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FOREWORD

********

This Jll4LD.ual has been revised and rewritten by
George H. Andrews Engineering Associates, Inc.
4n Sou'thern, Building, ·Washington 5, D. C.

Technical informa-tion, as veIl as review, was provided by
Technical En'terprises, Inc., 31 South Street, New York 4, New York.

The original report was prepared by the Me'thods Engineering
Council, Pittsburgh, Pennsylvania.

********

********

Bowyer, it is important to note that in most cases plans for
the actual. developnent· and instaJ.la:tion of a plant will require
expert engineering and financial advice in order to meet specific
local situations. For further information and assistance, .
~~ers should contact their local Productivity center, Industrial
Institute, Servicio, or United states Operations Mission.

This mo.nual is designed to provide a general picture of the
factors which must be considered in establishinc and operating
a sma] J-scale factory of thir1, type. It. should prove useful in
creating interest in the subJect, and serve to give enough
understanding of the related considerations to help government
officials, other leaders and businessmen to determine wheth~r

the potential deserves more-detailed attention.

Mention of the name of any firm, product, or process in this
manual 1s not to be considered a recamnendation or endorsement
by the International Cooperation Administra.tion, but mere~r a
citation that is typical in its field.

This manual is a revision of an earlier report of the same
type issued in 1955. This revised version includes c~ent

.costs of labor, 'machinery, equipnent and supplies, as we1l as
additional information ....~la'tive to engineering, training,
safety, markets, sales, t"inanc1al and econan1c factors.
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PLA:lT REQUIREMENTS

TO SET UP AND

A PHOSPHATE PROCESSIN'G

l?ractiealJ.y all fertilizers used in the Un!ted S'tates are pre~d'on a
super-phosphat,e base. nus material is used alone in large tonnages and
almost invariably 1s the caaponent pr>esent, in large quan-ities 'in'm1xed
fertilizer.. Since the ~acture of superphosphate CODSUlles DlUCh sul
phuric acid, the making of this, 1mportant tert1l1zer material 18 of'ten
associated with the mak1 ng of slUphuric acid.. In:tact, econ.aa1c con
sidera1;ions 'areDl&1dng it necessary that the luge scale· superphosphate
.maker be also a sulphuric ac1dmanufacturer.

Buccess:tul manuf'ac'ture of either sulphuric acid or superphosphate is
tod.s¥' necess~ a large-scale business. The small manufacturer of
these camnondities, usuaJ..1y is at a great econcmic dis8dvan1;age.. The
capi'tal required for materials' hand11ng and skilled supervision for bath
superintendence and general menaeement place disprOPOr't;ionately great
burdens on~ plant of smaJ J output. This manual ciescri,bes a pJ.ent,
vh1ch is of adequa1;e size and a.1&0 capable of considerably increased out-
put v1:thout proport1onate cap!tal ~nditures'o '

Phosphatic fertilizer ..terials cane trail three ma:ln sources -- bones,
rock despos1ts, and sane spec1aJ. iron ores. Bone and the rock. phosphates
con"tain insoluble or tr1-calc1U11l phosphate.

Rock phosphate has the chem1Ca::~.formula 3 [ Ca3 (PO4)2]. CaE2'

1s recognized to be more or less slowly' available to crops, depend:l.ng, on
the fineness to which 1t is ground, the s011 conditiona, and the, crop
being grown.

About J.OO years ~, both in Ge~ and 1n EnsJatJd, chemical methods were
described for_~ the relatively insolubJ.e phosphate carriers more '
solub~e by treatinB 'them with su1.phuric acid. In the process the tbree-



stated" in 'WOrds,t.h1s chemical t"ol1llUJ.a Ileana tha-t phosphate
rock plus sUlphuric acid give monocalciU'Jl phosphate plus
calc118 sulpba'te plus hydrogen fluoride.

At least t.hls fol'llUla is accepted for American phosphate rocks
which· are of t.he apatit:Lc fom in which fluorine ia cClllbined
wit.h calcium. The acid causes the fluoride to disrupt. Phos
phate rock~ vary scmewhat in other lands -- 'tlle fluoride
(C&F2) ~ be displaced by calcium hydroxide (Ca (OH)2). In
any' of these canpounds the sulphuric acid causes the destruc
tion of the· particuJ.ar molecuJ.e which geologists call "t.he
apatite lattice: and in the ensuing reac'tion, water-soluble
DlO1localciUlll phosphate and a sma' 1 -.aunt of dicalcium phosphate
are tomed.

The Ac1dula;tion Reactions

Thevorda, ,iphoapba:tes," Ifphosphoric acid," end Ifphosphorous"
are used interch8Dgeab~ in the fertilizer 'trade.

The memJal describes the process and equ1p1lent required to
process rock phospha:te for asricuJ.turaJ,; fertilizer use as
super:t=!1ospha1ie. The plan1; discussed is of minimum ecODClllic
size and has a capac1ty for produciug approxmate~150 tons
of sUperphosphate pervork1:ag ~. The operation is essen
tial.ly a chelll1cal process and the plan1; houses 'this process
and f~ilit&1;es t.he movement and storage of the large volumes
of rav and t1n1ahed material.

