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1. Introduction (General)

Bridging the gap between the mamufacture of simple agricultural tools
in a black smith shop and the establishment of commercially viabls plants
in developing countris 18 a traditional stumbling block to both Covernments
and international development organizations. This study is an attempt to
hypothesize the activities and resources required tv set up a minimum sise
manufacturing plant capable of clearly demonstrating all the necessary
techniques required to bridge this development gap.

The manufacture of modern steel grain storage bins (silos) is the
object of this monograph. It represents a very good choice to illustrate,
transfer of technology vis-A-vis single product manufacturing. The hiestory
of industrial development is replete with examplee of attempting to transfer
manufacturing technology by introducing modern machines and methods and
then attempting identify enough varied produois and markets to maintain
machine utilization and train operators. From this nucleus it wae assumed
that somehow an entire industrial sector would suddenly result. Usually
a monopoly situation has resulted with the establishment market oriented
manufacturing blocked from establishment.

Orain bins are an excellent initial mamufacturing venture both from the
demand and supply side. A sizeable import is already extant in many
developing countries, and the delivered retail prices are approximately
2k times those prevalent in certain of the developed countries. Grain
storage is currently one of the biggest problems in the developing world
(Sse Famine Amidst Plenty-Time, Magasinme April 30, 1973).

Dr. Boerma, Director General of FAO, estimates that new storage
facilities for 150,000,000 metric tons of grain need to be establiehed
within the developing countrise to prevent wide spread starvation due to
the dspleted world grain supply and ie proposing a unified attack on the
problem on a world wide basie,




The entimated annual savings 1a grain attalnable with modern
storage squipment 1n contrast to use of traditional storage systems

are well known. At current world market prices the average savings

*
amount to approximately $ 5.00 per ton per annum.) At tnis rate of

savings, the capital return period 1s approximately inree to five vears
for investment i1n corrugated steel bins equipped «1th seration svetens,
This sakes local mamufacture an attractive 1nvestment proposition,

especial.y 1f stored grain can be used as collateral,

The manufacturing technology 18 not highly sopnisticated, yet
1llustrates the 1mportance of all aspects of induetrial management,
In addition, the means of deficit financing and 1nvestment recoverv
are thoroughly understood by international banking agencies., It should
also be added that grain bins 1llustrate the advantages of prefabrication
manufacturing versus on the site construction and therefore will have

an important impact towards establishing a sheet metal 1ndustry.

The objectives are to limit the project to the manufacture of one
specifio produot, which 1s a completely self supporting entirety. The
product should be chosen according to the following criteria: It ehould
be supported by an adsquate small market. It should represent a viable,
self liquidating investment project without recourse to subeidies. It
ehould be as emall as possible but admit a clearly euperior level of
teohnology. It should clearly demenstrate all fzoete of industrial
technology, including purchaeing, inventory control, engineering, develop-
ment ,servioce, mariet development, and new manufacturing techniques 1n
one oomplete package, In total i1t should represent a mamufacturing
prototype which oan easily be copied and evaluated relative to extension
into an entire mamufacturing seoctor. This would lead to the establishment
of a multiplioity of muolear, single, preduct oriented manufacturing
enisrprises along with olearcut knowledge of the minimum foreign expertise
to be imported.

*) Calculated on the basis of $ 120 per metrioc ton average grain
price. (At this writing, the international market price for
rice ie § 440 per ton for milled rice!)




The initial programme and the extensive s °forte f1t well 1nte the

general programme of 'TNIDO. The enclosed Draft Reperi-Proposel fer Lesal
Manufact.re o. Modern Stee! Jtorage Equipeent 10 an attempt te 1llustirete a
tvpical eaxample. It is balieved that this approach ceuld facilitate direet,
se. y-public investments through long terw porrowrnge frem sourcesd such as
Aorld Bank, and varioue international lending agenciee without receurse te
foreigr equity and other vestad 1ntereet forms of capital formatien, ™ie
would allow more flexibility, more rapid and rational development and suppert

forelgn exchange policies,

As 10 often done in developed ccuntries, the sxercise consistis of:

1. market survey of competi.tive products

2. establishment of desired specifications for market penetration and
target level

3, testing competitive product performance

4. rational breakdown into suitable componsnte

Se decieions on which raw materials, parts and services to purchase ov
include in the manufacturing plant

6 decisions on new equipment, finances, etc. to include.

7. redeeign of parts in line with available resources.

Certain highly developed countries have consistently applied this
technique to introduce new product manufacturing technology with great succese.
The popular alternative of technical co-operation and licensing agreements
have not been very successful thue far as applied to agricultural machinery.
The primary reasons are lack of expertise vis—d-vis the problems of develop-
ment and the setting of short range sconomic goals on the part of the licensor.
UNIDO is flexible and competent vis-A-vis both difficulties and in addition
less biased and more altruistic in project identification test and analysie
of competitive producte, design of mamufacturing facilitiss and isplementation

of local manufacture.

11, Prgmnl

The propoeal is to establish a prototype, smsll single complete product
manufacturing plant which woulds
1, DBe cosmercially viablsj
2. Provide manpower development;

e e i s
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3erve as 1 protetype for other eiagle product mamufacturing activity

and product development;

Serve as a prototype for market development, both national and regional;
3erve as & prototype for UNIDO sctivities i1n development and 1n technology

transfer,

that public sector suppert ie available i1n the form of tar vacations
during the etart-up;

abtlity to obtain adequate foreign exchange, and long term bank loans

at 10% intereet per ann.us;

& private sector capital etructure ie assumed and etandard accounting
prooseduree used to illustrate it;

protection againet i1mporte duriag etart-up and for a reasonable period
thereafter; and reduced impert tazes on componeate not available locally,
etc.}

that a retail installed price of § 15 per metric tom of capacity (WT)
will prevail;

that an ex-factory "whole-sale” price of § 9 per W will prevail and that

the burden of the market development expensee will be upon the retailer;

that an adequate samufacturing site can be obtained, complete with
adequate electricity, water and other servicee for § 10,000; the .ost of
bujiding is based on the coet of au imported light weight eteel
structure with local erection supervised by UNIDO experte}

speoi fications and durability of preduct line will be equivalent to or
exceed commercially available models;

that gemeral purpese machine teols will be used with an emphasie on
sodern associated fixturee and special tooling;

that machine teols and parts caa be imported and installed for 1% of
the world aarket price for sisilar teols and parts}

that s significaat portion of the special tools, ogen, dies and fixtures
will be mede im the plast tool room as a pre-mamfacturing exsroisey
that the faotery will eperste 2,000 hours per anmus and a standard hour
(for produetivity caloulations) equals 45 aimutes;
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1. that direct labour costs averaye $ 0.0 per hour and i1ndirect (ok1lled)
labour costs average § (.50 per hour;

14 that hpzh salaried foreign personnel wil! be subsidised during start-up
to the sxtent of tne 3 C,5 per nour rate;

15, productivity of latour 18 assumed to be 'S §, that of semi- 1lied
labour in developed sestern countries;

iv. tnat new product development, new mamufacturing sethode and repair

will be carried out in the plant tool roen/o:ponnnul shoyp.

1V. The Mamufscturing Plant - Production of irain Sterage Bine Suitsble
for most Developing Countriee

Forwords

There are ipproximately Y0 different manufacturers of this line of
equipment world wide, [t has been well received by the developing
countries, especiallvy 1n the rice producing areas. It is produced in
most of the developed countries 1n small quantitiee for domestic use.

It 13 also being produced ir several developing countries, In some
cases under license and in other ca=ae, developed lecally. The squipment

18 relatively easy to manufacture.

The plant herein discussed has a one shift capacity of approximately
200,000 MT of storage capacity per year. Thie sise market existe in at
least 10 of the developing countries.

The raw materiale required are universally available and the labeur
content and the aseociated skille developed quite high. Dependent on the
country, from 15% to 25 £ of content will need teo be imported initially,
based on the $ 15 ;'r MT installed prioe.

