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FOREWORD

'l'bis brocbure is one at a series of repo!'ts resulting troa
OYer..s technical inquiries on lact0r7 or cc.ercial estab­
11e.nts, operation, 1WIIg__t, aDd eng1neer1ng. !be
report ls deS1ped to prov1de oal7 a general picture of tile
factors tbat aut be cODS1d.erecl in eatablillhiDg 8Id operatillg
a factol7 of this tJpe. III mat case., plaDa tor actual
inat&ll&tlOD.1S w.U.l require -.pert eng1neer~ and t:1DalJciaJ.
adrlce 111 order to meet specific local ~oad.1tioDs.

Mention or the DDe ot 8ZI,y fL...... pl"Oduct, or process in
this report is not to be couidered a reco..mation or an
eudora.snt b.T the InterDational Cooperation Administration,
but --el7 a citation that is tJP1eal in its field.

The or~ report vas prepsrecl b7 Foster 8Dl Snell, Inc.,
Hew York, Hew York.

Technical iDtor.ation, as ve1l as renew, .'IS provided b7
R. Poliakott, IDduat.rial Couultant, 126 KLennth .lveD11e,
Bew York 11, .. York.

***********
This report has been reviMd. atd rtNl"itteD bT
George H. Andrews BagiDeeri.Dg Aaaociaws, Inc.
U1 Southern &d'diDg, lIaabiDgton 5, D. C.

******

For further 1Df'~tion aui aesi&tance, contact should be
made with the local Productivity- Center, IDdustrial I118titui.e,
Servicio, or United States Operations Hission.

Code Number
PBr-79

September 1961
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DEHYDRATED MOLASSES

INTRODUCTJ:.(If

The purpose of this report is to present basic information
for establishing a by-product plant to produce dehydrated
molasses from blackstrap molasses.

Blackstrap molasses is a by-product of the sugar refining
industry. Practically since the ince:>tion of this industry,
the molasses has been used as the principal raw material for
the production of alcohol. However, through the introduct~on

of i:!Odem technology, most alcohol currently is produced
synthetically from ethylene. Thus, blackstrap molasses is
available in tremendous quantities and presents the average
sugar refiner with a serious disposal problem.

The molasses has a high food value and can be used advanta­
geously as a diet supplement in animal feeding. Many other
uses are also potentially economic, if the molasses can be
economically shipped and stored as a powder, instead of as a
liquid.

The equipment should be installed by a sugar refining co=pany
at its refinery. This would provide a profitable by-product
from blackstrap molasses, which as stated above usually
presents a serious disposal problem.

While this dehydrated molasses plant could be established by
an individual company, it should in any case be installed at
the sugar refinery in order to e111llinate fr~1gbt and storage
coss of the blackstrap molasses which would occur 1f the plant
were located elsewhere.



GEHDAL ASSUMPTIOIIS

In order to -ke reali8tic est1aates t.n thi8 report, certain
...uarptioos are -.cIe. The.e are:

1. The cosh of the buildiDS and general facilitie. are
bued on United States price••

2. Material costa are bued on size4 and specificatiou
of.terial. used in the United States.

3. Labor costs are based on the aver..e for the industry
as recently publ1ahed by the United States Bureau of
Labor Statiatics.

4. Adequate power and vater are available at tlae plaDt
.ite.

5. Ad~quate transportation facilities are a~ailable at
the plant .ite.

6. The plant operates eight hour. a day. five days a week,
two hUDdred aDd fifty day. a year.

7. No special provision is _de for the tra:1llfng of DeW

personnel. It is ..sumed that learner's rates are
paid in such ca.es.

8. The followiDl items CaDDot be estimated realistically:

A. Land value.
B. Di8tributioa and sel1iD& costs.
c. tn-freight ADd out-freight.
D. Administrative costs.
E. Taxes.

While general estimates viII be made of each of these
it_, for the purpose of completing cost est~t.. ,
adjuat1lent .hould be _de in accordance with actual
local coats.

In fact, all cost estillates contained in this report
should be adjusted to cODf~ to local conditions.

9. Columns are provided t.n the tables included t.n this report
to facilitate the cODYeraion of cost figures to confora
with local eosts.
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nPOOCT SPECIFICAlIqt!S

Blackatrap mola••es will vary in water content f1:018 10 per cent to

25 per cent. A typical analysis is:

Water

Invert sugar

Ash

Sucrose

22.53

6.53

37.87

Undetermined organic B.47--
100.00 per cent

PRODUCTION CAPACITY

The production .:apacity of this plant based on operating two hundred and

fifty days per year is 11,024 pouncla a day or 2,155.000 pounds a year ..