Deapite 'the hundred years dur111g whlch Superphosphate has
been 'produced in~ countries, t.he chemistry of t.he acidu
lation process ia not cClllPlete~ understood. The mos't gen
eraJ.ly accep'ted s1iatement of the reacticms is:

The mix of pu.lverized phospbB:te rock and sulphuric acid varies
with the chemical anaJ.yais ot the rock and t.he concen'tration of
the acid, but otten is in the proportion of 4 to 3 by 'Weight;
t.ha-t is, approx1D18.te~1,200 pounds at 71~ phosphate rock are
m.1xed n th appr~tely900 pounds of 60 Baulle sulphuric acid
at temperatures between 120° and 22QCT.

To indicate the prClllinence of the superphosphate·' industory in
the various parts of the world, see table on p8SeS 3 and 4.
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68,227
fo,ooo (a)

1.01,148
455,005
137,056
11,291

833,527

80
3TI,716
112,100 .
247,198
218,494
935,566
850,000 (a>
852,370
96,m
82,638
~6,980

31,900
952,1.61
22,550

1.01.,462
192,308
230,000 (b)

6,000
2,300,000 (a)

709,272
261,805

8,620

C0118UIlI;Ption
\MetricTons1

61,536
421,782
35,853
38,466

1.0,1.93,1.01.
38,1l4

10,788,8,52

24,266

74,677

2,750,000 (a)
19,219

-.'.

692,620
527,132

3,953,067
96,568

2,264,654
24,096

7,558,137

Production
or Deliveries
(Metric Tons)

12,500 Ca)

26,000
2,500

12,223,712
J.01,41lt.

12,372,126
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Russia
Spain
sweden
SWitzerland

Africa
~ia

Egypt
Morocco
Sou'th Africa
TLm1sia
Various

Europe
Aua'tr:1.a
Belg:1.ua - luxemburg
Czechoslovakia
Dexwerk
Finland
Pnmce
Ge1'll8DY
UD1ted K1DgdaI
Eire
Greece
Holland
BuDg&1'y
11iaq
lUgo8lavia
K0 l"W8J'
Poland
Portugal
lb·-pia

Countries

Total America

Prod11ction or dellverie8.d cOllBlaP'tion.of
phospha'te rock by' country for the year;l9$2

Source: In1iernational. Superphosphate Mam1f'acturers' .Association

America
Bruil
CMMa
Chile
Mexico
Uni'ted Sta:tea of Aaerica
Var:Lous



1,009,m
600,000 Ca>

---.

'---

l7,'i!J:Il

48[,633.

504,8JIO

1,679,903

24,951,168

Procluc'tion
.Q~. DeUveries
(Hevic Tons)

Total Australasia
and Pacific

fa) Est:1JD&ted; (b) Partly estimated.

3. All other costs, statistics, and f1.gurea are based OIl
current United states prices.

4. ~te h8a't, J.1&ht,vater, and elec1or1c1v are aa:U
.abl.e a"t the p.1.aD't 81te.

- 4. -

GrandTotaJ.

Total Asia

GEIfERAL ·.ASStlETIOlfS

1. The costs of bull d1 US, equ.1taeJit, ad mater1&l necessary
are based on UD.1.ted st&tes prices.

2. labor cost. used are the averase for the 1Ddustrr and
6k111 described, baaed on recentlT publlahed. figures of'
the Un!ted States Bureau ot Labor Statistics.

Aws'tralasia and Pacific
Aus'tralia
Hew zealand'
Various

Coun'tries

.ASia
Ceylon
DltchEaat IDd1es
Indo-China
India
JapeD
M:aJ..q
Israel
Turkey.
Var10ua

To :raciJ.11iate conversion to local figures. ad. costs, co],."s headed
IIActual" are lDcluded in 'the appropriate tables.
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I

I
I
I

I
I

5. -

6.

8.

A. Land value
B.Distribution methods and sellina costs
c. In-:treigb:t and ou1;-freigh1;
D. Taxes, 1Dsur8Dce, and in1ieres1;

Wh1J.e general as818q)1;ions vill be made of these 11ie11s.,
except 'taxes, far, the purpose of ceDPJ.etiDg coat esti-
mates, adJus1meDtS\ should be made in accordence ,nth
actual 100&1 costs. In fBc't,' all costs contained 'in
this JDBnU&1. should be adJUsted to ccmfom. to ac'tual
local cond11i1Ons.

The process for malting superphosphate i8 ,rela1iiveq s1Jlple. Basi,caL'l[Y,
i 1# consis1;a of 'trea'ting pho8pha'te rock so' tha't 11; beecaes sol.ubie nth '
soil _ter. ibe process 1s shown diaglwaa't1~ in figure 1. F4U!p
ment used and a preliminary plant layout are shown in figures 2 and 3.

Phospbate rock 1s brought 'to the plant by raU or vater and piled in out-,
side s'torage by a crane. For cOnvenient lIOYEIIlent ot 1;be rock, a trac'tor
with a arab buc!te"t 1s utiJ.1zed, 'to aoYe the rock 'to the firs1;, cpera1;ion
s1;&1;ion which 1s the hopper f'eed1Dg the rock~~ llere the' rock' 18
ground to a coarse powder. SCrew or pnegl&t1c coaveyors then acmt the
powder to the fine~s where 11; i8 pilver1zed to a fine powder.' CoD
veyors then JIOYe i1; 'to the acid mixers 'Where suJ.phur1c ac1d 18 sprIll'ed
onto 11; and the mixture 18 as11iated'to obtain the proper JD1x. See ,f1&Ure' 4.