Thie exercise is a logical riret step towarde the rational develepment
of an agrioultural etructure manu facturing induetry and thence ea te various
similar equipment. The initial investment ie modeet, the time required te
reach production relatively ehort and the economic rate of return oa capital
very high. These attributee make it attractive as a pretotype mamufacturiag
exercise directed towards a eingle product., Storage of grain ie often o
Government sponscred function in the dsveloping oountriee with Government owning
and managing most of the equipment,
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1rherant in many licar siney and techracal co veration oy Pt regatiat o,

It alse er:bles continuing use of :ubsiliary overrsart aci N0 peo siroes,

Plant and Prati~tion Reciirecenty

Tr*retuction

e P . st

This plart proprual renreserts an e a0 rprgrg " R S BN
on INiDu's ex;erience 10 three leml-yrg «ourtpies, o lan o qn it 1y e

farm follows:
i, The Government selects a suitahle locally weepted v yiact lina,

2, With 'MIDA' requcated aggistanea hires + - bp ot an b3 Ypaql daen the
product 1:ne inta onponants ard propome wsii et oy Uy ot g gile

local me afacturing practicea,

L With UT'1D 's requented assistarce makes Jecioicns e or Lo L.t 14, uay
locally or 1,01t on each part.
4. WIDO upon reqiest, plans the tools and methols wrd the chysical flant

prduce this "economic minimum",

5. The Covernment proviles the land aind physical plant.

6. I™NIDO assista, upon request, in providing experts an' techniciica through

the start up phase.

1. IKIDO assicts, upon request, on a continuing basis in extension efforta

for other product lines.

R, INIDO assists, wpon request, in plant exparsion maristin: devel-_-ant
and roduet diversification activaties.

9. IMTDC assiste, upon regrest, in efforts to develop lecil sources for

ancillary automotive® components.

10, The general aspects of the prejeot are to de non-proprietary to assist
UNIDN ia extending the schems te ethew rountries.

* *includes agricultural as sub-set



Product 3pec. ficqtion

The specifications for mest steel grain bins are remarhably oim lar.
Complete details of & typical sodei are incluied here for referense. Optional
associated equipment for 1rying snd has ilAg AFe alse shewn. The fellewing
arer-ise 18 ~onf.ned to manufacture of compiste sterage bine, although 1t 10

obvious tha! prefabr.catel structures rould essily e added te the preduct line.

Jeeign spe-.f."atione L 3tandard Pine)

Por 1nitial productien only twe eises of bin will be censidered. They
will be & & mater fiameter By S meter eave Night and o IC woter 4diammter by
5 meter eave. These have capasitiee respectively of 2.400 bushele (A0 setric
tons) and 1C,0C bm (209 metric tens), The reef piteh 10 id1%. A study of
catalogues and offerings from bin mamfacturers .¢ indicative of the varieus
e1368 tha! can easils made frem the eame equipment witheut re-tesling. ™e 00
twe 81308 wars seiected as representative of tremds 12 ssdern graln sieorage
amd drying systems, The:.r tremds apply fer beth on the fare and light
industriai applications, Cemplete sumliary squipment for drying and handling
can be 1nitially 1mperted and later lecally samufasbured.

The stee]l epecified 10 glvanised sheet of 90,000 Pe1 manimum yield

strength. The thicknses 18 medified asecordingly. ™is represents the

mest nedern prastice. Nachimery fer mamufasturing channe l-lesk drying fleere
will be imitially i1mtreduesd. This will previde an immediate 24a-1ise of
sanufacturing s cemplete lime prefabricated steel buildinge. (See Appeadin).
Side sheets vill be designed se thet whele musbere of sheets will preduss whele
maber, setric diameters. The prepertions (spasing amd dopth) will corvespent
‘e sedern trenie ami preduce whele mumber setric sewe Meights. Taie wil
simplify rapid iatreduction of special oises at o later date. Vider, deoper
sorrugations will be used fer casier forming (this io Vhe seet recoat tread).

Design medifications will be minimal, and suly as remired, to suid
samfasturing censtrsinte. Copasitioo and durability will » equivalent o
e3000d these of semmersially svailedle msdels. AS lerge & perscatag of
parte ss pessidle will bo redecigmd fer lesal fobricstion fren mow amterial




oad the we-of low preduction fadrication methods, The mamufacture will
intlude a8 much of the bin as pessible in the mamufacturing schedule.
Initially oritical parte euch as high strength sheet steel and fastensrs
will be imperted te maintain perfermance and durability. As required,
Sachinery may Mo added and greater content manufactured locally.,

Plaat epecifications and cqpital budget: Cost:

le A% oq seters floer space (Central factory only,
sattelite factery/warehouse/erector not included)

2. estimated cest with electrical/mechanical equipment

(sosumes medera light, steel Muilding) $ 40,000
)o output of 100 WT per heur
4. value of land 3 10,000

Tetal (land and
building) $ 50,000




1. Corvugntion Mnshine

2. Long lesf bonding aoshim

). Doep threet drill preesee

&+ Pese pansn] doening Saché e
5. Delling 1o slitter for shmed

3o Port 1Y tPumd

2. Conbination Nushine ehep
) Bmnl]l sheere

4. Innding sashime

9. Dadial oaw

6. 0ffies furni tuse and ognignent
7. Pertchable Seels and repeier parte augplioe
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I Gemiial Irvevars Aeewentises

e follieowiag gonersl SAsuaptions are made;

le. ™o oteel suppiier will be willing te estend I daye
cpedit oa teres of /4 £ por wonta;

2. ™e Joverament eiil Sither o an i1wveoter or a londer "or the
projeet;

be T™at tar and tar1? conceselens are shtainabdle for at least
5 reare;

4. Thet all prefite can de plowsd doon inte ompansiea for s peried
of 3 mare. A antursl erpansion pattern would be leca] dovelep-
et and samufecture of prefedricated stee! dulldinge;

3. Thet a surpiue of saspewer 1o wesd for traiaing purpeses and
et o000 capaeity will de ueed feor Job centracting if prasticas,.
Obvieuely eortain aschines are et Wevily loaded and sanpewer
SLght bo shuttiod detwsen machinee,

7111. Traal Bammfastering Coet Sistesest, Avewmticee

ASSunnd preduction rete oguale MOD WT Nerage capesity por hewr.
ASBuning & ono ohifV speretien of 2,000 hours por aamem, the predustion
1o 200,000 DY/ anmen.

“mimmututlsmn. ™he e3-fastery priee
1o assumnd ¢ b0 § 9 poer W,




IX. Trial Profit and

Net Sales:
lsss returned goods

Cost of Goods s9ld:

finished goods inventory, 1 Jan.1976
cost of goods manufactured

total cost of goods availabls for sals

less finished gooda inventory
31 Decemder 1974

cost of materials sold

Gross Margin:
Selling and Administrative Bxpensey:
Selli nees:

salse salaries and commissions
advertising expenses

total selling expenses

Administrative Expenses:

Salaries and fees

miscellansous administrative
total administrative costs

total selling and administrative
expenses

mt operating profit

non operating profit

net profit before taxes
estimated income tax

net profit after tax

s Statement for &

T
$ 1,800,000
$  %0.000
$ 190.000
31,130,000
$ 1,340,000

150,000
$  57.%0
3§ 11,50
$  75.000
$  42.%0
| N1 ]
$ .00

21,750,000
$1.,1%,000
$  560.000
$ 123.000
$ 430.000
$ 2,000
$ 450,000
nil
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X. i factring Coet 3t at £

