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I.        Introduction (General) j 

Bridging the  gap between the manufacture of «imple agricultural  tool» 

in a black smith shop and the establishment of cos*»rcially viable plant« 

in developing countns is a traditional stumbling block to both Oov.rnment« 

and international  development organisations.    This  study is an attswpt  to 

hypothesize  the activities and resources required  to  set up a minimum sis« 

manufacturing plant capable of clearly demonstrating all the necessary 

techniques required to bridfs this development gap. 

\    The manufacture of modern steel grain storage  bins (silos)  is the) 

object of this monograph.    It represents a very good ohoioe to illustrata, 

transfer of technology vis-à-vis «ingle product manufacturing.    The hi«tory 

of industrial development is r«plete with example« of attempting to transfer 

manufacturing technology by introducing modern machin«» and method« and 

then attempting identify enough» varied produots and market» to maintain 

machine utilization and train operators.    From thi« nucl«u« it wa« a««u»ed 

that somehow an entire industrial «ector would suddenly r»»ult.    Usually 

a monopoly situation has resulted with the estabi i «haunt market ori«nt«d 

manufacturing blocked from establishment. 

Grain bin» are an excellent initial manufacturing venture both fro« the 

demand and «upply »ide.    A »iieabl« import is already «xtant in many 

developing countries, and the delivered r«tail price« ar« approximately 

2fr time» tho»e prevalent in certain of the developed oountries.    drain 

storage i« currently on« of the biggest problem« in th« d^vslopin«- world 

(See Famine Amidst Plenty-Tim«, Magasine April 30,   1973). \ 

Í 

Dr.  Bo«rma, Director 0«n«ral of FAO, ««Usâtes that new itorag» j 

faciliti«« for 150,000.000 ««trie ton« of grain need to b« established ! 

within th« d«v«loping countri«« to prevent wide spread starvation due to 

th« d«pl«t«d world grain «upply and is proposing a uni fiad attack on the 

problem on a world wide basi«. 



TIM estimated annual aavings  in grain attainable  with »Odern 

etoragi equipment  in contraat to uaa of traditional  storage système 

ara «all known.    At currant  ««orId  market pricaa the  avaraga aa/ings 

amount  to appronmately  t !J.OG par  ton par annum. ' At   tnn rate  of 

aavinga,  the  capital raturn pariod  is approximataly  nree to five   /e*ri 

for investment   11 corrugated  ateal   bins aquippad  *ith   oration systf-ns. 

This aakas   local  manufactura an attractive  investment  proposition, 

aapacialiy  if stored grain nan ba  used as collateral. 

Tna maaufactaring technology  is not highly sopnisticated, yet 

illustrate»  tha  importance of all   aspects of industrial   management. 

In addition,   the means of deficit     financing and  investment recovery 

are thoroughly understood by international  banking agencies.    It   should 

also ba added that grain bina illustrate the advantages of préfabrication 

manufacturing versus on the site construction and  therefore will  have 

an important   impact towards establishing a sheet metal   industry. 

The objectives are to  limit  the project to the manufacture of one 

specific product,  which is a completely self supporting entirety.     The 

product should be cnosen according to the  following criteria:    It   should 

be supported by an adequate small market.    It should represent a viable, 

•elf liquidating investment projact without recours« to subsidies.     It 

should be as small as possible but admit a clearly superior level of 

technology.    It should clearly demonstrate all f&osts of industrial 

technology,   including purchasing,   inventory control, engineering,  develop- 

ment ,servios,  markst development, and new manufacturing techniques  in 

one complete package.    In total it should represent a manufacturing 

prototype which can easily be oopied and evaluated relative to extension 

into an entire manufacturing seotor.    This would lead to the establishment 

of a multiplicity of nuolsar, singla, product oriented manufacturing 

enterprises along with clearcut knowledge of the minimum foreign expertise 

to be imported. 

*) Calculated on the basis of $ 120 psr «strio toa average grai 
prioe.  (At this writing, ths international markst pries for 
rice is % 440 psr ton for milled rice!) 

a 



Th*   sitial  pro*r*iH~ and  th*  .,t.M.i. .'frt.  fit  -11   i.t.  th- 

enar*!  progr*—  of '«IDO.    Th. .«loaad Draft W.p.rt-Pr*P«.al   tar lao.1 

^fKt« o.  «od.rn Staal Storag. t*up~-t  i. a* a«-«»* " »»^^  * 
typical «-Pi-     H  »  b.U.~d  that thl. appropri aaal.  facilitata iira.t, 

a,, public   laiaafnt.  through  ion« t«. barro-in«. fra. —roa. —k - 

aorld hnk,  and variou.  mt.rnational  landing a«anet.. «***~*  r^~- *• 
for..«* a,uit, and othar va.tad  int.ra.t  for- of capital  faraati...    THi- 

«ould alio- .or,   nubility,  «or,  rapid and ratta»! d.~lop~«t ani auaprt 

foreign a«changa  pol ion».. 

A.  ,. oft.n don.  in d.yalopad «antri...   ita •»ret« e.«.i.t. of« 

1. mark.t  aurwv of eorapet.tiv.  product« 
2. ..tabli.ha.nt of d..ir.d reificati«,  for «artot paa.tratian and 

target  lavai 
3. te.ttng compatitiva product p.rforaanea 

4. rational breakdoim into auitabla eonponanta 

5. d.ci.ion.   on -hich ra* «tarlai., part, and -rvica. *• P**»*" •» 

includ. in the manufacturing plant 
6. d.ci.ion. on — .quipaant,   finança., ate.   to includ.. 

7. radasi*» of part, m lin. aith «»ailabia  ra.ouro... 

Cartain highly davalop.d countria. bava canai «tantly appliad thia 

tacimi», to introduca na. product «anufacturin« t.chaolafy -ith «T..* -ucea... 

Th. popular altarnativa of tachnical co-oparatian and lieaa.in« agraaaant. 

hava not bH. vary .ucc.ful tbu. far a. «apilad to a«xicultural aachinary. 

Tha priaary raaaon. ara lack of aipartia. via-a-vi. th. probi— of davlap- 

»ant and th. aattin« of .tart ran«, .conoaic goal, on tha part of th. licaaaor. 

UNIDO i. flaxibl. and coap.i.nt *i-a-vi. both difficultia. and ia Titian 

1... biaaad and «or. altrui.tic in proj.ct idanti fiction, taat and aaalyaia 

of coapatltiva product., d..i«n of aanufacturia« faciliUaa and iapUaaatatia. 

of local Manufactura. 

II.    PTOpoaal 

Tha propoaal l. to ..tabliah a prototype,  «aa" •»••*• ««»l«*« pro*** 

manufacturing plant whion would» 

1. B. comaarcially vlabl.» 

2. ProYida annpowar davalopaanti 
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i.       Serve aa a prototype   fer ether eiaglo product  aanufactirina; ertivi tv 

•Ai product  itow 1 ap— wt; 

4.       Serve  se • pro to typ«   for aarket  developaent,   both  national  and   regional; 

%       Serve »• » prototype   for UK DO  activitiee  in development ftmj   in tóenmelo*:/ 

tronofor. 

lib asouaimoao »f tl» »ooor11 

1. 

}. 

4. 

5. 

6. 

7. 

a. 

9. 

10. 

il. 

12. 

that public  Motor support  is available in the  fera of tax vacations 

during too start-up; 

ability to obtain ado qua t« foreign exchange,   and  long tor« ban*  Ioana 

at  10*« interest por anni«; 

a privato ooctor capital otructuro  lo assigned and  etandard accounting 

prooeedures asod to  11 lustrato  It; 

protection agalnat  i aporto duna« start-up and  for a reasonable poriod 

tao roof tort  ««1 reduced i apart taxas en coaponsats not ovai labio  locally, 

ote. | 

that a rotali   install od prie« of I 1} por aotric toa of capacity (*T) 

will provali; 

that «a ex-factory "whole-eale" prie« of I 9 por Wt will provali and that 

too burda« of tho aarkot do vol ops» at ozpoosss will bo upon tho retailer; 

that aa adequato aaanfaoturlag sits can bo obtained,  complete with 

adequate electricity,  water and other sonrióos for I 10,000;   the jost of 

building is baaed on the coot of SA inserted light weight steal 

structure with local erection supervised by UKDO exports) 

•poolfloatloaa and durability of product lino will be equivalent to or 

exceed ooaaoro tally available aodels; 

that gaserai purposs anchina tools will be usad with an oaphaals on 

•odarn   associated fixtures and special tooling; 

that »achino tools «jal parta eoa be iaportod and instai lad for 1)0* of 

the world »artos t prioe for alai lor tools and parts, 

that a «ignificaat portion of tao special tools, gagos, diso and fixtures 

will bo aade la tho plant tool rooa as a pro-aanufacturlng easrolaei 

that tho factory will operato 2,000 hours par aaaua and a standard hour 

(for productivity oalouletioae) equals 45 ainuteo; 