)'ext the'mixture 1s <hIaped 1n1;() a den hav1.DB • capac1V of' 50 to 15, toDa.
!he aetive acidula1iion proces8 is cCJitP.le1ied here. During t.b1a eruption,
fiuorine sas is g1:ven off' which by add11iiOD&1 capital. inYe8tllen1; can be
collec'ted, purified, and 80U as a by'-produc1;.

" ~ , -- '

After 6 'to 8 hours, the erup-tion caused b7 the acid DOIWIJ '7 has,cea8ed.
An overhead craue 18 'then used to move the~ :trca the aeu 'to vhere
1,1; is stored for cur1Ds. See figures 5 aDd 6. 'DIr1Dg cur1Ds, acic1Ula'ti
Cont1m~8 aJ.ov.q 8Dd with decreaaiDg 8C'tivi:ty. ' '

-5,-



$ 75,000

1105,000

J.35,OOO

$ 6151000

Es"'t1ma1ied
Unit .Total
Oos1i Cost

$ 2.50/ton

1.6.00/ton

J.8o .OO/thousand

t(<'. ';' -

9Wm1ii1;z

30,000 toDs

22,500 1iOIls

750,000

Rock phospba1ie

Sulphuric acid

B8p

Direc1i ma1ier1&1s required for one year r S produc1iiOl1.

9le only raw materials needed are phospha1ie rock, sulplmric acid, aDd
the baas in vh1ch the fertilizer is sold. For a da14 produc1iion of l.50
tons of superphosphate,the foJ.lov1Dg table lists 'the qwmtl'tles needed
of these ma1ierlals amd their cos1i.

Phoepba1ie rock is delivered by rail. or va1ier in a rgugh broken s1ia1ie. .~
sul.phuric ac1d 1s delivered by t8Z1k cu or tank 'truck and el10her pumped
1n1io s1iorage 1iariks ar use4, .d1rec'tq frcDthe del.1Ter1' Yeh:l.cl.e. It is 93~
concen'tra'tion, 6S' BaulIle. Bags are .delivered 1D :treistrt car or 'truck l.oed
quan'tities. For daae.'tic use the bass are· the six vall. paper 'tJpe. Export
woqJ.d, necess1'tate the ~e of an eight vall. paper bag,~ a ·waterproof
in'ter-l1n1ng 8:nd a ,burlap cover. 1'he c081i for this la'tter bas vould be
$400 per 'thousand.

.JWmFAC'l'lJIUlfG UHIT

The uni1i used to measure prodJlc1i1ve capscl'ty in a plan1i such as 'this is
the· short ton. This' plan1i is capabl.e of produciDgJ.50 tcms of super
phosphate tert1.l1zer per dq, or 37,500 tons per yeu. 911s quan1iity' is
:P&ckaaed ¥1 1.00 pound capac1'ty baBs·

b~ ·up by & macb1n e .called a ruper, passed 1".brougb. a pul.ver1zer, and
1Den' screened. oversized par1;ic2es tha1i do nat pass 'through 'the screens
are returned tor further JIl1] lins. Depend1,Dg on the tcmm"a or grade of
tertlllzer desired, add1:t1onalDI&~ such as n1tr&'tes, potash, or
potusi... ma.v be added in 'the .1xing machine.

lfe.xt .t.he~al J.oves .by COll't1!7or to .the biDs feed1Dg.~ beging
'. oper..;l;iOn. After being've1gbed ext.bagged by' en au1iala'tic wlgb:lng aDd
bagg1ngderice, 8f!e figure. 7, the· bags are moved by COll'9'eyor 'to sewr1ng
macbines.Here tbebBp &resewed 1ilgb;t. FinaJ'y,"thq. are moved. bT
cOnveyor to 'the shipping pla'tf'om, see figure 8, tar u.ec1.1a1;e sh1paeJrt.
8Uperpb.ospha1;e shouJ.d not be bage<l un"l: read1'tor ab1.paen1i because the
bass me.v' rat·1Ihen 'they- cOn'tain super,phosph&1ie 'too l.ong•



80,000

6,000
3,200

32,700

$ 2Zf,OOO

].

1

1
].

].

].

.1

Number Es't1mated Ac1;ua.l
Required COst Cost·

1 $ 55,000
]. 4,000

1 8,000

~ 3,100

1 6,800
1 1,600
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Cur1n§
Rasper Vith feed hopper and

discharge to pulverizer
Hoppers and mixer
Pneumatic or screw conveyor

to bagger

Bagging
AutaDatic veigb1 ng and bagging

macb1 ne caaple1ie vitb. sew1ng
machine head .
capacity: 400 bags per hour

Conveyor to shipping platform
other tools and eq.n.paent

Description

Acidulating
Scale hoppers, acid sprq

nozz1es, hoppers, and mixers
moun1ied on movab].e pl.atfoZ1ll
over dens

Bridge ~rane, 65 foot span,
30 foot hoist j all motors and
f.loor operated controls
Capacity: 300 'tons per day

Crushing
Mobile 25 foot boc:m c:nme
Grab bucke"t, 2 yard capacity
Rock grinder inc1ud1 ng hopper,

motors, and. aJ.l accessories
Capael'ty: 200 tons in 24 hourtJ

Pneumatic or screw conveyor
!rem grinder to pulverizer

Fine pulverizer, hopper, motors,
and all accessories

Conveyor to acid mixers

The equ1paeJrtllere;edin -tbis 'tab.1e are 'the maJor :tteas requ11:ed· 'to
opera1ieT.he pJ..alit ef:ticien'tly. They are l1.s1ied in 'the orderl1l Which
the,.· are .used to produce superpb.os~1ie.