Nork-in-process inventory, 1 January 1976
raw materials

inventery, 1 Jamary 1976

purchases

freight in

cost of materials available for use

lass inventory, )1 December 1974

cost ¢f materials used

direct labour

Semufecturing Overhead;

indirect labdbour

factery heat, light and power
factory suppliss used

depreciation of plant and equipmsat
insurance and taxes

total mamifacturing overhead

total mamifacturing eeets

total werk-in-process duriag peried

$ 2%.000
$ 820.000

$1,070.000

820.000

75.m

lese work-in-process iaventery, 31 Deceaber 1974

cost of goods wamufactured

$ 1,1%0.000
$ 1,200.000
$ 100,000
$ 1,105.000




N. Trial Blases Mieet. Al Dresster 1979 - Asaste

Curreat sseete:
cash and soouritise

ascoeunts receivabdle

lesa allewance for deudiful asecuants

inventeriee;
finished goeds
work-in-precese

rev materials

supplies

prepaid expeases

tetal curreant aseets

Fized aseeter

land

buildings (2.100 °)
lasss depreciation
sachinery and squipment
less depreciation

total fixzed assets

) 19

8 .00
12,2
$ 19.000
$ 100,000
$ )0.000
L0000
$ 60,000
¢ 23.000
$ 100,000
$ 12,50
$ 140.000
$ 14.000

’ 11.00
s 271.%0
’ .0
LD
9 1,8)7.%0
$ 112.%0
A126,000
$ 23%.%0

¢ 1,276.000




Ol Watiliviee eet baii, Al Pressber 1975

Curreat Liedilitiee
ssssuate payebel $ 12%.000
aotes pagadle § 128,000
deerved lishilitiees
vagees aad salaries pagudle $ 15.000
interest payabdle $ 5.000 $ 20,000
ollovanse for tames (ostate and lesal) $ 12.%0 $ 12.%0
tetal ocurreat liadilities $ 282.50
§

Zimed liohtlivieer
sorigag ‘omte 7% $ 293.%0 $ 293.500
ety
sapital steck § 2%0.000
surplus $ 450.000
tetal equity $ 993.500
tetal 1iadilitien and equity $ 1,276,000
LIl. Prial Ratie Aselyeis
Batie Seme Trial Average
l. curreat retion . 1,037.%0/782.500 «  3.7:1 2.3
<. aoid test or quick ratie «

375.000/282.500 « 1.3 1.1
3. average collectioen peried »

100/(1.800/55) « 50 days 40 days
4. as0et earning power . 4¥/1.276 - 344 184
5. retura on owmers equity . 450/99) . 4 164
6. imveatory turmover . )| - 1.8 -
T. met profit om sales 450/1? - 2% -
8. iavestment turnover 1800/1.276 - 1.4
9. MI « 4%/1,276 - 3
10. receivadle total assets . 2 - 0% 2%

6

11. inventories total assets. - 514 24%
12, fized sssets total assets. % - 19% 0%
13. leverage 12 - 5 -

14. proprietary ratio 2%0/1276 - 0,2 -
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XIV. PARTS BREAKDOWN AND STANDARD COST ANALYSIS

The complete part list for the proposed bin is included here to
establish the approximate number and complexity of parts to be purchased,

manufactured or aesembled,

Using the sketches of the major parts as models, rough estimates
have been made of the design modifications required, the raw material
costs, the tools required, the manpower and the manufacturing oosts,
Approximately 7% of the content and operations are included. This
will serve as an outlins for the contractor to follow in specialising
the project for the specific country. In this area there is room to
exercise considerable ingenuity in adapting manufucturing to meet local

constraints,

Only the major componsnts whioh are mads from galvanised steel
are aocounted for in the prooess analysis and cost analysis, The remaining
minor parts,for example doors and hatches, are assumed to evolve with some
design assistance out of locally available rew materials, for example hot
rolled steel, concrets wood etc. at a final cost equivalent to that in
the U.S,

The manufacturing for sake of simplicity is treated as being under
ons roef with open air storage. In practios much of the sanufacture weuld
be dome in small, satellite factory/srecter/dealer sstadlishments. They
weuld serve as warehouses amd fabricate deers stc., Presumably the cost weuld
% the same as under ons reef becouss sf lowsred overhead costs and transpert
ocents,
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XV. CAUTION

The extent of validity of the assumptions used in preparing this report
varies «idely throughout the developing countries. This ™eport illustrated
most of the important factors affecting the design and profitatle operation
of a small manufacturing plant,

The report should provide guidelines snadbling a contractor to make a

comprehansive plan for establishing such a plant quickly and accurately by
comparing local prices, productivity, etc. It should also enable Government
officiale or local lending agencies using standard accounting procedures and
ad)justing for local variations to establish preliminary project feasibility
and priority., The oost estimating procedures used 1in estimating part
standard costs and machine Tequirements are very crude and use many rules
of thumb, Por this reason, and in order to reinforce the aanpower develop-
ment aspects of the exercise more than amples machinery and sanpower is
assumed,

For the purpose of identifying all sanufacturing operations required
use was made of specification sheets axd parts lists of a popular brand
storage bin. This is for reference only and should not be construed as
4 recommendation to copy or otherwise use this or any propristary information
48 & striot basis for design or other unethical usege. Nost of the technical
aspects of deeign and mamufacture are wll known to the industry. Use of
& composite technology based on the be.t features of various brands will
result in a superiar produot,

Nonetheless ,this information is important from the etandpoint of clearly
acquaintiag preepective investors, contractors and project managere as to
the scops of preliainary planning required prior to sucoessful implementation
of such samufaoturing projeot.

Should seriocus interest in pre-—project aotivity develop in a specific
Country, a UNIDO staff mission of 10 days oould provide the additional detail
and adjustment necessary fer implementing phase 1.




XVT. Conclusions arnd Folloui-up Aetion recomrendad:

Included for study and guidance is a pro-forma request for UNIDO

ansistance. The source of funds for the acsistarce chould be discusced

first with the UIIDP NResident Representatives' of’ice and mecond with the
UN1DO I'ield Adviser. If an exarination of the report indicates a clear
interest in establishing a factory, a request for implerentation of Phase 1
can be sent to MIVOU via the Resident Representative, If the exanination in-
dicates neod for clarification prior to initiaiion of lhase I, a request for
a UNIDO staff advisory mission ic core to the country is recomnended. In

either case the advice and assietance of the UNDF office 18 essential,

UNIDO has already compiled much pertinent information on rany developing
countries. Thie information and knowledge iz available on request to tailor
this proposal to the voried needs of individual countries. Ve hope that
this proporal will serve as a prototype for the establishing plants of
different sizes and for different product lines. Ue envision that this

extension can be accomplished on a regional basis arnd hope that the co-operatic

countries will not make the information generated proprictary either within,

or ex country.

A draft project data shest is enclosed, for your information and
reference, for project implementation Phase I,
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APPENDIX 1

Working papers and industrial information to be evaluated and
slaborated for inclusion in ths final work1ng prospectus,

includes:

Typical btin i]llustrative material,

Data on construction of foundations and earection tools and proe
cedures,

Skstches and photos showing typical special machiree and methodo-
logy in use in the United Statass and suggested low ca ital machines
and labor intensive methodologies which might be substituted.

Approximate prioes of bins and auxiliary equipment,
Typical auxiliary equipment and wystems for storage and dry.ng.

Illustrations of an experimental drying bin with complete integrated
facilities for 1) filling, 2) arculating, 3) drying, 4) storage,
5) unlo.ding.

Illustrations of a ei1mple locally fabricated machine for simultane-
ously 1) corrugating, 2) embossing for drill, 3) curviry side sheets.

Authors notes:

The information included repressnts the results of a brief
sarlier investigation of bin technology 1n 1971. Since the search
was not comprdensive and the technologies available are changing,
a8 new more thorough evaluation needs to bs conducted.

The ex1sting markets vary widely, rejquiring from approximately
50,000 to 500,000 mstric tons per annum of manufacturing capacity
to serve them., In some cases the markets may be grouped. The manu-
facturing sector may be public owned, privately owned or two stage,
publio private (recommended).