H.    that  dUfct  labour  co.t. .»ora«,  lu.»  ».r h*ur and  i*âi~e» (mill*!) 

labour co.U av.raü» I t .%  P«r hour; 
U.     iMt   hi^ oalariod   for-v/m  poroona.1   -il :   b.  ouboidi.od ««ru* .t.rt-up 

to  tri* iiUnt of  th* t C.VJ  por nour rat.j 

IS.     productivity  o!    latour   i.  noou-d   to  fe.   ->  t,   t»t  .f  — »-     11 !•• 

labour  îrv d«velop*t<* «»»torn  fountri««; 

io.     triât   no- product    i*v#lop*ont,   nmm »ami factorin« aothodo  and   r.pair 

glU   b» carri«!   out  in tn.  plant  tool  roW«*1>««,i"Bnt*1  »*••• 

17.    Th.  Manufacturing Plant - Production of 3rain affla» f»M »H^tll* 

for »Ott Dovgloping Countri.o 

Porwordt 

Th.r« an appro* ima Uly   10 difforont «anufaeturor. of thi.  lino of 

•quiomnt  «orId «Ho.     It ha. boon «.11 rocivod by th. d.volopiag 

country»,  «special 1/   in th. rico  producing ama..     It  i. produced in 

moat  of th« d.velopod  countrlo.  m Mali guantitioo   for domo.tic uoo. 

It  is  al.o  boin<r produced  in   »ovoral  dovoloping countri«..     In »om 

cat«, und.r llconoo  and in othor ca<"»o, d.v.l©pod  locally.     Th. .ouia*.«t 

l. rolativoly «a«y to  manufacturo. 

Th. plant hor.in di.cu.ood hu a on. .hift capacity of appro»i««atoly 

200,000  »IT of »tora«,  capacity p.r y.ar.    Thi. »N «arkot .*l.to tn at 

lea.t   10  of th. d.volopin« countri... 

Th. ra* «at.rialo r.quirod ar. univ.rooliy avallatalo and too labour 

contont and th. a.oociat.d .kill. dov.lopod quit. high.    Dopondoat oa th. 

country,   fro« 15 i to 25 i of cont.nt mil nood to bo iaportod Initially, 

baaod on th* I 15 i- "»" *T iaotallod prioo. 

Thio .xoroi». to a logical  firot .top towardo tao rational dovoiooawnt 

of an agricultural otructuro manufacturing induotry aad thoaeo •• to variouo 

•iallar oquipaont.    Th. initial  invo.ta.nt io aodoot, tho tiM rofttirod to 

roach produetion r.latiy.ly ohort and tho .c*ao«io rato of roturo oa oafital 

vary higli.    Tho.. attribut., aako it attractive aa a prototype manufacturing 

•xorciao diroct.d toward, a oinglo product.    S tor ago of grain lo ofton a 

Oovormaont «ponoorod  function in tho d.v.loping oeuatrieo with Ooveraaoat owning 

aad «anagiag "oat of th. .quipaont. 



irt tir,   r^i-:(ri»-   » i   *    h < !   ' r»..•*>•< ,   „ 

•- . - tri*»»*   ••.*.' '1o«i l rit    fun   %^n^S   *.r,t   ma-.y   ,i<- i -,   P ,    \t*-,f    - - .i   t,    .,   t ,. <  ., <• » 

i • n«r»ft   in   <**r>/   ltoe'tm»;   imi   tarKrif*l   co   v'T.iUori      i     rut   r »,*>•, i..-. \ : >f .*. 

!t   also #ribl-»   continuing us«  f>f  r-utsi iiary   •'.t^'mrr^nr*.   •>- i  '.l:;,i    r<-•• >'i •--«•*. 

Plant   »fi   ""fl'.-tun   V' 1i rr fit» 

r r • r rt i u<-11 on 

This   piar.*   pr^p^t »1   r*;irm*+.r *?,   4r   "»f  -•• <-•• ••    ,' i - i - j   "     ,i"t,>« [ i »     %  •   • I 

nn   "NIX's   **;mriftr-rf   in   thr#*«   le -*i ~ ;í r £  » •<..'.'. n *a. •   , I .<x   in   .n'lt-e 

f'irn foil owe: 

I.       The Covernaient   selecta  a  euit*Ma   loculy   vce«pt»,t   {,- >i u;t   Un». 

<*.        With  'TifD^*-   r*».jii«- «i t »^   -isar.i* ir.r*»   hir-fs   i      •:,trl  •>-   «i  v r'-Vt   »>•••••>   •>-*> 

prclii^t   In«   mt.-i     o-nporier¡ts   *ni   p-,¡   w«.   •« - * ( r,,, -, t   |V ,   v>  -  ut   ¡, 4 : ¡ , } f. 

locil   m.'    ifictumu;  ¡,r-tetic»s. 

Í.        With  ITTtX 's   -equated  aasntar.ee   'nuKcv,  ^eutirns   wi »*•  /r  to  i<,iU,   i.ny 

locally  or   ii »ort   o'i «ach part. 

4.       IT»'I DO  jpon   recent,   plan«  the »cole and m«thoit   wl  ti*#  r.hymc^i   p'*n',   t.i 

pr Klur«  this "ecnrifKTue  minimum". 

*>.      The Government previ Jes the land aid phjaical plant. 

i    6.       IfNIDO «asista,  upon request,   in providing experts an'  teehnici i:-:»  throujfh 

tha start up phaaa. 

7.       tft'IDO aaaiets,  upon revest,  on a continuing basis  in extanaion  «•ff.v-ta 
1 

for other  product  line«. 

I.       HIDO asetatt,  «pon raquent,   in plant  expansion «arx^tin,; devel-v,*nt 

Iena tredact diversification activities. 

9.      ÏTÎTUT melate, upon reseat,   in efforts to develop lr»oal soure#3  for 

ancillary  automotive» componente. 

10.      The f«n«r*l aspect« of th« prej«ot er« to a« non-propri atar/ te aoeiat 

L'I.'IDO i« «xteaeUaf tae acàema W «th«r r^mtrie«. 

»include« agricultural M sub-aet 



T 
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Th. mp»ci nc«u«M far «••» «t««l  «r*i» feti» •*• r««*rteij «*»»l«r. 

Jcmpl.t. «.t»u. «f » t^icl «tei «#•  iMlM *•*« f» NN««"- Oatiate 

uNfutad .«maaaat   far 4rYi«* *«* te lia* »#• lin te««.    Ta.   falla»«« 

• .•r^iM   i«  <-««fite   to  «nufirtun   «f  eaa*ù«W   «tara«*   6»«,   altteé»   it   i« 

owiaui   tu.»   pf.f»br,rit.4   it^t^i  -•»!« .M.l,   te »te«  %• %»  »ratet   Uaa. 

i)»«ign  j£»-tft;~»Uon«    it»na*rt   Ri»»«) 

Fer   imtui  pr<xtue1i«n  enljr   tw«  UHI »f »ta  «tll   »a e««aiêate.     Tte 

iUl  b« » •? *«t.«r  iïvmtmr  av 5 te«r «»va hifM uri » IC «Ur êxmmfr »• 

5 *at«r «ava.    Th«»»  ft»*a e»t*«m«« raaaawtivalji »f *.*» bátela (« "*flf 

ten«)   «ml   IC*%     h« (M  «.trie   tana).     Th«  raaf aite*  i«  Ji4i%     *  • *••*»  «f 

e»t»i»<ruaa  «nd  of fana**  fro* «m •*#•* fa* turara  ta   laiieatia* «f ta« *%ri««« 

aïs«« th»t  CM Mil« te«   fra» tit«  mm ««uipaaat  «tttet r+-t—li*c-    T**«« 

tM  •!>••  «r. Mi«ct«a M  r«.r«a»iit»»»*« «f tr«te  t« «ter» frai» •*••*•»•> 

»M é-rrin* «yatea.    Taair traat« «aal/  ft» aat* — «*»  f**» *•*  ll**x 

iteatnal  aaaliaatiaaa.    Caaalata aaailiary «f»i»tei  f*f «rytaf *«*  «MáUnf 

can a«  initially  >«»*rU4  te latar  laaally aaaaf•••«»•4. 