• 500

150

150

uid.i fOt&1
Cost COlli;

* 125 • 625

80 3m

- 8 -

2,200

$ 3,000

3.

1 • 150

1 J.50

lIIIaber

!ecJ!1r!d

1be equ1p!11eJlt spec1f1ed :fOr t.b1a plaut i8 DOt all
ut1J.1zed to i.ta 1'Ull capld,V. 1.:f, lifter the plaa1i
18 1:D. opera~OIl :far & ~, there i8 & ..u.et ':far
ad41't10D&l proc1ucti.cm, 8'tepa caa be takeD 1;0 u't1l.1ze
thi8 ace.. equ:1}'a81l1i capllCl14Y.· .,le aa.e De'II'

equJ.J8ID"t would be requ1red the priJlc1pa1 1I&11:tiOD&1
e:a;pe:aae v1ll be W, "8 8iDee aore direct labor vUl
be .necea8&17. In addi1i1on, all exteaaicm 1;0 the pl8D:t
to provide 8dd1:tionaJ. eur1J:i& spece Y1ll~ be
needecl. 11leae ex;penM'tare. v1ll be an11 , howe,erI

111 Cc.par18OD to the 1Ilcreued proc1ucUGIl tba't 1dll
re8w:t. --

lAboratol7 -
Ch-tcal appara1;ua

TotaJ.



jmmaJ

CCMrt

2.00

Hourly
Bate

• 2.00

2.00

Ilour.q
Rate

3
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2

1

1.

].

J.

1.

1.

2

13

lfuIII.ber
Needed~scrl.ption

Tot8J.

S1Dce the prepara'tlon of superphosphate is essent;i~·a eon'tinuous ch_1cal
process, the· plazrt 1II8ll&ger shouJ..a be a chElllical engineer. To ma1n"tain con
'tro1 -at-.the processing aDd to carry Oll't such -tes'ts as are neces8&1'7~ a .
chemical technic1aD shou.ld aJ.so be avai 1&b1e. To fUrnish superY1sion cmr
1ng the three-shitt opera't1.on of the plan1;~ three sec'tion Jll8D8Sers are re
qu1.redfor the Cru8bjng~ acidUla'tiDg and curiDg operations and 'two sec'tion
JI8D88er8 ~or The baggfng and shipping opera'tion. 9lus, the i11direc1;.an
power requ1.red in th:1s planio are:

Of these, only the wrk1Dg foreman and the shift bosses aus1; be re1a't1;
skilled. Thq W1ll operate the m.ore expensive '--Del ccaplex equipaent
88 the overhead crane and the grab bucket 'tr8c;"tIOr.

laborers per shift

Plant M8Dager

Cb-1s't

Boold:.:eeper

~-Cl.erk

Section JfaD8Bers - crush1ns,
acich1latiDg and cur1Dg

section Managers - bagging
and sh:1ppiDg

Ma1nteD8ace

Jani'tor

Shift BellS

To carry ou.'t the process1Dg of 'the pb.ospba;te rock,
l.s needed:



As iJ l1Ja1i):~;ted by f'1gm-es 2 and 3, 'the buUdiDs required. is 70 feet
Wide and 300 feet long. Most of this area is required for the cur
1J:g end storage of the superphosphate. This is so since production
1s continuous but sales are seasonal.

PIAlf.r SITE

To provide for eventual. expansion, the land for the plant site
should contain about 3 acres. The site should be level, well drained,
.and should be located as advan:tageously as possible nth respect to
traDsportati<m., power, vater, fuel, SOlJrces of markets and labor.
T1'e cost of such a site is es'timated a'fi $2,000.

Dlle to the fluorine tuIIles that are given off during the processing,
the building must be well ventilated. A sui'table structure consists
of a light s'teel frauevork with an arched 'truss roof covered vith
corrugated galvanized iron sheets. Inclwiing the concrete floor,
equipaent foundations, dens, shipping platform, crang rails, steam
boiler, and all plumbing and wiring, such a bu1ldingcan be erected
for about $145,000.

POWER

It i& asSlaed that a dependable sUPP4r of electric power is ..~~1
abJ.e f'raR public power ser¥'1ce lines. The to+..al power required,
based on the actual aapaci1iy of all motors used, is 120 horsepower.
The &m1U8J. cost of power 1s es't1mated at $7,300.

- 10 -

It 1s est1mated 'that1ihe cost of fuel for all purposes v1ll8DlOWlt
to $1,800. .

FUEL

water requirementll for tbe purpose of production, heat, s&tu:tary
facil1ties, drinking purposes and fire protection is estimated at
$525. .