In order to allow design flexibility it will be necessary to
provide designs for special low cost low volume machines which can
be locally assembled. It is proposed that a prospectus represent
the two extremes. Although some of the bin parts could be convenisntly
manifactured from imported precorrusated cut sheets, 1t is proposed
that all fabrication should start with coiled shset stock. This will
result in savings in stock inventory, shipping costs import "friction",
otc. and better support on expandei sheet metal industry,

The prospectus 18 not at this time acourate or complete. It has
been prepared as a guideline and format for the production of an
action oriented prospectus by a consultant. This document must include
a complete plant design both technical and financial aspects in gene-
ralised format and mus Jaccurate for at least one developing country.
It should be comprehensive and in format to allow international
barking inetitutions to evaluate and modify it on the spot into a viable
investment project.

Terms of reference for the consultant are included and draft pilot
plant design for knapsack sprayers as a guide to the extent of docu-
mentation to be produced.
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CAUTION: All Galvanized Steel is subject to "white rust” Proper care of the gr
bin body sheets and root is very important to prevent “white rust”” betore the bin
eracted. Ail sheets for each body ring of the bin will come bundled together with
wires on the end of each bundie Loosen these wires and stand the sheets on edge
on wood runners with s small ai'space between adjacent sheets. it you are storing
the bin for over two weeks, a small amount of light il shoulk! be applied to each
sheet. A heated buiiding 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 msterial with kerosene will arrest the
gaivanic action and in moet cases restore the appearance ot 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 1t is
being loaded and make sure all parts for 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 packing list
and biil of lading DO NOT accept delivery of your bins without noting any missiny
parts or shipping damage on the delivery slip plus notity the delivering carrier in
writing and request an inspection.

When you are satisfied 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 shouid be level with firm soil and provided with good
drainage to prevent water accumulation around or under the bin. if some fill i1s
required, it should be watered and tamped thoroughly 10 prevent uneven settling
from the weight of the bin, slab and contents. When determining the location for the
bin, several other factors should be considered:

8. Easy access for loading and unloading

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

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

3. TOOLS REQUIRED

2—1/2" box or open end wrenches

2—3M" box or open end wrenches

2—long drift punches

1—epeed or impact wrench, if availaple

1—ecrewdriver

1—ocenter bin jack or 2' x 4" Cross &rm on poie to support center ring while
assembiing roof.

Bin jacks—one jack per vertical seam is sufficient for up to 9 ring bins. Commer-
cial (tall) bins require extra heavy jacks.

~eaoose




4. PREPARING THE FOUNDATION

a. Determine the exact center of the site and drive a stake using a plece of
pipe or a 2 x 4 at that spot The top of the stake should be the same height as the
desired level of the concrete pad which shouid 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 a short
pointed stake to one end of the 2 x 4 to mark the circumference of the concrete pad
on the ground. Drive a nail into the other end of the compass 1o 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 8. For example, this distance 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 and
Figs. 1 or 2. After the earth excavation, it is well to spread a thin |layer of sand to level
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 ¥
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.

t. Place a sheet of 4 mil polyethylene film or “visqueen’ 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 place as the
concrete is poured.

h. Pour the concrete. A satistactory concrete mix is one part cement, two parts
sand, and three parts gravel or the standard mix supplied from concrete ready-mix
plants. A 5 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 stee! fioor for
drying. Failure to have a level concrete pad for the bin will automatically void the
wairanty.

j- Place anchor bolts in wet concrete as specifled 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 Table 1
is for putting anchor bolts either inside the bin or outside the bin.
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Fig. 1 CONCRETE PAD for BINS TO 9 RINGS
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Table 1 PAD DIMENSIONS , MATERIALS , TO 9 RINGS

Bin Concrete Mip. Slab | Footing Fogting Concrete Wire Mesh | #8 Reint
Dia. Sljnb Thickness Depth Width Cu. Yds, + Vw .Rod
Dia. » b c Barrier, « | Lin. F1.
14 15 4" 8" 8" 25 166
16’ 16’ 4 8" 8" 30 185
16’ 17 4" 8" 8" 3.5 215
18’ 19 4" 12 8" 45 220 1156
2v 22 4 12 8" 6.0 85 136
24 25 5" 18 127 10.0 475 160
2r 28 5" 18" 12" 13.0 600 17%
K 3r 5" 18" 12" 16.0 136 195
KX} 34’ 6" 18" 127 20.0 880 216
36’ 37 6" 18" 127 25.0 1065 230
42 43 6" 18" 16" 33.0 1430 270
| 48 49 6" 18" 16” 40.0 1880 310




CONCRETE PAD for BINS, 12 TO 18 AINGS
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ANCHOR BOLT SETTING PLAN: Fig. 3

g

ANCHOR BOLT SETTING: ANCNORS OUTSIDE BIN
ANCHOR BOLT SETTING: ANCHORS INSIDE BIN
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S. ERECTING THE BIN

Pre-assembly Notes

(1) Before starting to bolt body sheets together, consult Tables 4 or 5 for the
proper gauge for each ring and study Fig. 4 for bins up to 9 rings, or Fig. 1 of the stil-
tener column drawing for 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. Colcr marking is as
foliows:

12 gauge Green
14 gauge VYellow
16 gauge Red
16 gauge Biue
20 gauge Black
22 gauge 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 Collar Pack
Floor Pack (for flashing)

(4) It is suggested that these packs be kept seperate and not mixed. Table 6is a
handy reference Indicating proper bin size.

(5) Bolts should be Installed with the bolt head and neoprene washer on the outside
of the bin, such as on body sheets and roof paneis.

(8) We recommend using fiat washers under each nut. This Is particularly impor-
tant where siotted holes are encountered.

(T) Do not over tighten the bolts. If an impact wrench is used, 18 be torque is
sufficient. Over tightening can partially fracture the bolt which may not be apparent
at the time, but can resuit in the boit head shearing off at some iater dete.

!lxlxlz|>|>|>|>|z|x|xl>|>‘.l.ly|,l»i.l‘i-l‘l‘i‘hh!»1

M M1 731 M M
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Table 4 RING GAUGES—STORAGE AND DRYING BINS

.* The bottom ring is always the No. 1 Ring.

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

et

VM-M No [+21) / Ring Gevgm Model Ne. Dve. Ring Lo " 3
#'  ¥2 81 e4 8 w8 ) T 42 a1 o «S e )
Ay 1 20 20 27 AA /742X 14 6 18 20
Tarina WO 0 g 22 AA 7Y 2T 14 16 1w 18 20
Ak Ty 1% 18 W 0 20 22 AAZIE 21 14 14 16 16 18 20
AA 15 6 th 16 18 18 /0 22 AA 17 2T 14 14 14 16 1 L2:} M
AR 7 1% 16 18 18 18 20 20 77 AA I 30 16 18 20
AA 1R} 18 18 20 20 AA W04 30 14 16 18 20
AA 1R 4 \ 1 § 18 20 20 20 AA JOY Yy 14 t4 16 8 2
AR IR S W18 18 W 20 20 AA 06 30 14 14 16 16 18 20
ARIRR w16 '8 18 20 20 20 AA3D? M 14 14 14 16 16 18 20
AAIB7 18 14 18 18 18 20 20 0 AA I3 3 14 16 18
WD 185 W 14 % 18 w20 AAXI4 3T 14 1€ 8 18
HD 186 1 14 18 16 18 18 AA33IS 33 14 14 16 18 18
IE 2 16 8 m AAT16  1F 14 14 14 16 18 18
A1 4 2016 W8 20 20 AAII? 37 14 14 14 16 16 18 18
AM 716 2 16 16 20 20 20 AAIB) B 14 16 18
AA 212 n 14 16 18 18 20 20 x AA 6 4 % 14 16 - 18w
HOI21H 21 14 18 18 18 20 AAJBS 3 14 14 16 18 18
D16 21 14 W 8 18 18 20 AAIBE 3B 14 14 14 16 18 18
HD1? 21 14 14 18 18 18 18 20 AAIRT W 14 14 1416 18 18 18
AA )4} 24 16 8 20 AA 424 47 13 14 16 18
AA44 24 16 18 20 20 AA 425 427 12 14 16 18 18
AAJ46 24 14 18 1B 18 W0 20 AAA426 47 12 14 18 16 18 18
AA 24} 4 14 16 18 1] 18 2 » AA 42 42 12 14 14 15 18 18 18
MU 248 M 14 8 16 18 20 AA484 48 11 12 14 18
HD 24.6 24 14 W 16 8 18 20 AA4BS 48 11 12 14 16 18
KO 247 14 14 4 18 18 18 M AA4BE 48 1Y 12 14 16 13 18
AA 273 27 18 18 20 AA. 487 a 12 14 16 16 18 18

——
n—qP——-L—n

]
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Table 5 RING GAUGES—COMMERCIAL BINS

+ The bottom ring is always the No. 1 Ring.