TS.  at««l  «»»elfi»«   i« §*lr*a*te  »tet «f *.0œ Ml aiata«* yi«M 

•tr«aftli.    Th« tteteaa    »•   teifia«    «*««r«l*cljr.       fat« f^*»«»«»« %*• 

»te ***** »rteiaa.    ateuaary f* aa*»fa«*»ri»« rtM»l-l«* «ryia« '*•**« 

»ill  «•  ìaiUallj latrtete.    Th»« »ill «ravie« aa taaaalat« üMliL- #f 

MMfkct^riH * eaaalat«   lia» ar»fa*riea*»« »tel  »wlUiafa.     (te Aaaaaali). 

lia« «tet« «ill a» tei«aa« M %te «teU »te ara «f ateta «tll »HéM* tela 

aater, «»trie ii«Httn.     fM pr«tar«i»aa (»jMiif aai ••?*•) »iU  '»"•»"< 

t« «ter» trwat« te »rafea« «MU niiaaír ter»« »te aai«M*«    ï»*a «ili 

aiaalify raai« latrateti«« «f aaa«i»l «ite »t • la«*» aa*a.    •**•», aaaaar 

«arruteiaaa «ill »a «««4  f«r miw f«r«tt«« ftàâ* U UM «^* r«««a« %*««é). 

tei«* teiflMU«*« «ill m atat«»!, «ai ««1/ aa retirme,  •• •»*« 

ifMtariM «««aHraáat«).    6aaawft«lM aaat teteliV «411 aa aajitaa)toa< 

k«M« 9t «aaa»r«ia4l7 MükU« awAai».    km la»f» a paaaaalaaai af 

aarla aa »MdlU «ill •• ff«jéaa^«««« *»» ^*^i f»»ri^*i« 
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aad ta» m*>»t lm$ praéwetlaa fabrication »ethod a.    torn «anufactur« «ill 

latitat* M awe» *f tae kin M peealble in the aanufactunn« achedule. 

Initially critical »art« «weh as high strength sheet staci and faaten»re 

»ill »•  iap«rM te Maintain »erfera»nce and durability.    Aa required, 

amenia*rr aa.r ha aided and graatar contant aanufacturad locally. 

»JMt taaeificaUaaa and oaaital budget» Coati 

1. *^0 *a »atara flaar apace (Centrai  factory only, 

eat tei ite factory/*araho\»»e/arector not included) 

2. eatiaated eeat with •lectneal/aachamcal equipment 

(aaau—s «edera light,  a teal building) S 40,000 

).    autant af    100 VT aar hatir 

4.    »ali- ef land | 10,000 

TeUl (land and 
building)    f 50,000 



fc**f 

1. 

7. 

). 

% tent* «i« •nitr- 

ii 

i. rm* un 

f. €«**a»ftiM 

1. kill 

4. IM*li 

*. tati«! «• 

é«  tfflM   fWvttMM ME 

?. 



• u- 

fll. 

f» f»ll«vt«f §mmr%l U< 

».      f*to itoti  «wMlicr «in  to iilhii t. ••«•ni   « 4*r« 

«rwitt M um »f  ^4 | Mr .*.»*, 

I.      !%•• «•• Mi t*rif t«NMtHt *r« •»t«i«ML fw •«  IM«« 

5 *M#*I 

4.    Utot «ai M*rtt» •*» ». 9itmé ^^ im%m 9mmmi„ e„ , ^ri- 

•f 5 IHM.    4 a»«*r«l iiHMiM Mtt«rn «**1«  to  iM»i «M»1M. 

•M* Mi mmmrmtmr* «f pt«fMri««to« tt*«l **»UIM», 

%      Uto» • «irpiM *f «MMwr t« MN fw twuif pirpi.n » 

Otmto«ljr «HM« «Mfetm M« w( to.*W, IHM Mí -i-frriT 

mi. ftfî tH 

»r ton UM »ttto MUII bW If »it, | 

i, tJto 

!• 

wtoj&i MM« pw ««it &• | 1) 
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IX.   Tri»l Profit and Lw« lUtoitrt fr \f Taar toáad U D»o~»f 1975 

<«t j,l«i. » 1,800.000 

laaa ra turnad good« S        50.000 I 1.710.000 

Coat of Good« »old« 

firueh»d good» inventory,  1 Ja». 1976 t      190.000 

coat of gooda Mnufaeturod f 1.150.000 

total cost of geode available for aal» I 1,340.000 

laaa finished gooda inventory 
31 Deoeaber 1974 >      150.000 

coat of »»tarlale aold f 1.HO«000 

Qroaa Margini t      ?<0.000 

3«lling «wad adfUnietrative Ixaoaeoe» 

Selling Ixponao» t 

Mlaa »alari»» and coeeaieeion« t 57.500 

advertising expena« a I 17.500 

total selling expen»»» • 75*000 

Adaini»tr»tivo Exponao »t 

Salari»• and f»»a 

•iaoellaneoua adainiatretive 

total administrative coate 

total selling and edainistrative 
expenses 

nt operating profit 

son operating profit 

not profit before tax»» 

oetieeted ineoaw tax 

nat profit after tax 

f 42.500 

i_ 7,3« 
t 50.000 

• 125.000 

$ 410.000 

• 20.000 

• 450.000 

mil 

f     450.000 
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*•      Trl»l ItmtHHirtam Cost aftoaaat far tffl 

Work-ln-procau inventory,   1 January I976 

ra* HUritli 

inventory,  1 January 1976 

purehasos 

freight la 

ooot of «Urlili «vai labi« for »M 

IM« Inventory, jl Dooeaber 1974 

coat ef Materiali uses 

direct labour 

t 2)0.000 

t 820.000 

t ffltpop 

•1,070.000 

I ?yi99Q 

f 820.000 

I 78.000 

90.000 

indirect labour 

fsotory Wat, lifht and power 

factory supplias used 

depreciation of plant and oqulpaaat 

ineuraaoe and taxas 

total auaifaeturiftf overhead 

total auafacturiac —*• 

total *ark-ia-prooese during poriod 

1»M Mork-ls-proooMi Inventory, Ji 

oott of good« Manufactured 

19T4 

t 1,190.000 

t 1,200.000 

t 100.000 

t 1,105.000 
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KJMLMLHBì 

SiCBüjuaít* 
Mah «Ml «Muriti«« 

aeeauat« raaoivaki« 

1«M allinaam T*T amMfal 

I   290.000 

•    w*m 

•    217.9» 

Iwwmtwi««« 

fiala«*« aaaa« 

raw aatariala 

aupaliaa 

»rapai« «laiaai« 

t«tal ewrraat «aaaia 

*il* fffflg» 
land 

buildiaja (2.100 a2) 

1««« dapraeiatiOB 

aaekiaary aad «aulaaant 

l«aa d«pr*ci«tioB 

total tima UMti 

total —ata 

• 190.000 

I 100.000 

I     »0.000 

•     »90.000 

t 100.000 

I 12.900 

t 140.000 

• U.O00 

i     4*0.400 

• 1.0)7.900 

•     112.900 

•    2JS.90O 

t 1,270.000 



til. oMfciltUo« má fc^t., y fr^-a,, H7^ 

Cirrtat liaèijMm. 

poraau 

tumi utHuutu 
•NIM Ml   aalartOO pafatl« 
t atomo* ^wèu 

til «MM for tu»« (w%mu «* loaal) 

total wml  Uaatltttot 

run mmnitti 

•apital itMk 

t«Ul afMity 

total   UaoUltiOO •fttlty 

1111 • 2rMJa¿iO»k!ii 
Mil 
1. eurroat ration . 1,037.500/782.500 
*. Ml« toat or fMiefe rati« . 

375.000/282.300 
i« «vera«» colUctlon parlad • 

100/(l.800/i65) 
4. HMt —nine poinr . 430/1.276 

5. ratura aa ornar« tquitj . 450/993 

6. ievaatorjr tanovar .     ^ 
7. aat profit an aal«. 450/$ 

8. lavaotaaat twaovar   l800/l.276 
9. »I • 430/1.276 

10. roooivaala tot*l aaaott . 250 

n   « Efe u. invantoriaa total aaaata. djó 

15   « - * 12. fiza« aaaata total aaatta. «85 

13. lavara«.       12|6 

14. proprietary ratio     230/1276 

• 125.OOO 

I 125.OOO 

t 15.OOO 

t 5.000 

I 12.500 

• 293.500 

f 250.000 

I 450.000 

Trlaj 

3.71I 

1.J3 

50 daya 

34* 

43* 
1.8 

23* 

1.4 

35* 

a* 
51* 

19* 

0.2 

• 70.000 

• 12.500 

t 282.500 

• 293.5OO 

• 993.5OO 

t 1,276.000 

¿sue 
2.3 

1.1 

40 daya 
1« 

16* 

25* 

24* 

30* 
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XIV.    PARTO BHAKDOWN AMD STANDARD C03T AMAJ.TSIS 

The couple te part  list  for the proposed bin is included ber« to 

establish the approximate  number and complexity of parts to be purohaeed, 

manufactured or aeeembled. 

Usin« the eke tehee of the major parts as sod« Is, rough estimates 

have been made of the design modifications required,  the raw material 

costs,  the  tooli required,   the manpower and the manufacturing costs. 

Approximately 7¥* of the  content and operations ars  included.    This 

will  serve as an outline   for the contractor to  follow in specialising 

the project  for the specific country.    In this arsa there is room to 

exercise considerable ingenuity in adapting manufacturing to meet  local 

constraints. 

