.r'3.t 1 pr::.~ '-
,,,_._ 1 ~so= un_._ ts =·· e':l.Y ·~ v 

J CJ.'!l-'l '.lon;·a:·. or ':o,;y'3. 1 " 1 ;.5.J,~1 " 
J !1-w1 'l'imu~ " 1 ?~·(\ .. ~, I 

:::u:rnteTa lJtqre. 1 II 1 J5U\~) " 

Tct'll 4 ,, 5400J " 



.... ' .......... - --
-· . J .. ..,. .._, __ , l ... --.. - . .:. :. .._ ..:-

h3.ve to 3Ell 1J.5JO whe£lb~rra~3 per ye~r er 50 

wheel~~rYc~3 per day. 
or :::entrs.l vE.V9.' 

.,....: ' 1 ·-
-. --·_--- -- 1 re c-.ii rinz; 25 - 40.JJC wtee:t~rro~3 

~nd msintaiL ~ po~ul3tion of 

wheel b3.rrow.3. 

,. 0 f 
.. _, 

re ~uire~e: t 3. 

A more or :esa new ~rct~ct will 

:C..'J.ve to be in tror:uceu, and ol--: tr:J.cli tion.s Rill '.1,:i.-:e 

to be c:.:J.nf'.Te '. '.l'hr:: cL2.n [E: 

are lL":1i ted. 

, "T:r~·: .. 



~ -:.r.e fits v --

;)r8 ducts, G.is;l '":: i· 
; __ .., ~ -. -., ~ 

"'- _,,__, -··· .,,.; .... ~ .,.J.. 1....1. .. 

::-.2-Lhocis. 

ti'.):'.3 
' . . 

:: l t : . -: ! • E 

C ccas io;ially to aC.vcrti:Jc, but to 3 :.-i:ii tee. 

exte!1t. 

:h~ pro~~ct ~uat be conve~iently avail~w ~ fo~ salf 

to th :'ro . ord.i:c.9.ry h'.lrdvrare dealers 

"'f7·1hUl-''i"1t :::·11"·_,-::·1.',P[,• O,..._, '-' nurch''"'e/s 01 <~ t·-~1·~ ...... ~ -· - , " J - ::.. !' ~· ,_, • <A _. ,_· ..:> • :..:. .CJ .:;) • 



- ::_·• 

In c:i-Jt3.:H 

hic~~r ~ue to :he tr3nsport .De'23U3E 

will be ~uite li~itt:~. 

?rice ex :sctory Rp. i 3. 5J2 ·::Let~ie:r to ste.tio:1e~ 

tr'lci.er or to 

It i ·3 

the 

be e~?loyed ~er 3ales 

_. nt: 
-. ... + ~ r 

A :. - v J_ ..._· 

·seek:3 ne1. 

unles:~ 

se . .:uri t ~e.·· 



::--.. 

'. 
Vo 

for ::; . :..:...:-: In 

pro~uct will look 

welding the corners. 

~lif)1tly more materi~~ will be ~e~uireci, l~t 

thP working is far less labc1r intenciv~. h 

L''.J;·: fQlcinf !':'la~hine Will te TE: .Uir€: 1
:, Wf.ile 

.vhen weldint; a...r1 orciirn:ry foJ di~'C ~;:cH.:t.:..ne will 

be sufficient. The product 

t'.) keep 

.vil2- bo 

cle'U1. 

f,OC 

jeeo dr~winr the box fro~ 0~0 niece o~ 3heet. 

rhe ~aterial utilization will be very cood. 

:he pr0ducti0n will be rational, the ~roduct 
, ... · 1:rFJ.nce ·i:vi it ·,v_._~l 

.. ')1!.-- l·i': :;, . , , 'l"'' • c· 
~ ... ~ , .. , 



,:e,:.: . . . ~ ,, _ _,_...._ :: e ve:: . 

",'.il.J. -
- -.- l - .. 
~ _ .... .....:....-.,· ~re:.,.....,- r- ~ -~-. ·- .... ,) ..... -- t .. 1. 

co.::t:' pres .3 

3.S :01=._ows: 



~c-t co~p~r::.~o~ in ~p. 

''c::: thE. ' :·tt:-thods: 

: : .;; : c '3.::: 'L i -: ·,· f;) r the ;:-, et 1: o d • 
-p,,::zes/ctav • 

~~f:eri~5 Investment: 
T 1~..:n,,..... 'l(,.....C\"'!·~ ~ ;::() fO., r: ·-r -::.o. '"-..L~ s •··"' r .. i.1e o_ ....,,_x. J.·.·.·-
-~lp~ie actin~ hyc~sulic press 
?ress tools 
=::-:tr:=. welC.i:-:.c eqc;.i;:ir:le::.t, 2 sets 

·:o::t of ?.d:::i.t::..:ir:-,J. e·1t:1;imer:t 
recuir~~r.:. :or r~ c·:._:1~::.t;;.· o:: SC 
v;!1e e 1 t' c1r~o·,·: ..:3 re r c .. :..:/ 

1.·~~~:).:~l F·i:zej cc.--ts: 
1-Je-..,..ec~ '"ti· on 1 (vi ,·' n.~. '1. 

li:it~Tt:~t.9.·~··12 ,: . 
I 
I 

! 

·;.t •/ ,....,, '~I 
J \...• • .._1-.... ·- " 

±'ull 

.. 
2 :;:•res.:: cperato:-·s, 2\),~ o: tl--:.c 
ti~"P, ~: ?.?. ;;c.ooo 

~. . - r- -.. , • _,, 

J p 0 t -,•; 0 ..Jo,. '._.._ e ::\::; , '") '.)I :J 0 : tI'.e 
"'.'")..-.., .~ ,\ ,....,,,\ ..-., 
.. ~_!'• ~....,.uuv 

- >_J.teri·il_ co~.s~,:;:.tign, 1J.5-:J·.=. 
:;neces .c;c:eet ·J, 7 r::-- - O, 7"J ~-
,·el c in r: cocrn ;irna 'J le :3 co:; t ~ ''..:-: C. 
elcctri:::: t~l 

1-
, 

_;;ifferenr:e i'.· r::c):~:; :.erwhe~:-
1u. ~ :~:;.'J ·.~:: 

I 

c 0 .-: : .l...:... .-. I: • \ . ..: "-' l f 0 ~ 

.~l tern::.ti·ves. 
... -;.. ~el~ed _ ~olded 

1. so·::. 

2.oJG ,...., - ',...,. 
~ • ,:_ _)\j 

r· 
I 2.:<: 23~· 
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J10 1'6 < <' 

I --~ '\ 61 '.) J; J 
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J.20(: s.~, .. 
~vv 

ir.E ) 
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15.000 

0 5. ()J.::, 

c.50C 
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14.300 
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r ~ .-.. ,.,._ 
.:._-·.JI~' 

214 

47.40C 
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7.1 Pro:luction Process. 

:=..c·.-.· ' ~·. 
·~hE: 
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11 l t.· stacked 
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