Model No. D, Ring Gauges
3] 2 "3 4 »5 »$ L2 (g ] 9 #1011 #12 w13 M4 x18 18 17 oWy

EA 189 18 14 14 6 16 18 18 20 20 20

FAI812 18 14 14 1616 16 16 18 18 18 20 20 20

EAIBIS 18 14 14 14 18 16 18 16 18 18 18 16 20 20 20 2

EAI318 18 14 14 14 14186 16 186 16 16 18 18 18 20

EA 219 21 14 14 16 16 18 18 20 20 20

FA2112 21" 14 14 14 1616 16 16 18 18 20 20 20

EA2115 27 14 14 141616 16 16 18 18 18 18 20 20 20 2

EA2118 21 14 14 14 14 14 186 18 18 16 18 18 18 18 18 20

€A 249 W 12 14 14 186 16 18 18 20 20

EA2412 24 12 14 14 14 186 16 16 18 18 18 20 20

EA2415 24 12 14 4 14 14 16 18 18 16 18 18 19 20 20 20

EA2418 4 12 12 14 14 14 14 14 16 16 18 18 18 18 18 18 20 20 2

€A 27.9 27 12 14 14 14 18 18 18 18 20

EA2712 27 12 14 14 14 16 18 16 16 18 18 20 2

EA2718 217 12 14 14 14 14 16 18 18 18 18 18 18 18 20 2

EA2718 27 12 12 14 14 14 14 14 18 16 18 18 16 18 18 18 18 2 220

EA 309 30 12 14 14 14 14 18 16 18 20

EAJO12 30 12 14 14 14 14 16 18 16 16 13 18 20

EA301S 300 12 14 14 14 14 14 18 18 16 18 18 18 18 18 2

EAJOI3 300 12 12 14 14 14 14 14 14 16 18 16 186 16 18 18 18 18 20

EA 339 12 4 4 4 14 6 18 18 18

EAJ312 33 12 14 14 14 14 16 18 18 18 18 18 18

EA33IS 33 12 14 14 14 14 14 18 18 18 18 16 18 18 18 18 ,

EA3318 33 12 12 14 14 14 14 14 14 18 18 16 18 18 16 18 18 18 18 F

EA 369 ¥ 12 14 14 14 14 16 18 18 18

EA3612 36 12 14 14 1414 16 16 18 16 18 18 e g

EAJ615 36 12 12 14 14 14 14 14 18 18 18 16 18 18 18 18 1

EAJGI8 36 12 12 12 14 14 14 14 14 14 18 16 186 18 186 16 18 18 I8 ;

EA 429 42 1 12 12 14 14 8 18 18 18 j

EA4212 42 11 12 12 14 14 14 18 16 16 18 18 18

EA4215 42 11 12 12 14 14 14 14 14 18 18 18 16

EA4218 42 11 12 12 12 12 14 14 14 14 . 14 18

EA 489 4 1N 12 12 14 4 8 16 18 18

EA4812 48 11 12 12 14 14 14 14 16 18 18 186 18

EA4B15 48 10 12 12 12 12 14 14 14 s 18 18 18

EA4BIB 48 11 M n 12 12 12 12 12 12 14 14 14




TABLE 6 BOLT PLACEMENT

1. In vertical and horizontal seams of all body sheets in bins
1 loss than 9 rings and in 16, 18, and 20 gauge sheets of bins
: Use 9 rings and over.
] SN8" x /4" 2. For fastening base angles to bin wall
] 3. For fastening ladder brackets
i 4. In vertical seams of 14 gauge foundation ting sheets.
1 Where 516" x 34" bolts are 100 short 1o facilitate drawing
parts together.
Use 2. in root panels.
516" x 1~ 3. In doors.
4. In entrance collars with 14 gauge rings.
5. For fastening stitfeners to bin walls.
Use 1. On lower end of trusses.
SNE" x 1 14" 2. In horizontal seam of 14 gauge foundation ring sheet.
1. iIn vertical and horizontal seams of all 11, 12 & 14 gauge
Use body sheets in bins 9 rings and over.
I8 x M 2. In vertica! seams of 12 gauge foundation ring sheets.
Use
3w x 1 14" in horizontal ssam of 12 gauge foundation ring sheets.
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0. Slert with e tep bedy ing

{1) The customary procedure for ssseming e bin is Hret 1 BoR together
drectly upon he prepared foundaton oes body Shests which are furnished 1o lorm
he 10p 'ing of e B hen 10 Mout e roo! compisw on Hve W "ng. and Rnelly,
10 KN he pesembied porson of the Bin Witk Jacks SPEred around M cHCUMDrenes
30 that body shests may be Boited o the Bottom edges of c ompisted rngs unt he
pianned in hangt 18 obtened

(2) The Body sheets for The 10p ring Must B8 Nrned on edge 10 et he Sl Con-
1eining e second horizemal row of Dot Roiwe. aeut 37 from he edge of he sheet,
18 uppermost Thess hcles sre used n fastening he rool hoid down Wrachelt

(3) in BoMing the bady Shests OQEther foHow & CONMISIeNt PaNern Such &8
shways overtapping he vertical edge of the left sheet over the right Al vervicel
S0aMe DOtWESn adioining Body Sheets require sirp C suling on e underneath lap.
Twe couling 10 placed outside of and nemt . 1he Bolt holes (Fig $) There 8
sdequate Nrip caulking »n he

hardware carton o
cau e vertical
ssams only N pou
coui he herigontal
DAME you Wil have

» buy adis. el cavihing

Fig. 8 °
e. Assombiing the Res!

(1) Before starting on e roel BS Sure you have recewed for he pertcuiar
SHamete! in e correct number of ool PEneis and the Proper H28 cOMBY ring Wilh
e same number of holes as penels Censull Table 7

Teble 7 ROOF PANEL SCHEDULE

Bin Dee. Contar Rng D Number Pansh Number Trusse
113 24" 20 0
1y F o 2 4 M )
riN » » 0 ]
Fod » f o 8
F 1 »" n 9
» » 0 L)

a.icv 4. ', 37 end 30’ damoter bim, 100 19osisl Instrustion in
Apuendn ‘A"
b. For 47 snd 40 Rools, Npwrots Metrustions Ssoampany sash bin
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CENTER RING ASSEMBLY FOR 15°-18 DIAMETER BINS.

@ Unbolt the center nng from the roof cap on 15 and 187 diameter bins.
@ wnbult The ner rng and brackets from the outer ring when erecting 21' diameter
o wrger bine Follow Fig Gmnhcmwroo'bnclmlothomhnmgo! 15
ond 'O daveter ine Fry 8s shows the stiachment of upper 100! brackets to the
BN COMSY g ON Bing 21 dharmeter and large’. Note that the distance from the
“dnmhunomwummmﬂq 8a is 58 Do not turn this
Ang wpeide down.

CENTER CAP

ROOP PANEL

N

CENTER CAP
BRACKET

CENTER RING




CENTER MING ASGEMOLY POR 21'-30 DIAMETER BINS.