Only the major componmnte which are mad«  from galvaniled stssl 

ars aocountsd for in the prooeee analysis and coat analyeie.    The reawining 

minor parts,for example doors and hatches, are assummd to evolve «ita moms 

design assistance out of locally available raw materials, for ST—pirn hot 

rolled stami, concrete wood «to. at a final cost äquivalent to that In 

the U.S. 

The manufacturing for sal» of simplicity is trmated aa esime «mmter 

oms roof with open air storage).    In practios muoh of the manufactur« would 

se demo in amali, satellite  factory/ereotor/ásalor satabllshmsnta.    tiny 

would serve a« warehouses mad fabricate dears «to.    Preauaably tha omet wmuld 

bo the ama« a« uadsr oms roof Heciauss ef lews red overhead osata aad 

omet«. 
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XV.    CáUTIOM 

Th. «t.nt of validity of th. —ustión, uaad  ln pP.parin« thi. «port 

vèti- .rld.lv throughout th« d.valopin« countri.a.    Thl. -.port illu.tr.tod 

»c.t of th.  important factor. aff.ctm« th. d..x«„ and profit.bl. operation 
of a .nail  manufacturing plant. 

Th. report  .hould provid. ««id.Un., .nablin« a contractor to «ak. a 

co^rahanaiv. plan for ..tabli.hia« auch a plant quickly and accurat.iy by 

comparing locai prie,  productivity,  .tc.    It  .hould al.o .nabl. Govaro-nt 

officiai, or local  Und«, a«anci.. u.in« .tandard accounting proc.dura. and 

adju.Un* for  local variation,  to ..t.bli.h praliainary project  fa-xbiUty 

and priority.    Th. oo.t ..tia»tin« procadura. uaad m ..tiaatin* part 

.tandard co.t. and «chin. r.quir.«.nt. ar. v.ry crud. and uM «ny ml., 

of thumb.    ft>r thi. raaaon, and  in ordar to r.inforca th. «anpo-r d.valop- 
-nt ».pact, of th. .»rei- .ora  than aapl. «achinary and «anpowr i. 
aaauaad. 

Por th. purpo^ of idantifyin, all «anufacturin« operation, raquirad 
ua. w. .ad. of .pacification .».at. a* part. li.t. of • popular brand 

• tora«, bin.    Thi. 1. for «franc only and «hould not ba conatruad a. 

• raco«.ndation to copy or othanria. ua. thi. or any propri.tary mfomation 

- a .trict b*ai. for d..ifB or othar un.thic.1 ua*«.. Mo.t of th. t.chnic.l 
a.p.ct. of da.ign and aanufmctura ar. «u too« to th. induatry.    Uà. of 

• co.po.ita tachnolo«y b*»d on th. ba.t f.atura. of variou. brand, will 
r.»ult in a aupariar produot. 

Moa.thal.M(tlii. infomation i. iaportant fro- tha .taadpoint of claarly 
•oquaintiM praapactiv. i «v.. tora, contractor, and pro j.et «najara a. to 

t«. acopa of praii.iaary Plannin« raquirad prior to auooaaaful i-plaaantation 
of «uoh aanufaoturin« projaot. 

Should aario«. i.tara.t in pra-projact activity da^lop in a .pacific 

country, . «U» .*.ff i-i.« 0f ID day. cauld pnr**. th. additional datali 
"4 a4ju.ta»at aaoa.aary far l^la^rtl», phaaa l. 
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XVT. Conclusions ar.d Poi lo*.;-un /et i on r*co!tri;nd«»d: 

Included for study and guidane« is a pro-forma request far UK IDO 

anpistanc«3.    The eourco of funds for the alistares chould be discueeed 

first with the Ul'DP Resident Representatives'  office and second with the 

UNlDO Field Adviser.     If an exarinatior. of the report indicates a clear 

interest  in cnt.ibl ichinc a factory,   a request for  implementation of Phase  I 

can be sent to U?!lJO via the Resident Representative.     If the examination  in- 

dicates neod for clarification prior to initiation of Phase I, a request  for 

a UNIDO staff advisory mission to come to the   country is recomendad.     In 

either case the advice and aosiatance of the UNDP office is essential. 

UNIDO ha3 already compiled much pertinent information on irany developing 

countries.    ThiE information and knowledge is available on request to tailor 

this proposal to the varied needs  of individual countries.    He hope that 

this proporal will  serve as a prototype for the establishing plants of 

different sizes and for different  product  lines.    He envision that this 

extension can be accomplished on a regional basis ar.d hope that the co-operatic 

countries will not  make the information generated  proprietary either within, 

or ex country. 

A draft project data sheet is enclosed, for your information and 

reference,  for project implementation Phase I. 



APPEHDLX I 

Contanti Working papera and industrial  information to be evaluated and 
elaborated for  inclusion in the final  working prospectus. 

It   includa«: 

1. Typical bin illustrativ» material. 

2. Data on construction of  foundation» and «Taction tool« and pro- 
cedures. 

',.     »etches and photos  ehowing typical special  «achines  and methodo- 
logy  in use in the United States and suggested  low ca ital machine« 
and labor intensive met hodo 1 og i es which might  be substituted. 

4. 

S. 

6. 

7. 

8. 

Approximate prices of bins  and auxiliary equipment. 

Typical  auxiliary equipment  and systems for storage and drying. 

Illustrations of an «jrp«rim«ntal drying bin with complete integrated 
facilities for  1)  filling,   2)  crculating,   3)  drying,  4)  storage, 
S) unloading. 

Illustrations of a simple  locally fabricated machine  for simultane- 
ously  1) corrugating,   2)  emboasing for  drill,   \)  curvir^ side sheets. 

Author« notes: 

Th« information  included represents the results of a i>rief 
earli«r investigation of bin technology  in  I971.    Since the search 
was not  comprensive and the technologies  available are charging, 
a new «ore thorough «valuation needs to be conducted. 

The existing mark «ta vary widely,  requiring from approximately 
^0,000 to ^00,000 «etric  ton« par annum of manufacturing capacity 
to serve thae.     In SOM« cas««  the markets may be grouped.    The manu- 
facturing sector may be public owned,  privately owned or two stage, 
public    privat« (recommended). 

In order to allow d««ign flexibility it  will be necessary to 
provide design« for special   low cost low volume machines which can 
be locally assembled.     It  is proposed that a prospectus represent 
the two extreme«.    Although some of the bin parts could be conveniently 
manufactured from imported precorru¿at«d cut «heets,   it  is proposed 
that  all fabrication «hould «tart with coil«d sheet  stock.    This will 
result  in savings  in «lock  inventory,  «hipping coets import  "friction", 
etc.  and better support  on expanded sheet metal  industry. 

The prospectus i« not at this time accurate or complete.     It has 
been preparad a« a guidai in« and format  for th« production of an 
action oriented prosp«otu« by a consultant.    Thi« document must  includa 
a oomplete plant design, both technical and financial aspect« in gene- 
ralised format and mu«17»ccurate for at  least one developing country. 
It should be comprehensive and in format to allow international 
banking institutions to evaluate and modify it on the spot into a viable 
investment proj«et. 

T«rm« of r«fareno« for th« consultant ar« included and draft pilot 
plant design for knapsack «prayers as a guide to the extent of docu- 
mentation to b« produomd. 
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CAUTION All Galvanised Steel is subject to "white rust" Proper car« uH the gri 
bin body sheets and roof is very important to prevent "white rust" before the bén 
erected All sheets 'or each body ring ot the bin will come bundled together 
wires on the end of each bundle Loosen these wires end stand the sheets on edge' 
on wood runners with • small ai space between adjacent sheets If you are storing 
the bin for over two weeks, a small amount of light oil should be applied to each 
sheet A heated building is most desirable for storing the disassembled bin; if this is 
not possible, it is absolutely necessary to store this material in a dry place At the 
first Indication of "white rust", wiping the material with kerosene will arrest the 
galvanic action and In most cases restore the appearance of the material 
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1.    CHECK THE SHIPMENT 

When you come to the factory to pick up your bin, stay with the truck as it is 
being loaded and make sure all parts (or the bin are being loaded 

When you are erecting the bin yourself and are receiving the bin via commercial 
carrier or a bin distributor, first check all parts and packages against the pachino list 
and bill of lading DO NOT accept delivery of your bins without noting any missing 
parts oc shipping damage on the delivery slip plus notify the delivering carrier m 
writing and request an inspection 

When you are satisfted that you have all parts in good condition, lay parts out for 
convenient access and read this manual completely before proceeding with erec- 
tion 

2.   CHOOSING BIN SITE 

The site selected should be level with firm »oil and provided with good 
drainage to prevent water accumulation around or under the bin If some fill is 
required, it should be watered and tamped thoroughly to prevent uneven settling 
from the weight of the bin. slab and contents. When determining the location for the 
Wn, several other factors should be considered 

a. Easy access for loading and unloading 

b. Proximity of electricity and gas for operation of fans, heaters, augers, etc 
c. Room for future additional bins. 
Commercial Bin 

Consult "Erection Commercial (tall) Bin" which is found in the back of this 
manual. 

a. 
b. 
c. 
d. 
e. 
I. 