East!...11t&ted M~al

Item Cost Cost

Depreciation $ 30,375
SUpplies 4,000
Indirect Labor 53,000
Power 7,300
Water 525
Fuel 1,8()()

Total. $ CJ'[,OOO

MANUFACTUHIBG OVERHEAD

300

125

*30,375

Actual
Cost

4> 7,250

Est1lll&ted
Per Year

$ 3,100
100
500
300

$ 4,000

Est11llated
Cost

• 615,000
51,000
CR,OOO

• 163,000

- 11 -

SUPPLIES

Estimated Years'
Oos't Life

$ 145,000 20

227,000 10

3,000 10

1,245 10

Item

DEPRECIATIOB

Total

Ma.1ntenanceMa'teriaJ.s
and Machine Parts

Inbr:lcants
Hand and Cutting.Tools
Office SUpplies

MAlIDFACTURING COST

Total

Direct Materials
Direct labor
Manufac'tur1ng OVerhead

BUiding
Production Tools

and Equipnen't
Other Tools and

Equipnent
Furn:l'tura and

Fixtures



Ac'tual
Cos1;

Actual
Cost

Est1Jlated
Cos't

346,000

• 724,,245

E8't1111ated
Cost

Estimated
Cost

92,000

• 346,000

• 205,000
17,000

32,000

.' 2,000145,000

2Z{,000

3,000
1,245

$378,245

FIXED, ASSETS

iOBKmG CAPITAL

- 4 months

- 30 dsys

Total

Reserve for Bales
Collections

Working Capital

- 4 months

MaDufac1;uring oVerhead - 4 month8

F:lxed Assets

Since ',fertilizers· are used JDOS't4 at plant1Dgt1JDe about f:J)j, of 'the
a.unUa1. production 18 usuaJ..lJr 801d and delivered over a three month',8
period. For thi8 reasoo a large aaount of working capital is required.



Estim8;ted
Cost

• 615,000

51,000

c.n,OOO

Item

RECAPITULATION OF COSTS, SALE AND PROFITS

Direct Ma1ier1aJ.s

Direct Iabor

M8Dufac'turing OVerhead

To'tal MaDuf'ac'tur1ng Cos't

The JUJor1'ty of superphosphate fert111zer 1s soU 'to vhol.e8&lero who, 1D
'turn, resell in ..1 ]er qwmt1't1es to 1Dd:1Y1dual. users. 1't1ose t~s
or p1an:ta't1on owners near the p1aD't JIIq' b\q' their neecl8 directq' ,:trca'
the plant.

The .average selli nB price tor superphosphate terlillzer in the.United
sta'tes is $29.50 Per ton. On this basis the annual aross sales ot this
plant 'WOUld .aunt to 37,500 x $29.50 or $1,106,250.

In'terest on 1De-n s

Insurance

Legal

Auditing

Unforeseen Expense

Total Admi D1s'tra't1ve Cost

• 18,000

5,000
2,000

3,000
30,250

100,000-

$ 1,106,250

- 13 -

Total Annual Gross Sales

Sales CCIIIIIl1ssions, Travel
Freight Out, Bad Debts,
D1scoun:ts and All.owances



:BlJIGET CONTROL

A requisition fOnD designed to provide accurate records of procurement
and indicate the purpose of procurement With the least amount of time
.and e1'f'or't is shown on the following page.

This fOnD has an account number for each type of the various expendi
'tures Which 'the manager Will review in detail, monthly or of'tener, in
order 'to control his expenses. Scme items, such as power and water,
are usuaJ.ly under contract and are easily' checked by reference to
montb.ly bills. For simplification, items (marked With an asterisk
below) are ClDitted fran the purchase requisition. Variations in the
labor costs are easily reviewed by exam'! nation of the p8\Y1"oll vouchers.
The simplified type of control thus provided makes certai.:l that the
manager can con'trol expenditures pranptly.

Following the requisition fom, a sample voucher check is shown.
VcN.cher checks should be used for the P8\YD1ent· of·all expenditures ana.
the appropriate book account number' placed on each voucher.

At the end of each month the manager will receive a statement of all
expenditures broken down by budget accounts. If the expenditures ex
Qeed the bUdgeted monthly &llowances of any of the accounts, the
:txX>kkeeper will fu.rn1sh the manager with a bx:eak-do'Wn of all expendi
tures relative to the bUdgeted accounts exceeded. All these supporting
,data can be secured by ref'erence to the purchase reqUisitiOns and the
Check vouchers. This reference Will enable the manager 'to determine
what causedtheover-expendfture and take corrective action.

If at ~ time during each month it becanes apparent that expenditures
will exceed any of the budget accounts, the bookkeeper will bring this
'to the atte'htion of the manager for his inf011ll8.tion and action.

BUroET CONTROL ACCOUNTS

Account m-ber
Monthly
Expense

Monthly
BudFt

Annual
Budget Actual

- 14 -

$---
•

$ 28,000
100,000
6J.5,000

4,000
7,300

525
1,800

30,250

$-----10 Administrative
20 Sales
30 Direct Materials
J,o SUpplies
51 Power*'
52 Water*'
53 Fuel
60 Unforeseen Expense

(Reserve Account)
71 Direct labor*'
72 Indirect Iabor*
80 Depreciation

(Reserve Account) 30,375
Bote: AcJpl1n1a1irative includes iD'terest on 10lUlS,

luurallce, legal and aucU:t1na.