(S S L 2R N

CANTSA D
SRACKEY

..,,...\ =S

VBED ON 3¢ DIA. & \P
LOWER AGOF BRACKET

S NOTE VBE BRACKET 8, #18.
AT B WALL SEANS

Mg 0A
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h ~e rmmmummux-mmm“ummbonmm
ronl pansis 10 e ‘op bady ring These rackets shouid be boited to the panels as
oy are mounted i 1he roof But hey should not Be Bohed 10 the bin wal sheets un-
™ o he roof paneis are n place On Bine of 15° 18 and 21 chameters. A" brachets
870 bofed 10 1he BOMOM hote of every fourth b of he roof and the lower end of these
brachets will st ?he proper hme be bohed st each vertical seam where the bin wall
shoets are (wned B brackets are boled st sH the intervening nbs For bing 24'
Sameter and larger wnce 8 rafer 18 BoNed at each vertical seam and since roof
paneis are contered over tha rafers no lower roo! dracket 1s bolted at the vertical
S watl searme For thees larger Dins. the o0t panels are bolted 1o the 10p body ring
wth B braciete st the penel r1bs and with "C  brackets midway between the nbs.

) Note thet e hoid down Brackets are provided with siotted upper holes and
Gouble 3918 of loOWer N ies which permt attachng the roof panels 80 that they m»~;
thMMnmnmmwbodyrmgonupoomdmmanmamo e
pronmainly 177 Between e roo! and the top body ring

g &

USED ON

0
0
0
N

Fg. 7

éoo

4,27 & 0
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(5) Place a center bin jack or a 2" x 4" pole with cross arm to support the center
ring over the center of the bin pad. The ring should be supported high enough 0
allow the roof panels to lie at a 30 degree pitch when bolted to the center ring and
the upper edge of the lop body ring. Taking into account the 33" width of the 10p
body ring and the pitch of the roof, this means that in starting the rool asssmbly, the
center ring should be supported at the following heights above the bin pad:

15' dia.....
18’ dia. ..

=

&) On bins 21’ diameter and less which do not have roof trusses, the next step is
tc mount four roof panels, equally spaced around the bin, bolting the noss 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 compiete. Leit
channel, or rib, of each panel is placed over the right channel of the previous panel.
Special cars should be taken in positioning roof panels with hatch oponinoo in
relation to rool and bin wall ladders.

(7) Bolt the ribs of the root pan.lis together loosely, except at the second and
fourth holes from the nose which are left open untl| 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 angie lugs. There might
appear to be a gain as you work. If this happens, simply squéeze the narrow end of
the panel. To facilitate fitting the roof panels together and to line up the lower roof
brackets with the pre-punched holes in the top body ring, it may be helpful to raiee or
lower slightly the height of the center ring on the support.




(9) Fig. 8 shows the arrangement of ool laddere  and the uppet and lower nngs of

waik cleats. Roof ladder angles are boited at #ach hole along the length of the nibs

| on panels immediately to the left of hatch sheet On bing with trusses, the ladders
should be put on panels over trusses.

(10) Atter all rool panels, ladders and wak cleats are in place, bolt lower roof
brackets to the top body ring and tighten all bolts in the roof panels

()

|

— |

WALK CLEATS
ROOF LADDER

Rooflddmulﬂmhomlyw. Move sach ladder angle to the roof bolting it fits.
| Fig. 8
|




(11) On bins, 24' diameter and larger, trusses ara furnished to give additional
strength to the rool. 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 simllar, keeping in mind that there is a truss 10 be
boited at each vertical seam of the top body ring. Fig. 6A shows the bolting of
trusses to the center ring at every third space around this ring.

TRUSS TiE
RAFTER

/

SEAM, BIN WALL




(12) Atter trusees and roof panels are in place the trusses are jned together
with truse ties as indicated in Fig. 9 These Lies may be bolted at either of the two ad
jacent siots near the third point in the truss angle. whichever will best it in kooping
the trusses in a straight alignment

(13) After the truss system has been completely installed, the 100! panels are
mounted and bolted down in essentially the same steps as described in par ¢ 8) hru
(10) except that with rafters present, it is best to start by centenng one 100l paret
over a truss and proceeding countercliockwise arowund the bin to attach the other
paneis. Every third pane! should be centered over a truss

(14) The final step to compiete the roof assembly is to mount the center « ap 1
place. For 15' and 18° diameter bins refer to Fig. 8. Four center cap brac kets tor the
15’ dismeter and three brackets for the 18" diameter are used 1o bolt the center cap
to the cenler ring. For 21' and larger diameter bins, refer to Fig 8a. and use thwee
brackets. Before lightening down the center cap, insert the notched rubber seahng
strips under the skirt of the cap 10 fill the voids between ribs of the r00! panets
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A Y I N N IR T T AQBIN B epeat (1o tay  WhHhan nex assary
Bop®e Pir e el e Dok B D Rests 1 the e st g o place thus
U amladvggp .ot Pov by L homew »n-(qrunq

(3 Dosr nstalietion 'he oo trame must he nstaled 1+ (. 1o At hing lower
g o boucaa e g e by 4 lor lacetean of short i wati sheets 1o accom
Tunbigle hus ;hnwmuwmcommm
WamMS 18 secwely 1 piace Open the S Nardware pack and emove the tems Set
W s foge, o je g i with Corrugated botting edye on the nude Use
Boobiie ov s e sl 10 i 8N SR ams Bownd the e I ame

4: Bose Angioe Hase angles (2 N 2 X &) e lurmished 1o be boted w0 the
W BdQE e ttam g Alter e 18 done and Tthe bun o ¢ ompletely asaem
Pt B e B Gt e g i st the BOIIOM of the Dase angle 1ing with sealing
e The Lo 0 e gt o e pad and add additi nal nastic resQuired
Wi the ot o o e Dee 1o e 8 P90d wal Letween iy and pad

N Aaghee Lugs Al'e: 1 i has DRON e led and ha Hags shouid be boMed (o
e BORS ey sty et e core rete as shown o Fig 1 and Table 1 These ugs
e BOARd 10 the e e b wal wilh o DOty whic b QO 1 hotes which must
B0 Mokt dr e 4t s ox mately e s ond Carrugation trom the bottom as indic ated
w Fug

Plg. 1

8 Ladder h-mw-hcmmmmdmuamm
e rond At e ladders we located under the lower rool hatches Brachets
mmmm»«mdmmnmhmnﬁdm.wmh‘.r‘nw
B he ravhets | ardce umummnucmnmnammmm

(7 Poundetion Ring snd Gnivense Collar # & raned periorsted Noor is o be in-
wmmﬂ:mm;mhumnmmamm.nm-w
Mﬂnmnngmhm*mWmeN
Roo: Mashing and wiih o cutout e e enirance coller The most widely used
provigien for & drywng ben however 16 10 wae 2 21" wide loundation ring at the bottom
of e Bn Y‘Mvmummwiﬂ‘hwbahuﬂotmt'mmm
Mh”%“ﬂﬂhﬂhh”ﬁmm.m
aioll erirence rame Fastan the shert shest 19 one 5ide of he rame. Then inatall
e camplists nng When you have gene compintely sround the bin, fasten the sten.
MWWM!.N..-“G"MN 12) Make certain
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(8) Traneitions

a. Transition ducts for 22" and 24" drums on Baughman 3,5 or 7 HP. tans and
heaters which connect with 44 entrance coliar are delivered knocked down
in three parts plus a hardware pack. To assemble this transition slip the body
hatlves together at the seams and bolt. Caulk the seam between the collar ring
and transition body and boit the transition to the collar through holes which
must be field punched or drilled in the transition body to match holes in the
collar.

b. The Baughman TR 24" — 18" transition is similar to the above transition In
assembly but is designed with an 18" angle ring for a collar to fitthe Baughman
2 H.P. aeration fen.

c. A larger transition to connect the Baughman 10 M.P. fans and heaters with 26"
drums to the 62" entrance collar comes from the factory fully assembled.

(9) Twin Bin Conneclor. If it is desired to connect a single fan and heater unit to
two bins, Baughman makes a "'Y" valve connector which is designed to join two bins
set apart 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 H.P. fan and heater.