3.   TOOLS REQUIRED 

2—112" box or open end wrenches 
2—3M" box or open end wrenches 
2—long drift punches 
1—«peed or impact wrench, if availaole 
1—acrewdriver 

IZ0*"^ *" iÊCk <* 2' * 4" cnm «""on Po»a to support center ring while 
asee moling roof. 

'ÍHíTZSrUaÍ-Ck f• VtrtiCal *"" '* »**>«« »or "P » 9 ring bin.. Commar- eial (taH) bins require extra heavy facta. 
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4.   PREPARINO THE FOUNDATION 

a. Determine the exact center of the site and drive a stake using a piece of 
pipe or a 2 x 4 at that spot The top of the stake should be the same height at Ih« 
desired level of the concrete pad which should be at least 4" above ground level. 

b. Prepare a scribing compass using a straight length of 2 x 4 or 2 x 6. Nail • short 
pointed stake to one end of the 2 x 4 to mark the circumference of the concreto pad 
on the ground. Drive a nail into the other end of the compass to act as a pivot point 
on the center stake. The distance from this nail to the marking point on the end of 
the compass should equal the bin diameter plus 6". For example, this distane« is 12*- 
6" for a 24' diameter bin. 

c. Make your scribed line 

d. Dig inside the scribed circle sufficiently to accommodate the cross section of 
concrete for the circumferential footing and bin pad as shown in Tables 1 or 2 
Figs 1 or 2. After the earth excavation, it is well to spread a thin layer of sand to I 
the ground to the approximate elevation desired for the bottom of the concrete pad. 

e. Install a sturdy concrete pouring form around the circumference of the pad to 
be formed You should use your scribing compass (b) again to locate the forms and 
with a carpenter's level placed on the compass you will be able to set the top of the 
forms to match the top of your center stake in order to insure a level floor at the 
desired elevation. Reusable Baughman steel pouring forms are very handy or 8" 
wide strips of plywood may be staked in the ground. Another method of forming the 
foundation is to use 1 x 8 boards set into a square with the corners blocked off to 
form an octagon. 

f. Place a sheet of 4 mil polyethylene film or "viaqueen" over the earth or leveling 
sand to provide a moisture barrier. 

g. Place the reinforcing rods as indicated in Fig. 1 or 2. Maintain in placa as the 
concrete is poured. 

h. Pour the concrete. A satisfactory concrete mix is one part cement, two parts 
sand, and three parts gravel or the standard mix supplied from concrete ready-mix 
plants. A S or 6 bag mix of ready mix concrete can be purchased commercially. 

i Use your scribing compass as a screed board to level the concrete pad. Do not 
allow more than 1/8 difference in level over the length of a body sheet. Level Sur- 
face is essential to simple erection and proper installation of a raised steel floor for 
drying Failure to have a level concrete pad »or the bin will automatically vokf the 
warranty. 

j. Place anchor bolts in wet concrete as specified in Table 3 and Fig. 3. Anchor 
bolts are not furnished, but can be purchased from most any local hardware supplier. 
Bolts can also be drilled in after the concrete is formed. Our chord layout in Tabla 1 
is for putting anchor bolts either inside tha bin or outside the bin. 
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Flg. 1    CONCRETE PAD for BINS TO 9 RINGS 

L-9-- J 

*   o 

-ANCHOR BOLT 

_¿-°_! ^J.*5'' *'•* ' % •. 

XP UNDISTURBED 
EARTH 

-J_ 

4 K 
3" 

WIRE MESH. 6 K 6 

VAPOR BARRIER 

LEVELING SAND 
WELL COMPACTED 

#8 REINFORCING ROD 

Tabi« 1    PAD DIMENSIONS , MATERIALS , TO 9 MNQS 

Bin 
Dia. 

•            ,-. 

Concreti 
Slab 
Dia. 

Min. Slab 
Thickness 

a 

Footing 
Depth 

b 

Footing 
Width 

c 

Concret* 
Cu. Yd«. 

Wire Ma* 
+ Vapor 

Barri«, <>* 

#• R«nf 
Rod 

Lin Ft 
14' 15' 4" 8" 8" 2.5 166 
15' 16' 4" 8" 8" 3.0 186 
16' 17' 4" 8" 8" 3.5 215 

• 

18' 19' 4" 12" 8" 4.5 270 115 
21' 22' 4" 12" 8" 6.0 365 135 
24' 26' 5" 18" 12" 10.0 475 160 
27' 

30' 

28' 5" 18" 12" 13.0 600 175 
3V 5" 18" 12" 150 736 195 

33' 34' 6" 18" 12" 20.0 890 216 
36' 37* 6" 18" 12" 25.0 1055 230 

_42' 43* 6" 18" 16" 33.0 1430 270 
48' 49* 6"        J 18" 16" 40.0 I860 310 
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ANCHOR BOLT SETTING PLAN: Fig. 3 

ANCHO« BOLT SITTING   ANCHORS OUTSIOf BIN 
AHCHOR BOLT SITTING   ANCHOR» INSIOf BIN 
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5.    ERECTING THE BIN 

Pie-aseetnbty NOIM 

(1) Before starting to bolt body sheets together, consult Tables 4 or 5 for the 
proper gauge for each ring and study Fig. 4 lor bins up to 9 rings, or Fig. 1 of the stif- 
fener column drawing lor bins 12 rings and higher. 

(2) Body sheets are sent out color coded on the edge, and also usually have a 
mill marking on the sheet, to denote the gauge of material. Color marking is as 
follows: 

12 gauge 
14 gauge 
16 gauge 
18 gauge 
20 gauge 
22 gauge 

Green 
Yellow 
Red 
Blue 
Black 
Copper 

(3) Bolts, nuts, washers and small brackets pertaining to various components of 
the bin are shipped in separate cartons. These hardware cartons are marked: 

Body Pack 
Roof Pack 
Door Pack 
Ladder Pack 
Foundation Ring Pack 
Entrance Cottar Pack 
Floor Pack (for flashing) 

(4) It is suggested that these packs be kept separata and not mixed. Tabléelas 
handy reference Indicating proper bin size. 

(5) Bota should be Installed with the bolt head and 
of the bin. such as on body sheets and roof panela, 

neoprene washer on the outside 

(•) We recommend using flat washers under each nut. This is particularly impor- 
tant where slotted holes are encountered. 

(7) Do net ever tighten the bolts. If an Impact wrench Is ussd, IS lbs torque Is 
sufficient. Over tightening can partially fracture the bort which may not be apparent 
at the tima, but can result in the bolt head shearing off at some later data. 
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Tabl« 4   RINO GAUGES—STORAGE AND DRYING BINS 

x« Tho bottom ring It always th« No   1 Ring 

Mnrfft No Ow J / nm^am^m 
• 1 «? •1 •4 <* * • ; 

*A r. i 14 TO 70 7? 

» "•* IS IH Al 70 72 

A«   1\'> 1!> 18 IR 20 70 72 

20 22 A A   IS h IS 16 18 18 70 

A A is ; IS 16 IR 18 18 70 70 77 

18 18 70 70 

«A IH 4 

AA   1»«, 

1» 

tr 
IB 70 70 70 

18 1« 70 70 70 
AA   1«« ir te 11 18 70 70 70 

AA m ; 18 14 IR 18 18 70 70 20 

HU Iftb It 14 16 16 m XI 

MO IB-fr 1« 14 1« 16 18 18 M 
A A ,>l  1 71 16 IR 70 

A A  ,14 21 1« II 70 70 

AA ?1 6 ?i 16 16 70 30 70 

AA ?!  ; 21 14 16 16 It 70 70 70 
Mil ?l S 71 14 18 16 11 70 
MI) ?l 6 7f 14 14 16 16 It 70 
MO n i 71 • 14 14 »6 16 18 18 70 

AA M J 74 1« II 70 

AA24 4 24 16 II 30 70 
AA 74 6 24 14 1« 16 11 10 70 

IO AA M ; 24 14 16 16 1« 18 70 

MO 14b 74 14 16 16 18 70 
MO 7*6 74 14 14 16 16 It M 
MO ?*• 1 M 14 14 16 15 18 30 

Mo«* Ma.     Ow 

AA ?7 3 27 16        11      70 

A* ji 4 

AA  11 ', 

AA  2'« 

AA   ¿Ì   I 

AA   IO ) 

A A   KM 

A A JOS 

AA 30 7 

•«ni 
AA 13.4 

AA 335 

AA Ht 

AA 33 7 

AA 36 J 

AA 36 4 

AA 36 & 

AA 366 

AA »7 

AA42 ; 