PLEASE OF.DER T.l-lE3E MATERIAIS OR SERVICES

DATE'

o 40 SUPPLIES

o 50 UTILITIES

[] 60 UNFORESEEN EXPENSE

COMPANY NAME

APPRO\~D BY

REQUISITIONED BY

ORDER NO.

, 15 -

DESCRIPrION

INDICATE BEIDW THE USE OF·MATERIAIS

o MAINTENANCE SERVICE;)

o
DIRECT MATERIAIS

QUOTES
~

QUOTES
FRCM

QtJOTES
FRCM

D
o MAINTENANCE MATERIAlS

UANTITY

PURCHASE REQUISITION

,D 10 AaUNISTRATION

o 20 SALES

o 30 MATERIAIS



R. W. MITCHELL MANUFACTURI~GCOMPANY
'''22 BOSWORTH STREET. S. E.

ANYWHERE. U. S. A. 19_No. 10000

-,
PAYTOTH~E;;O;R;;P;I:R;;~O;;"';-:r::::~-------------:--------- DOLLARS $

R. W. MITCHELL M~NUFACTURINGC()M"ANY

VICCf'"aIDI:WT

.V SAMPLE CHECK
.J'L

'I'O.FmST••N.A.TION~ B.A.NK
ANYWHERE, U. S. A.

ACCOUNT>NUMBER
::=:::=::=:.-.=.~~~====--==-=====-~~~

~

•

SliIIlple V'oucller check to be used tor the lNQIDent ot
ell expend!tures in connection vith Budget Control.

R. W. MITCHELL MANUFACTURING COMPANY



ENGINFERS

The services or profesli5ional engineers are desirable in the
design of this plant, even though the proposed' plant is sma1 ].

A correct design is one which provides the greatest econ~
in the fuvestment of funds and establishes the basis of opera
tion that will '.,e most profitable in the beginning and ldll
also be capable of expansion Without expensive alteration.

The addresses of professional engineers who specia.1.ize in
industrial design, sane of whan DIB¥ be willing to tmdertake
such work. on :LoW' cost projects overseas, can be secured by
reference to the published cards in various engineering magazines.
They~ also be reached through their national. organizations,
one of which is the

National Society of Professional Engineers
2029 K Street, Northwest,
Washington 6, D. C.

Manufacturers 01' industrial equipnent employ-engineers familiar
with the design and inst.allation of their' specialized products.
These manufacturers are usua13:Y willing to give prospective
custaners the benefit of technical advice by those engineers in
determining the suitability of' :their equipnent in tJ:t:Jy proposed
project.

Theequipnentmanufacturers also knOW)l and can recamnend,
professional engineers in private practice, who are willing and
able to· provide appropriate consulting services.

- 17 -



TRAINIllG

Manufacturing an inferior quali:ty of prod11<;'t during the 'train:!ng
period could create sales resis'tance 'that might be dif:t1cult to
cope with later. To avoid such possibilities, the quality of the
product shouJ.d be ma1.nta1ned at all. times, inclUding the training
period.

In sane areas sk1.lled operators~ be available loeal.1y. In other
areas aJ.l the ~rators ~. have to be 'trained.

If skilled operators are not available, adequate training VOU1.dbe
assured by using one or more of the foll6v1ng methods:

A. If'the plant is designed· and installed·by a caa.petent
eng1neering firm, the contract should be negotiated, if'
possible, on a 'turn-key basis. On this basis the contrac
'tOT agrees· to operate the plant and produce the qual1ty
and quantity of t.he product stated in .the contract for an
agreed period of time. Such a contract: would. assure
adequate .personnei training, since fu.l.l. quan'titY' ·and c;uuU1.ty
could not be produced wi:than untrained organiza'tion.

B. The engineering finn that d.esigns. andins'talls the plant
can usua1.1y make trMn:! ng arrangements· to have key perso1lnel
placed, for tra:f ning purposes, ina foreign 1.nc:lUStry 'tha.t
produces the s8IIletype of pJroduc't. This would provide
training :t'orthe key personnel while the plant is· being
installed.

c. If neither of the above met.hods i.s }pssible, t.hen ~fied
and experienced 1nd1v1duaJ.s should be employed .for the key
positions, either permanently ortem.porar11y, to perform
the key operations and assist in tra:fning the organization,
even if they must be secured outs.ide the ·country.

D. The manager should have years of success:f'u.l experience in
t.his type of business and be f'uJ.J.y qua.llfied in all. Phases
of management, 1nc~ud1ng the training of employees.

- 1.8 -



A fire brigade should be established and each member
trained as to his responsibility in case of fire. Fire
drills should be conducted periodically.

Practically all machines have safety appliances, and
the manager should see tb.a:t these are in good -working
condition and that the operators are making t'ull use of
them.

It io:;recamnended that the employees be encow::aged to
offer suggestions or recamnendations relative to preven
tion of accidents, removal. of fire hazards and mainta.1.n1ng
general interest in all safetyf'actors.

- 1.9 -

In addition to constant watch:fu1.ness to make sure that
all practicable safety precautions are taken, first aid
supplies should be readily available. One complete
first aid kit should be maintained near the manager's
office, and others at appropriate places throUghout the
plant. Sane of the employees should be trained to pro
vide first aid service.