TWIN BIN

BN ENTR
COLLA

Fig. 13
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6. ERECTING COMMERCIAL (TALL) BINS

a For bins 12 rings and higher, the height and weight ol the siructures
require special attention 1o foundaton design. strengtheniig of bin sidewatls and
special heavy duty erection jacks

b Caretully choose a site that is well drained We advise taking soil bearing
tests 10 assure a soil beanng of 3000 1bs per cquare tot For loose soils such as
sandy-lay, organic or organic silt and soft clay, a competent engineer should be ob-
tained. Consider local trost conditions and any code requirements Any backhll
shouid be 15000 Ibs. floor load When leveling stab. keep in mind that the edge of
siab where bin wall sets must be held to withiri 1 87 square level High spols will
cause excessive loads on bin walls Use concrete equivalent 1o 2500 Ibs Fig 2 gives
& typical cross-section of a concrete pad for a bin of 12 rings and over, but it would
be well to have an engineer verlfy s adequacy agamst conditions at the site

¢. Note that Table 3 requires three imes as many anchor tugs for tall bins as for
bins 9 rings or less

d It is best to engage experienced erection contractor. for talt bins Such con-
tractors should have the heavy jacks required to handie the weiwght of these bins

e Stiffeners

(1) Z-Bar Sntteners are provided tour stiengthening the sidewalis of tall bins
The accompanying drawing entitled Arrangement and Assembly Stiftener
Columns’ 'gives the details ot stiftener installation Study thvs drawing caretully.

(2) Note that stiffener columns are made up o! Z Bars bolted end to end
Each stiffener covers the width of three bin wall shecls and their lengths are
such that they are designed 10 be j0ined together at a point on the sidewall the
width of one corrugation above the horizontal seam where adjacent body nngs
are bolted together Thus, botiom stiffeners are shghtly longer (99 1/4”) and up-
per stiffeners are shightly shortar (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 circumfere:ice of the bin wall at inter-
vais ot three stiffener columns per bin watl sheet.

(4) Stifteners are bolted to the bin wall sheets at the ime the body rings are
mounted starting first with the upper stiffeners Siotted holes in the stiffeners
and a supply of shim piates a » provided to facilitate bolting stiffeners firmly
together end to end. The large end plate on each bottom stitfener 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
—-one upper and one bottom stiffener per column. For all bins over 12 rings and
for 12 ring bins of 42' and 48’ diameters use stiffeners to the fuli eave height.

1. Bins 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 doors, 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 stilfeners
to be instailed on the outside of drying bins containing certain makes ol stirring
devices. Such stiffeners are the subject of speciai orders, ditterent hole punching
and separate instructions for the particular type of installation being planned.
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APPENDIX A
Special Instructions for Assembling
14’, 16’, 33’ and 36’ Diameter Roofs

1. 14 and 18 Diameter Rools

a 14’ and 16’ diameter rools are each composed of 26 panels No trusses are
used in these roofs and, uniess special ordered, they come without hatch sheets Fig.
14 illusirates how the hoid-down straps and center lugs are attached. On 14’ and 16’
bing, there will be only two hold-down straps per foot sheet The center strap is not
used Holes in the top body ring for bolting the hoid -down straps must be eld drilled
of punched with the drift punch.

Fig. 14

2. 33 and W' Diameter Rools

a. The X3’ and 38' diameter hins each have 30 roof panels and 15 roo! trusses
spaced under alternate roof panels Roof trusses are boited level with the top edge
of the top body ring at equal intervals around this ring which measure 82" lor the 33’
roof and 89-13" for the 38' roof. All holes in the top body ring for bolting trusses and
root hold-downs must be field drilled or punched.

b. For the bolting of roof trusses to the center ring, refer to Fig. 6A. On the 33
bin roof, the trusses are joined together with one ring of truss ties as shown in Fig. 9.
The 38' bin roof has two rings of truss ties spaced at approximate third points along
the length of the trusses.

¢. For bolting rool panels to the top body ring, refer o use ol hold-down
brackets 8" and “C"” as shown in Fig. 14.
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loid across the blocks for adequate wpport  Taebie A shows the
wza and number of biocks snd lengths of 7 « & to be umd On
hinks bundies. and oolor coding ‘or eseh ghennel lock erom por
torated Yoot cenwit Teble B
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CHANNEL LOCK CROSS
PERFORATED FLOOR INFORMATION
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Every bloch in ea¢h diameter column
represonis one bundle. The tirst block in
ooch oolumn is Whe Ne. 1 bundie.

Meote: Conler of 14 diameter hin bisects No. 1
penet. therelere oo panels this length are
roquired. AN others are furrished In pairs.
One panel sach longth on sach side of center
oo of bine.
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CONTINUOUS

AUTOMATIC




The above 1a a full/ irtegrated dryer, sturage bin with intesrated
filling, emptying or trarafer of gair t0o adjacert bin, Capacity 1v rice
1s 2 tons per hour 22% moisture te 14%, Storage capacity is 19 tors of
paddy. Complete unit 1is available for marufacture under license.
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Pactory Building - fig. 15
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The entire structure shown (wvall and roof) is constructed from

bin floor pannels (unperferated). Estimated wholesale oost, lecally
nanufactured 18720/¢t.% (surface) x 20,000 £1.2 « UB$ 4,000

This gives some idea of potential savings in building ocosts using this
material and structure. For cost purpose w are figuring UB$ 3.00
per square foot complste with mechanical aad slectriocal equipment,

exolusive of land » Or B§ 29,400.
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NOTES ON PACES 94-99

THE $20,400 FIGURE FOR THE BUILDING REPRESENTS A POTENTIAL FOR
L OCAL MANUFACTURE. THE ASSUMED PIGURE USED IN THE TRIAL ACCOUNTING WAS
$100,000.

THE TABLE OF ORGANIZATION IS PACKED POR TRAINING PURPOSES AND TO
MAINTAIN HIGH LEVELS OF LABOUR INTENSIVITY. IT WILL BE NECESSARY T0
MODIFY STANDARD MACHINES ARD METHODS TO ACCOMMODATE TO THIS. SOMB
SUGCESTIONS ALONC THESE LINES FOLLOW. A LARGER MARKET WOULD ALLOW TWO
SHIPT OPERATION AND INCREASE THE INTENSIVITY, WITHOUT NEED OF NRM
TRAINEES.

IT IS SUGGESTED THAT CONSIDERATION BE GIVEN TO MOVING ALL IRILLING,
ASSEMELY AND WELD TO SATTELITE WORKSHOPS SCATTERED THROUGHOUT THE MARKET
AREA. THESE COULD ASSIST IN WAREHOUSING, SALES AND ERREBCTION AS WELL
AS APPROXIMATELY 3/8 OF THE TOTAL LABOUR INPUT.
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The machine shown above is a rether crude machine developed by the
suthor which 1s capable of continuous corrugetion of galvinised sheet (coil).
Conioal studs added to the straightening roll acouratesy mark the proper
hole locations. Cut-off is controlled by a travel-dial and microswitch.
This machine could be fabricated locally.

Alternately, s oconventional, continuous roll forming machine with conical
stwde added oould be imported. This is the approach assumed in the body of
the N’r‘o
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Figure 4.

(See figure 4.4)., If the straightening roll is removed the two roll
system becomes an effective roll curving machine with the corrug~ied sheset
curving around the steel roll. The degrse of curvature .s rraghly proportional
to the pressure between ropls. The machine could erther be electiric motor
driven or placed 1in a vertical position and driven by hand by means of a long,
overhead crank. Thiz would render the machine portable and allow sheeis to

be curved at the site,

/’""\
O
N




0-10) DT ;e -e=7 NI/ 0ININAD




*diosy 1s-38 o11ondoy “ury butzefnizos wIod Yloy U0l rug AI3ug ¢ :TA PRSYIIAQ

bO/-N

-0.=-




CORRUGATION

Shown (P1g.10) is estimated $ 300,000 corrugating machine suitable
for a steel mill, 3mall capacity machines have beer built for a tin
marufacturer for approximately $ 30,000, The cost of the simplified
machine line demonstrated experimentally by the author is estimated at
under $ 10,000, It has the advantage of also embossirg hole locations
and producing controlled sheet curvature. (Fig.11),
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WORK POR 90° BEND IN 04" STER. OF 50,000 PSI YIKLD PER INCE (LINEAL)

1.