Htnf O»   *% 

«1       «7 •3 •S 

77 16 là 

14 

77' 14 

14 

30 18 

16 

14 

AA 306 30 14 

30- 14 16 

16 

3?        14 ie 18       11 

33 14        14 

14        14 

14 14 

14 1« 

14 16   •     18 

14 14 

14 14 

14 14 

AA1J4 47'        12 14 

AA 47 S 42 14 16       18 

AA476 42"       12 14 16        16 

47-      17 14 

A A 46 4        46        11 1? 18 

A A 4ft!, 48' 17 

AA 466 48 11 12 14 

TO 

ia 20 

1b 1H 

18       70 

18       20 

16 

18 

18        18 

16        18 

18       18 

18       18 

16 18 

18 

18        18 

18 IB 

18 

18        18 

AA 4» 7 W       II 12 16 16       18 

20 

18 

18 

18 

18 

Kig. 4   BODY SHEET LAYOUT, BINS, 9 RINGS OR LESS 

TWO MM DOOR 
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Table 5   RING GAUGES-COMMERCIAL BIN8 

* Th« bottom ring la always tho No. 1 Ring 
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TABLE 6 BOLT PLACEMENT 

UM 
5/16" x 3/4" 

Uw 
5/16" x r 

UM 

5/16" x 1 1/4" 

3Ä" x W 

UM 

3Ä" x 1 1/r 

1. 

2 
3. 
4. 

In vertical and horizontal Mamt of all body sheets in bint 
kMa than 0 ring» and in 16. 18, and 20 gauge shMts of bint 
i ringt and ovar 
For fattening bas« anglet to bin wall 
For faetening ladder brackets 
In vertical Mama of 14 gauge foundation ring sheets 

2. 
3. 
4. 
S. 

What» 5/16" x 3/4" bolts are too short to facilitate drawing 
parta together 
In roof panata. 
In doors. 
In entrence collars with 14 gauge ringt 
For faetening stifteners to bin walla 

1. On lower and of trusses. 
2. In horizontal Mam of 14 gauge foundation ring sheet 

1. »n vertical and horizontal Mamt of all 11, 12 * 14 gauge 
body sheet* in bina 9 ringe and over. 

2. Nt vertical Mama of 12 gauge foundation ring sheets 

in horizontal seam of 12 gauge foundation ring sheets 



• *é- 

fe.    tuf« 

(1) T*m customary srocscfufs kw miff»"! »to few »a Wfto to 
tofsctly uso* »» preparad *»u««i**Hïf( »toas body anaati «»»te»» ara fc***«**»* is 
»to lo» nnç at »w fewv »tor» to me»** WW nasi t 
to Nfl <tw a»»»  itila 1 »wlwn @f ft» few» «to* peti« a»arsd ars»»«* #to ewe* 
•o INM body »Ito»to may fes feoMjsd to »to fewttom a8toaa ¥ c 
»•armad fem nawflW * 

(2) TSm feas> »hasta to» 1*to to» rtnf mu«l fe» tum** o* séps »s tftof «to •»* 
totmns, »» ••coito' »wits*«»* row a* feod hoto» »fe»ut I" •>«*» »to saJajs a* «to i 
to up»»rm©st   lito*» *©to» ars uasé >n »•»torin| »to feo* Itoti 

(3) m b0#»n§ »to feetfy »»tosto tossHto' »oHo* a eon» »»m 
•tway« cwsclsaia»*«) «*• *srtics< ados 9* ms to« aftost 0¥»# »to r«1 
•asma »sto»sam arttoinmg feorty ansata fquir» *tf«» cauto»*», »n »to t*««»m»ath top. 

Ttos eautomaj i« »toe«* o««««»» a* arto «a»« to »to fea* "»tos (Fif lì rhsra to 
aetoquato am») eauftuns, •« »to 

cauto »to *sfHea4 
—ma only  M yew 
cauto »w 

I» few« «SMSHWf 

Wf. • 

(1) tatora »tortmf on 
W» »to eoccsct 
*jt¿cftoar o* hoto» 

mm*  »» aura you *sv« *scsi¥Sd *fw 
e< fo*>< »anata ar«l *» »*>e»a* a««a 

»snata  C#f»su* Tafeto 7 

AAA^Aur  ar^Bjs^ajl  atttaasaa^ 

TtM» 7    HOOF PANtt. tCHfDUCI 
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eurai HMO ASMMSLY FOR 15Ml' DIAMETER BINS. 

mé t* 
rm§ an 

01 ml •8ÜOIW 

cmmi nnç *»O*» the roof cap on 15  end 18' diameter btn». 
rwtf ana brachete »rom the outer nng *hen »reeling 21' diameter 

Ft« • m attaching upper roof brachete to tha canter fing of 15' 
raj la etwa» the attachment of upper roof brachete to the 

ama 21 «amatar and leroe* Nota mat tha diatance from the 
noia to tha Bottom of the nno, in Fi« Sa i« 5«   Do not IMO» !*• 

CENTER CAP 

um* noof MACKET IOI 

»ANlt 

CENTER CAP 
BRACKET 

CENTER RING 

(A) 
•ÄACMTTATI 

*»• 



^^l&MVtfMi    •MAA4A CtNTM MMO 

( 

PO« Îl'-W DUUMTVI 

.       towt* meo* MACIUT 
^^JiOTI   UM MACHT 1.1«. 1 

AT 

ft» «A 

v 



'*»- 

»«Nil 

waft»* 

w»th   t 

Ol ftf  7 «MM INee type* a# tow roof brach««« that ere used m boKmg »M 

* #w *e# bedy nnf  Theee »racket» should CM botfed to Ih« pan«l» M 

I* INI reef IM they should no« be boded lo m« bin ««H sheets urv 
— M«Mm ObtnseMS   tf and 71 «am^rt. "A  brackets 

•» INI bottom Me*» of «vary «aurUt rtb ©# IN» roof and the lower and o» these 
wtN aflNi prop» time be boned at each *«r*eat Mm «here the bm wall 
* (om«d    0   brackets »r« bolted at all the intervening nos  For tun» 24' 
and tm^rn  «.nee a nitor is boiled at each vertical seam and «nee roof 

« eemewxi o*«f the ruhen no towe* roof bracket ts bolted at the vertical 
warn« For mees larger bmi the roof panels ar« bolted »o the top body ring 
brace»«« m the pane« ne« and with  C   brackets midway between the nba. 

m Note IN* 
or 

•a pu NM 
IT 

ine h©M «town brackets ere provided with slotted upper notes and 
hulee which permit attaching the roof panel* so that they m»v 

n ftueh on the top body ring or supported with an air spec       ,^- 
*• roof and the top body ring 

USfOON 
24\ 2T 4 AT 

Rf.7 
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(5) Place a center bin jack or a 2" x 4" pole with croes arm to support the canter 
ring over the center ol the bin pad. The ring should be supported high enough to 
allow the roof panels to lie at a 30 degree pitch when bolted to the center ring and 
the upper edge of the top body ring. Taking into account the 33" width of the top 
body ring and the pitch of the roof, this means that in starting the roof assembly, the 
center ring should be supported at the following heights above the bin pad: 

15'dìo 
18' dia 
21 dia 
24' dia 
27'dia 
30'dia 10'3" 
33'dio U'2" 
36' dia 12'0" 

(8) On bins 21' diameter and less which do not have roof trusses, the next step la 
tc mount four roof panels, equally spaced around the bin, bolting the nose of each 
panel to the upper roof brackets as discussed in par c(2), above. Working counter- 
clockwise, bolt additional panels to the center ring until the roof is complete. Left 
channel, or rib, of each panel is placed over the right channel of the previous panai. 
Special car« should be taken in positioning roof panels with hatch openings in 
relation to roof and bin wall ladders. 

(7) Bolt the ribs of the roof panels together loosely, except at the second and 
fourth holes from the nose which are left open until the walk cleats are attached. In 
bolting the ribs together at the bottom hole, attach the lower roof brackets on the un- 
derside of the panels as discussed in par c{3), above. 

(8) Because of stacking during bundling and shipping, it may appear that the 
panels are too wide to fit consecutively over the center ring angle tugs. There might 
appear to be a gain as you work. If this happens, simply squeeze the narrow end of 
the panel. To facilitate fitting the roof panels together and to lin« up the lower roof 
brackets with the pre-punched holes in the top body ring, it may be helpful to rates or 
lower slightly the height of the center ring on the support. 