The use ofaecident posters in the plant have proved to
be of va.lue in reducing accidents. It is recamnended
that such posters be used, and that same direct special
action be taken by the manager, at least once each month,
to bring to the attention of all personne:l the impOrtance
of safety precautions.

There is alw.ys danger of accident and injury in any
industrial plant. Because of this, the manager shOUld
take specific action to bring to the attention of each
employee the importance of safety precautions and in
telligent first aid.



A smal.J. plant, buiJ.t and opera1oed according to the assumptions made
in this manual. wouJ.d be a pro:f1tab1e undertak.1ng.

There are sane de'tezm1nations, however, that should be made before a
decision is reached to build and operate such a plant. .Among the
necessary determinations to be made are those vith respect to the
following items:

Are all materials and supplies available loc:all.yt
Is the local material market canpetitivet
Are satisfactory delivery of local materials assured at reason
able prices?
What materials and supplies must be 1mpor1ied?
Are they avallable in world markets at ccmpetitive prices?
Would pranpt delivery of im.ported materials and supplies be
assured so that large inventories wouJ.d- not be required?

,..
c..

MARKEr FACTORS

1. Is there already a demand for the product?
A. Who are the principal. conslDllers?
B. Who are possible new conslDllers?

2. How is demand for the product now satisfied?
A. By locki.l production? If so, what is the volume of annual

productioa?
B. What percentage of consumption is filled by local produc-

tion?
C. By imports? If so, Yhat is the vollDlle of annual 1mports?
D. What percentage of consumption is met by imports?
E. Frem what areas are imports derived?

3. What is the estiJDa:ted annual increase in local conSlDllpt10n over
the next five years?

A. How were such estimates made?
B. By ref'erence to official figures on popuJ.ation grOwth,

family budgets, imports, etc.?
C. By consul.tation with trade or indUStry, ministries,

associations, bankers, cCllllllercial houses, whol.esalers,
retailers, industrial consumers, etc.?

- 20 •



SUMMARY (Continued)

4. If the product is already belD.t; manuf'actured, can the existing
and estimated f'u.ture local market absorb production of' the
new plant without price-c-~tting or other dislocations!

5. Would the estimated sales price and. quaJ.ity of the new prOduct
make it ecmpetitive with an imported. equ1"~_lent!

A. After adjusting cost to local conditions, is the
estimated sales price .of the product so high that
tariff protection is necessary to protect it f'rcm
imports?

EXPORT MARKF:rS

1. COU1dth~ product canpete in export markets on the basis of
price,quaJ:.ity and dependability of supply?

2. Can export markets for the product be developed'l
3. If' so, in Wha.t areas and· in Wha.t annual volume?
4. What procedures would be necessary to develop export markets?
5. What wouJ.d it cost?

MARKEI'ING PROBI..EMS

1. In calculating costs of the product, has adequate a.l1awance been
made for the expense of a sales department, advertising and pro
motion that might be required?

2. . Do consumer prejudices aga.i.nst locally manuf'actured products
exist?

A. If so, why?
B. Would they apply to the new product?
C. If so, how could they be overcane and what

would it cost to do so?

3. Do marketing and distribution f'acilities f'or the product exist?
A. If not, can they be set up?
B. What would it cost to do so?

4. Will 'the product be sold to:
A. Wholesalers?
B. Re~lers?

C. Direct to consumer?
D. Other industries?
E. Goverunent?

• 2l..



SUHMA.RY (Con:t1nUed)
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IAlrlS' AND ·RmUIATIONS

ECOlDIIC FACTORS

1. How much foreign excbange (and in 1fba1; curreIlC7) is required 100
11Iport m&eb1nery, equipaen't and supplies:

A. How much foreign exch8D~ (aDd in wha't curreIlC7) is
required for ammaJ 1D.'teres't pqaeuts and aortization
o'f 8.1V J.oans contracted to import ilacbjnirrr and e~p
men't, or for PVJII8Dt c'f royaJ.ties and technical serYicest

B. H01t ~ch foreign excbange (and in vha't em rency) is
required tor amqJ81 import ar raY ma'te>:ials and supplies?

C. What are estma:ted annual foreign exchange earn1Dg8 and
in wba't currencies?

D. Has carefuJ. consldera'tion been given to thepos8ibilltT
of d.eprecia'tion in 'the foreign exchange value of the
local. ClVTeDC7'l

E. Has care:tu1 consid.era'tion been given to the possibility
of :ilIlport can'trols, or restrictions on avail ab1lities of
foreign' 'exchange necessary to operate the business?

F. Wha't bene:tits waold the new business bring to the econaDy'
in the use ot local ray materials: in erapJ.o.yaen't 8Zldin
'technology!