Ze

4.

50,000 = ¥ - J—¥ - 50,000 }(.08)% -.0016(5511)

R=13.44« :n.

WORK « 12_'_1'_ (13.4) = 21 1§ = #, POR 6 90° BENIC IN CROSS SECTION

126 I8 - ¢ / IN TRAVRL.

WITH GOOD LUBRICATION THE KFFICIENCY SHOULD BE 74 —P1800 IN - ¢ / (N—
150 PT - LB/IN —+1800 PT-LB/PT, ASSUME V « 50 FPN—390,000 FT # / MR-
2.7 MORSE POVNER,

P o g .l-ﬁ—-ﬂ-%ﬁﬂ). £800 4 - in

R e 3.8%—ply = 1760 LBS TENSION TO DRAW.

ALLOMABLE SURPACE CONPRESSIVE PRESSURE

. 100,000 P31, POR SINGLE SBT OF ROLLS SEPAMATING LOAD »

8500 LBD8 ¥ - 5

——#1700 LBS/TH; 8¢ - 591 @-.wmw)w‘gw

——98c « 15.3(.591)(5.5)10° « 50,000 PBI —s POSSIBLE

IN DAMAGR, USS WO SETS OF TRACTION ROLLS




Included tor reference are iome oW cost tools which could be used

effectively ir low volume marufacturirg lines, Theme could be adapted
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Drill
Seands with tilt tables

Do # Stond tor A mch driths

Fius iq &4 o wch D gnp
o pMtOl gnp Adjustable
rach ami panson tepth control 0 10
§ v e s inch throat With
TigaT iy inch (ast alumnum base
it tabie for angle dniling With
20 1o h steel column
SWRNNBIC Wt i18ia  329.88

7 2-pesisten Deil Srond for %
and ¥ -inch drils. Nounm
trachet s ol Sears i ich
e wuch  dectric  drlls  (except
0"\13&) $ts most other makes,
tono Uise vertically or horwontally
Tilt table for angle |
Locking depth gauge with0to 234
inch depth range With 4i4-inc
thrast m 1 inch dameter
tuleaber o 18 inches high
Cast alum. base 636 inches
9w 20088 Wt 9 ibs 20s $1648

LA o (7) ebove axcept withou! 1t
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ow2eed-Shpg wt 81t 103 $13.08
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R.X. Berky/rk
19 June 1973

1D/B/80/Add. 1
cmpon.m 1.02. 09
PAD B/73-180

UNITED NATIONS DEVELOPKEIT ORCANIZATION
UNIDO

Terms of Reference

Service {(Job) Title: Preparation of a Comprehensive Gensral Proposal
for Local Manufacture of Modern Orain Storage

Equipment and Cathering of Supporting Data.

Gereral Backsround Information

To prevent wide spread starvation it is imperative that buffer
storare facilities for grain be set up in nos; of the developing countries.
(Ses Famine ‘midst Plenty - Time Magazine, April 30, 197}) An estimated
requirement of one metric ton for each 20 people is estisated as required.
The estimated annual savings in grain value attainable through use of
modern storage systems vis~bevis traditional storage systems is § 5.00

per metric ton,

The installed cost of storage in developing countries is $ 25 - § X
per metric ton of capacity, for either imported equipmemt or traditinnal
squipment., The installed cost of modern corrugated steel bine in the
United States runs from § 10 <« § 15 per metrie ton of capacity. The cost
of shipping colled sheet steel to almost wy of the developing countries
in quantity, adds less than 20% to its cost. Preliminary studies by URIID
show that with slight changes in design and manufacturing techniques,
modern grain bins could be lecally manufactured with the follewing desirshle
results.

1) A lecal installed price of under § 15 per metrie ten of cagasity.

2) A sevings of grain value saxceeding the foreign aehange axpenditure

in ene year,

)) An wpgrading of local marnpower and teshnslogy resewrses.
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local manufacture of ;rain storase systers hag teer 1ritiated 1r
raveral developing courries, (Wimberly Report " 1'0/12..00) Tronefer
of inappropriate tecnrolc,y has resulted 1irn Liorer iretalied pricas tha
necensary. It is telieved that the aprropriate murifcrurirg tecrrivie

sophisticated and can Le easily mactered in mou* cevelopiry courntrie:,

Projsnt Cuiectives

1. To produze for dimsemination to developing countries in peneralized
form complete documentation ard puidelires for loca) monufacture of

mnodern ccrrugsated steel birs,

2. To study und adapt eximting techrology 1n order to mee: plant desir.
objectives as follow:
a) Ex-factory cort of $ 9,00 per ton;
b) Capital anvestment of $ 1,900 per worker or lens,
c) Ninimal size output (one shift output 20,000 tors per arrum
approximately);
d) Rational use of galvanized cteel sheet intesrated witn jocaliy

avallable materials - wood « concrete etc.

3. The documentation should be logically preserted ir flexible form.t
8o that it can be ensily modified to reflect the specific needs of
Ay developing country. It should be useful as a pre—investmert
document ard understandable to a non-technical potential investor,

4. The documentation should include:

s) Tadle of erganisation including list of foreign personnel and
Guration of assigrment;

b) Sketches and tool design;

¢) Nashine ard equipment specifications;

¢) Produst adaptation (design for loeal eonditions of samBcture);

o) Produstion cost estimstes;

) Plant lageut;

g) Pinancial prospectus including trial balance sheet, mﬂt/lou
statement marufacturing cost statement in comventional fornat

b)) List of potential internatienal investaent sources;

1) List of petential international marufacturing technology seources;

J) List potential developing countries,

we 1o
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A copy of a simalar documentation 1s appended to be used as a guide

for format and cortent and is considered to be part of the terms of

reference,
[
It is intended that the general documentation will be upgraded in the f .
field and the project implemented in selected countries. ' .

A major corstraint is to provide maximum flexibility relative toi
1) output

2) intensity of manpower

3) divisability or module form

4) level of sophistication

5) investment sources.

Scope of Contractins Services

Phace I

1, Compile a list of small grain bdin marmfasturers with inolusion ef
approximate size, output, and financial structure (per Dun and Brad-
strest data).

2, Study one or more factories in depth and take photographs cr aske

sketches of the major processes involved.
3, Determine approximate sales prices, both retail and ea~fastoery.
4. Determine average erection coste and man~hours of labor required.
5. Compile a normal liet of tools used for bim erectionm,

6. Conduct a survey of the willingness of samufacturers te partiieipate
in spesific projects through the fellowing: jeirt vemure, teshnical
so-speration and liceneing, investment and cempile a list for fellew-
wp by UNIDO,

7. Compile eurrent infermation on low sost high strength steel sheet fer
bin weage. (Por exarmple Armes Cainexz or oquival M, perticularly priecs
and extent of usage by the industiry) |




Phase 11

8.

Using the above data attempt a complete pilot manufacturing plant
proposal for implantation in a developing country, which meets the
basic objectives of the background section,

Submit the raw data from phase I investigation to UNIDO along with
the draft samufacturing proposal.

Upon receipt of UNIDO's comments prepare and submit the final draft
in English in three copies,

Upon approval from UNIDO proceed with translation and publication
in Englirh, Prench and Spanish ( copies each), Offset printing
or Xerox with clear illustrations will be acceptable,

Iipg Schedule

1.

UFII0 will return comments on the draft manufacturing proposal and
raw data within two weeks of receipt,

UNIIO will return cosments and/or approval of the final draft within
one week of receipt of ocopies,

Approval of the final draft must be completed by Jamuary 1, 1975.

Reoeipt of English copies by

Reseipt of Prench and Spanish cepies by

lansnsge

Prisery werking pepers sad reperts and documents in English.

Tvo tWeief timely progrese reperts plus the prelininery smd fimal

Goouments sre repuired,

Muiaieizative

e sentraster 10 respemsidle for all oserviees, trevel, or Sub-

oamipastural apenees.