, I 

(9) Fig 8 shows the arrangement otroolladdt r> md the uppot jnd low»>r nnqsof 
walk cleats Hoof ladder angles are bolted at each hole along the length of the ribs 
on panels immediately to the left of hatch sheet On bins with trusses, the ladders 
should be put on panels over trusses 

(10) After all roof panala, ladders and walk cteats ara in placa. boM tower roof 
brackets to the top body ring and tighten all botte in the root panels 

MO'LAOOf ft 

Roof laoosn will not be ayanh/spaced. Move seen 

Fig. S 

WALK CLEATS 

Isddar aneje to the roof bolting it fits. 
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(11) On bins. 24' diameter and larger, trusses are furnished to give additional 
strength to the roof. These trusses must be bolted In place before mounting the roof 
panels. Fig. 9 shows the arrangement of trusses for a 24' diameter roof. For larger 
diameters, the arrangement is similar, keeping In mind that there is a truee to be 
bolted at each vertical seam of the top body ring. Flg. 6A shows the boMng of 
trusses to the center ring at every third space around this ring. 

Fig. 9 
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(12) After truMM and roof panait are in plac« the trusses art pined together 
with (ruta lia« at indicated in Fig 9 That« ties may be bolted al atinar of tn« two ad 
jacant »lots naar tha third point in tha truss angla, whichever wilt bait f.t in keepm«, 
tha trustas in a straight altgnmanl 

(13) After tha trusa systam has baan completely installed, tha roof panala 
mountad and bolted down in essentially the same stops as described m par c «I thru 
(10) except that with rafters präsent, it is best to atan by centering one roof panel 
ovar a truss and proceeding counterclockwise around the bin to attach tha other 
panels. Every third panal should be cantered ovar a truss 

(14) Tha final step to compiate tha roof assembly is to mount the rente* < *p m 
place For 15' and 18' diameter bins refer to Fig 6 Four center cap brackets k>r the 
15' diameter and three brackets for the 18' diameter are used to bolt the center cap 
to the cantar ring For 21' and larger diameter bina, refer to Fig ta. and use three 
brackets. Before tightening down the center cap. meert the notched rubber teatine, 
strips under tha skirt of the cap to fill tha void» between ribs of the roof 
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Flg. 12 

(8) 

a. Transition duett tor 22" and 24" drums on Bâuflhman W or *"*•**** 
haaters wh.ch connut with 44" entrance collar are ^"^^"f^íT 
«n three parts plus a hardware pack. To assemble this MN««I¿MJtbody 
hatva. together at «he «am. and bolt Caulk the ^.^^V^TlS 
and transition body and bott tha transition to the collar through holes whteh 
must be field punched or driilad in the transition body to match holes hi the 

collar. 

b Tha Baughman TR 24" - 18" transition is similar to the ^•^,l«\¡" 
assembly but is designed with an 18" angle ring tor a collar to fit the Baughman 

2 MP  aeration tan. 

c A larger transition to connect the Baughman 10 HP. fans and hsaters with 2$" 
drums to the 62" entrance collar comes from tha factory fully assembled. 

(9) Twin Bin Connector. If it is desired to connect a single fan and heater unit to 
two bins. Baughman makes a "Y" vatve connector which is designed to join two Wns 
seTapart exactly 53 1/4" wall to wall as shown in fig. 13. A 24" transition connects 
this "Y" valve with a Baughman 3. 5 or 7 HP fan and heatar. 
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6. ERECTING COMMERCIAL (TALL) BINS 

a For bin« 12 rings and higher, the height and weight ot the structures 
require special attention to foundation design strengthening of bin sid«walls and 
special heavy duty erection jacks 

b Carefully choose a site that is well drained We advise taking soil bearing 
lests to assure a soil bearing of 3000 lbs per tquare foot For loose sods such as 
sandy-clay, organic or organic silt and soft clay, a competent engineer should be ob- 
tained Consider local frost conditions and any code requirements Any backfill 
should be 15000 lbs floor load When leveling slab, keep in mind that the edge of 
slab where bin wall sets' must be held lo within 1 8 squaie level High spots will 
cause excessive loads on bin walls Use concrete equivalent to 2500 lbs Fig 2 gives 
a typical cross-section of a concrete pad for a bin of 12 rings and over, but it would 
be well to have an engineer verify its adequacy aqamst conditions at the site 

c Note that Table 3 requires three times as many anchor iugs for tall bins as for 
bins 9 rings or less 

d It is best to engage experienced erection contractor -, for tall bins Such con- 
tractors should have the heavy jacks required to handle the weight of these bins 

e Softeners 

(1) Z-Bar Stiffeners are provided fur strengthening the sidewalls ol tall bins 
The accompanying drawing entitled Arrangement and Assembly Stiffener 
Columns' gives the details otsttffener installation Study this drawing carefully 

(2) Note that stiffener columns are made up of 2 Bars bolted end to end 
Each stiffener covers the width of three bin wall sheets and their lengths are 
such that they are designed to be joined together at a point on the sidewall the 
width of one corrugation above the horizontal seam where adjacent body rings 
are bolted together Thus, bottom stiffeners are slightly longer (99 1/4") and up- 
per stiffeners are slightly shorter (93) than intermediate stiffeners (95 3/4 ") 

(3) Bin wall sheets come punched with rows of holes so that stiffener 
columns will be spaced around the inner circumference of the bin wall at inter- 
vals of three stiffener columns per bin wall sheet 

(4) Stiffeners are bolted to the bin wall sheets at the time the body rings are 
mounted starting first with the upper stiffeners Slotted holes in the stiffeners 
and a supply of shim plates a o provided to facilitate bolting stiffeners firmly 
together end to end. The large end plate on each bottom stiffener should be an- 
chored with two 1/2" bolts imbedded in the concrete foundation 

(5) On 12 ring bins up to 36' diameter, use stiffeners on the bottom 6 rings 
— on* upper and one bottom stiffener per column For all bins over 12 rings and 
lor 12 ring Una of 42' and 48' diameters use stiffeners to the full eave height. 

f. Bint 12 rings and higher are provided with a special small door factory assem- 
bled in a bin wall sheet which goes in the third body ring above the foundation. Our 
regular doom, 1 ring or 2 ring, are not designed to withstand the heavy pressures ex- 
perienced in the lower body rings of tall bins. 

g. The stiffeners discussed in this manual are not to be confused with stiffeners 
to be installed on the outside of drying bins containing certain makes of stirring 
devices. Such stiffeners are the subject of special orders, different hole punching 
and separate instructions for the particular type of installation being planned. 

tÊÊM ^MHMHUMUSSi mmÊÊÊÊM 
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APPENDIX A 
Special Instructions for Assembling 

14, 16', 33' and 36' Diameter Roofs 

1    14' and 11' Diameter Roe«« 

a 14' and 16' diameter roofs are each composed of 2ñ panels No trusses are 
used in these roofs and, unless special ordered, they come without hatch sheets Fig 
14 illustrates how the hold-down straps and center lugs *r« attached. On 14' and 16' 
bins, there will be only two hold-down straps per foot sheet The center strap is not 
used Holes in the top body ring tor bolting the hold -down straps must be held drilled 
or punched with the drift punch. 

00 

Fig. 14 

2.   W and N' Diameter Roofs 

a. The 33' and 36' diameter bins each have 30 roof panels and 15 roof trusses 
spaced under alternate roof panels Roof trusses are bolted level with the top edge 
of the top body ring at equal Intervals around this ring which measure 82" lor the 33' 
roof and 69-1/3" for the 36' roof. All holes in the top body ring for bolting trusses and 
roof hold-downs must be field drilled or punched. 

b. For the bolting of roof trusses to the center ring, refer to Fig. 8A On the 33' 
bin roof, the trusses are joined together with one ring of truss ties as shown in Fig. 9. 
The 36' bin roof has two rings of truss ties spaced at approximate third points along 
the length of the trusses. 

c. For bolting roof panels to the top body ring, refer to use of hold-down 
brackets "B" and "C" as shown in Fig. 14. 

MMMIMi 
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Tfce above îa «  fully   irt «grated dr.var, ato/age bin with  integrated 
fillio»,  «uptyinr or  trarafer ofayain to  adjacent bin.     Capacity  v  rica 
is ?   t*na par hour 2?^ woiature te 14^.     Storce capacity   ia 19 to> a of 
p»4%.     Ceaplete «nit   la available fer manufacture under   linenaa. 
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BOTES OH PAPE 54-55 

THI $29,400 FIGURE POR THE BUILDIIG REPRBSEWTS 1 POTEWTIAL Ft» 

LOCAL MANUFACTURE.    THE ASSUME) FIGURE USB) IH THE TRIAL ACCCUITIIO «AS 

$100,000. 

THE TABLE OP ORGAHIZATIOW IS PACKED POH TRAIÏIEO PURPOSES AID TO 

MÀIHTÀIN HIGH LEVELS OF LABOUR IHTEBSIVITY.    IT WILL BE ISCESSART TO 

MODIFY STAIDARD MACHISES AID METHODS TO ACCOMMODATE TO THIS.    SOME 

SUGGESTIONS ALONG THESE LIIES FOLLOW.    A LARGER MARKET WOULD ALLOW TWO 

SHIFT OPERATION AID IICREASE THE IHTEISIVITY, WITHOUT KEED OF IBM 

TRAINEES. 