G. Do dependable taclllties ex1s't tor 'transporta'tion, power,
fUel, vater and sewage?
(1) It nat, can ex1s'ting deficiencies- be e l1m1 na:ted

sa'tistactorllTl .
(2) lIhat would be the cost 100 do sot

2. Can the prob1em of "training caapetent management ad super-
v1.sory personnel be soJ.vedt

A. Also, the training of skilled labort
B. Is technical advice available in the J.ocal1t;y1
c. If nat, where can it be obtained and vba't V1ll it cos'tt

1. Is there an adequa1ie laborsuppJ.:y- near the. p1.ant ·.1ocationt
A. If' not, how can "the problElll be soJ.vedt

1. Do existing labor laws, government regula'tions,
favor es'tablislDaen't ·of' new bus1.ness1

A. If no't, C8Zl ex1sting obs1iacJ.es be zemoveclt
B. If so, bow ad went



stIIW« (Cont1nued)

FINANCIAL FACTORS

1. Technical. advice on se1.et"'ti.on of mach.1nel:7 .and equipment.
A. In. se1ee'ting t.he macld n~l:7 and equi.pneni; for t.he

nevpl8nt, have reputable and c.cm.peten't engf.neerB
and 'technicians been consul'ted?

B. Have they been .asked··:tor adVice on t.he lIlO8't suitable
qpes o:t manbineryand e~].Den't:tor the prccess8Dd
J.oca.11'ty't

c. Have they caref'tlll1' call];l8redcos'ta o:t various 1JUPP1lers!
D~ Cred1.t tezms o:f:f'ered purchasers!

FnWfCIAL~ OF THE PBOJm.r:

1.. In estima'ting tile cost of the project, has caref'ul. consi.dJara.-
ti.on been given 'to:

A. ~ effect on cosb of del.a;ys in constructi.on schedul.es!
B. In delivery and i.nstaJ 1ation of machinery and equipllen't?
C. In import of essential raw ma'teri.aJ.s and supplies?

2. In calculating cash flow and working capi'tal requi.reIIlents, has
careful. ccmsideration been given 'to:

A. Maintaining adequa'te inventories of raw materials!
B. SUpplies and spare parts!
C. seasonal :t.1.uc'tuations in the business!
D. ihe time required 1;0 liquidate credit sales to

custclllers and bad debts!
E. 1he period necessary to ge't t.he plant into

production!
F. cam required 1;0 amor'tize its pr1nCip~e l.oenst

. 3. It" the ecODCl1l;T is in a period of 1n:fl.ation, has f'ull. al.l.ovance
~.. made for the iDfiuence of rising prices and 'Wages on "the
cos"t of -the proJec't and on 'WOrldng capi.1oal requirements?

SHORT··'.l'EIM BARK· CREDITS

1. Has it been possible 1;0 make arrangements with local banks to
:t1nance short-time working eapi1ial requ:f:relllents of the business!.

FlJIABCIAL PLAN

1. Has a de:t1n1:te pJ.an 'to :t1nlU1ce "the project been worked oatt
A. Is sufficient capi1ial avaUable locally!·
B. It" not, what is ~e plan 1;0 obtain t.he required

capltal.? .
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Figure 1 - Diagram showing how phosphate rock
is processed to superphosphate
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Figure 4 - A mechanical mixing platfo:rm where rock dust
and sulphuric acid are mixed and dropped into
a den beneath
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Figure 7· - Automatic bagging scale:
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~RNATIONAL COOPERATION ADMINISTRATION

SERVICES OF THE
INDUSTRIAL TECHNICAL COOPERATION PROGRAM

TYPE m - TECHNICAL AIDS FOR OVERSEAS

• INDUSTRIAL REPORTS SERVICE

Provides basic information regarding:
1. Data and reference· materials relating to private capital mobilization and its

application in economic development.
Z.. Requirements for establishing and operating small factories in basic industries.
3. Man-hour requirements, operational characteristics, and equipment utilization

in representative U. S. factories in selected industries.
4. Man-hour and materials savings through standardization, simplification,

specialization studies.
5. Supervisory and other specialized training procedures and techniques.
6. U. S. experience in specialized fields.

• TECHNICAL DIGEST SERVICE

Provides digests and abstracts, full length articles, and bibliographical references
on U. S. developments in products, processes, and work techniques derived from U. S.
technical, scientific, and trade periodicals, and other pertinent sources.

• TECHNICAL INQUIRY SERVICE

Provides answers to individual questions relating to products, processes, tnachinery
and equipment, production operations. work techniques. management practices and
concepts. factory engineering, and basic requirements for industrial production.

• TRAINING MATER~,'.LS SERVICE

Provides basic materials for use by specialized technicians in the conduct of man
agement. supervisory and specialized training courses in host countries.

• TECHNICAL LITERATURE SERVICE

Provides recommendations and guidance regarding current useful world-wide pub
lications relating to industry and productivity improvement; distributes carefully se
lected and representative new publications of particular value for program use; and
facilitates mission literature procurernent.

• U. S. BOOK EXCHANGE SERVICE

Provides, on Mission approval. technical and scientific books and periodicals on
exchange basis to overseas libraries.

• VISUALS AND NEW MEDIA

Provides technical advice and guidance to missions on new industrial visuals. Pro.,.
vides for cooperative program adaptation and use a variety of visual tnaterials. in
cluding loan exhibits, silk-screen display panels, graphic brochures. slide ana sound
kits, and related JJlilterials.

• TECHNICAL FILM SERVICE

Provides guidance for and facilitates procurement of U. S. technical and training
fw_ for program use; provides representative U. S. technical industrial films and
filmstrips on loan basis for short-term program requirements; and facilitates adap
tation of films into foreign langcage versions for program use overseas.