IT IS SUGGESTED THAT COISIDERATIOI BE GIVE! TO MOVI» ALL MILLIEO, 

ASSEMBLY AID WILD TO SATTELITE WORKSHOPS SCATTERED THROUGHOUT THE MARKET 

AREA.   THESE COULD ASSIST II WARSHOUSIIQ, SALES AMD ERRBCTIOi AS WELL 

AS APPROXIMATELY   3/8 OF THI TOTAL LABOUR IIPUT. 
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Ta« ••chin« shown abov« is a rather crud« aaohln« d«*«loped by the 

author which is capable of oontinuou« corrugation of galviniied «h««t (coil). 

Coaioel ttuda added to the «traifhteniiif roll accurately mark th« proper 

hoi« location«.    Cut-off 1« controlled by « travel-dial and aicroawitch. 

This aectune oould b« f abri oat «d locally. 

Alternately, a conventional,  oontinuou« roll forain« aachin« with conical 

•tat« addad oould b« iaported.    Thi« 1« th« approach aaauaad in th« body of 

HM report. 
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Figure 4.5 

(S«« figur. 4.4).    If th. straitening rolli. r««ov«d th. two roll 

•y.tt. b.co«. an .ffecUve roll  curvir* ••ehm. -Uh th. corru^.d .hMt 

curvine around  th. eta.l roll.    Th. d.«ree of curvatura ;.  rruchly proportional 

to the pr.wur« between roèla.    Th. «achin. could .ith.r b. .l.ctnc lotor 

driven or placad in a vartical  position and dnv.n by hand by .u» of a Ion«, 

overhead crank.    Thia «ould r.nd.r th. »achín, portable and alio- .h..U to 

ba curved at  the Bite. 
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CORKUCATION 

Shown (Pig. 10)  is estimated t 500,000 corrugating machine suitable 
for a steel mill.    Small capacity machinas  have beer, built for a bin 
manufacturar for approximately S 30,000.    The cost of the simplified 
machine line demonstrated experimentally by the author  is estimated at 
under t 10,000.     It has the advantage of also embossing hole locations 
and producing controlled sheet curvature.   (Fig.11). 

liMHSHlÉfelámmHí 
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UNITED ï:ATIO::3 DEVELOPKET ORGANIZATION 

Ulf IDO 

Terms of Reference 

Servie« (Job)  Titlei    Preparation of a Comprehensive General Propoaal 

for Local Manu facture of Modern Oram Storage 

•quipmerrt and Gathering of Supporting Data. 

Ocrerai  B&çï'n-ound Information 

To prevent Mid« spread starvation it ia imperative that buffar 

atorve faciliti«« for pjaxn be set up in »oat  of tha developing countries. 

(See Famine 'jiudst Plant/ - Tim« Magasine, April   30,   1973) An estimated 

rerpiire»'..nt of one metric ton for each 20 people ia estisated M required. 

The estimated annual  savings  in gram value attainable through use of 

modern storage systems vis-a-vis traditional   atorare ajrsteas  ia t %OQ 

per metric ton. 

The installed coat of storage in developing countries ia t 25 - • 30 

per »«trie ton of capacity,   for either import od équipaient or traditional 

equipment.    Tha installed coat  of modern corrugated steel eins m the) 

United Statee run« fro« t 10 - $ 1} per metrie ton of capacity.    Tko «eat 

of shipping eoiled eneo* steal to almost any of the developing count rio« 

in quantity, adds less than 20jC to its east.     Preliminary studies by  Uli DD 

she« that with slight changée  in desi«« and SMNnufaotttriftf technique«, 

modern grain »ins could he locally manufacturo* with the following éeelrsel« 

results. 

l) i local  installed priée ef «near I 15 per metrie tea of ea»a*itjr. 

I) A savings of grain value eaeoeding the ferole» esehange expenaUture 

in ene year. 

)) An upgrading af lee al stempewer and tedimele 
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Local  manufacture of ^,nn  noru;» ayr'.tter,  h=tn t'c-r   íMtiatea ir. 

r«t"<!«\-U   developing couiz ries.   (Wi»a»Tly lîepor*   '" I :n/;.;..; ;0)     ?r->ii-'>r 

of inappropriate  tecm.olc,~y har. resulted   m hi, rer   irf.iliti pric«w  th.v. 

necessary.     It   it believed that  tht appropriate mr uEwtunr.f techrn w     iro ro* 

sophist io ut ed ar.d car. be  easily mattered  in nc:'.   develoj ir^   cour.trii::. 

Projet Objective« 

1.    To produce  for (insemination to developing countries   in ;;erieral îztd 

fon» complet«  document st ion  ar;d ¿-¿idelinon   fer  local   manufacture of 

modem cfrruf»ted steel bins. 

?.    To etudy and   adapt  exmtinc technology in order  to m«e*.  plant  disiar. 

objective»  aa   fellow: 

a) Br-factory  com of S 9.00 per ton; 

b) Capital   inve;t»fcnt  of I  1,^00 per worker  or  lea*) 

e) Minimal   sire output  (one «hift  output 2m,,û00 tor.c per arguir 

approximately); 

d) Rational  ut« of galvanned cteel  eheet  integrated witn locally 

available Materiale - wood - concrete etc. 

3.    The documentation ehould be logically preeer.ted ir  flexible  form .t 

e« that it can be easily »odi fi ed te reflect  the specific needs of 

any developing country.    It  ehould bo useful  a« a pre-inveetwent 

eoca»a«t ar.d understandable to a non-tasanical potential investor. 

4«    The documentation should ine ludet 

•) Ta» le of or fan 1 «at ion ino hiding Hat of foreign personnel and 

ear at ion of assifiiaent; 

b) atetchee an« tool design; 

•) Mettait* ar<4 «raipnent specifications) 

t) rViÉMit adaptation (desi** for local conditions of *ant*ctttr«)| 

e) rVsEast ion coat eatiaataat 

f) Want lajrwrti 

f) financial  prospectus ineWéinf trial bai ano e eheet, prof it/lea« 

etat am*« awamfaet urine «•** »totonoiit in conventional faraats 

I) Li it ef attorniai  international  inveetaetrt  sources | 

i) List of potential  international aanu fee turine technology sources; 

j) Liât potential developing countries. 
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A copy of a similar doriimentation ic appended to be used aa a guida 

fer  forr.at  and COT.tent  and i a conoidered to be part of tht tarmi of 

référença. 

It is intended that the general documentation will be upgraded in th« 

field and the project   implemented in «elected countries. 

A major constraint  IB to provide máximas flexibility relativa toi 

1) output 

2) intensity of manpower 

3) divisabilitjr  or module for« 

4) lavai of sophistication 
rj)  investment   coure en. 

li 

f 

Scope of Contracting:  Services 

Phase I 

1. Compila a list  of small grain »in manufacturer* with inclusion ef 

approximate size, output, and financial «trueture (per Dun an* 

•treat data). 

2. Study one or more factories in depth ani take photographe er aake 

sketches of the aajor processes involved. 

3. Determine approximate sales prices, both retail and ea-faetery. 

4. Determine average erection costs and man-hours of labor required. 

5. Coapile a normal  list ef tools uaed for bin erection. 

e.    Conduct a survey of the xillingneea of manu facturera te participa* e 

in specific projects through the following' ì»i*+ ventare, tesante al 

corporation an4 licensing, investment  asmi scapile a liât fer f»lleer- 

up ay l»IDO. 

7.    Compile current   ìnfcraatlen aa le« eoe* alga strength «te** 

»in »sage. (Fer esempla Areco Gaines or ecu i val *•, particularly priées 

ani   eat cart ef uà age by tac industry) 
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% 

8.     Usine the above) data attempt a compi ata pilot aanufacturing plant 

proposal for implantation in a developing country, which aas/ta the 

bacie objective« of lb« background •action. 

9«     Sub«it tha raw data fro« phut I inveat igat ion to UKIDO along with 

tha draft aanufacturing proposal. 

10. Upon raeaipt of UWIDO^a eoaasnta prepare and subalt tha final  draft 

in aVçlish in three copiée. 

11. Upen approval  fresi USIIO proceed with translation and publication 

in feflleh, Frano h and Spanish (,        copiée each).   Of fee*  printing 

«r laro» with e law illustrât iona will be accept »bis. 

1.    USUO will return eosssents on the draft «am» factoring proposal and 

raw data within two weeks of receipt. 

2. US1S0 will return eoe» ants and/or approval of the final draft within 

•ne week of receipt of copies. 

3. approval of tha final draft mat be eeesaleted by January 1,   197% 

4«    ieoelpt ef feci iah eepies by 

S    laeeipt ef Frema and Spanish eepies by 

ia aVwjliaa. 

ft» brief t rapare« »tes) the prelialaarr aswl flaal 

a» U reapesMlble fer all »ervioes, travel, «a* 

J#    Slfe.        Ü§w 
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