This amounts to about l, 250 metric tons a year.

MANUFACTUR.ING UNIT

The manufaeturing unit for dehydrated molasses is one metric ton.

MANUFACTlmING OPERATIONS

Hany types of processing and equipment en be employed for IIOl•••e.

drying, including atmospheric and va~u1pl drum dryers. pan dryer••

belt dryer. and spray dryers. The drum, pan anel beJ,.t dryer. are

1IlOre costly to operate and require subsequent grinding of the dried

-3-



molasses to produce the desired particle size. Unless earefully

controlled, such dryers will produce exceaaive car_lization of

the molasses. The finished product, bell11 80l1d granules 1D fona,

is difficult to redissolve ..oould 8ubsequent use require It.

The spray dryer is by far the most economical proeess for dehydrat­

ing molasses. The eutire precess, from liquid blackstrap, to packaged

dehydrated product is automatically controlled, and takes only a

matter of seconds. A properly designed spray dryer, OPerated in

accordance with the lIIIlDufacturer's instructions, should produce a

product particle haviDg a hollow bead fora. In such a form, the

dehydrated product may be quickly redusolved, if required. For

dehydrating molasses, a pressure nozzle, co-current air and product

flow type of dryer is recCDllended. A picture of the spray dryer

equipment is shown on the last page of thiLs report.

DIRECT KATD.IALS

Blackstrap molasses and packaging materials are the only direct

materials required.

If the plant is owned by the sugar refinery the cost of blackstrap

molasses would be nil, since it is a by-product of sugar that

presents a disposal problem.

If the plant is not owned by the sugar refinery the blackstrap

molasses should not cost lDOre than $2.50 per ton delivered.

-4-



Por the purpose of this report a charge of $2.50 per too. will be

included for blackstrap molasses.

About 3,168,250 pounds or 1,437.50 metric tons of blacQtrap

molas.es will be required annually.

On this basis the annual cost of blac!tstrap molasses would aaount

to 1,437.50 x $2.50 or about $3,600.

The cost of packaging mol..ses is estimated at about $3,400. On

this basis the total annual cost of direct _terials would be as

follows:

Annual Cost
1st_ted Ac:tua,l

Liquid blackstrap
molasses $ 3,600

Packaging materials 3,400

$ 7,000

***********
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SUPPLIg

Thepriru:ipal .upplies for tbia iaduatry are _iDteaaace _terial.

and .pare part••

Almul ColIt
I.tl.!atecl IstMl

Lubricants &Del haacl tools

Semitary materials

Maintenance materials and spare parts

Office supplies

TO'IAL

PLARr LAYOU'l

100

100

3,200

$ 3.600

No plant layout 18 included in this report. A picture of a IIOdel

spray dryer is shown em the last pqe of this report. t'his picture

includes the principal equiplllent of a plant for debydrat1D8 .o1...el.

The actual plant layout will depend oa loeal conditioaa where the

equipment is installed.

PLANT SITE

The plant should be located. if at all possible. at a suaar refinery.

This would eli.Dlinate shipping and storage costs of blackstr., !mlasea,

since it could be pumped direct.

1£ the sugar refinery establishes this plaat. there should be DO

cash expenditure other than the land prepar.tioas.

If this plant were installed by another cOlllp8lly land. 1iJIOU1d have to

be purchased. The cost of purchased land. is e3t:mated at $1.000.

-6-



BUILDDlGS

Here again the a.. cODditiou exist. If the plaDt 18 installed by

a auau refillery 11 the prop.ert.y voulcl have apace for sa.e of the

equipMnt aDd the refinery could erect a buil1cl1D& for the additi..l

equiPMDt needed for the dehyclratioo process.

ror the purpose of this report the floor apace requirelleDta are

eatu.ted at 6,000 aquare feet. 'l'be eatt.ated coat per aquare foot

of floor apace is $5.00. :&uecl OIl theae eat:latea the C08't of the

bui.ldiDS would .-.ount to about $30,000.

About 480 kilowatt hours per clay or 120,000 kilOll&tt houra per year

are required. The coat of power is estialtecl at about $2,100 per

year.

wat-=r is required for ste_, sanitary purpoaea and. fire protection.

'the coat of wat.er 18 esttJDated at $300 Per year.

About 4S 8&11008 per day of light fuel oil ~ 11,250 gallons per

year are requirecl. The cost: of fuel oil is esd....t:.ed at:. $1,000..

-1-



PIODUCft.- 1'OOLI All) !QUJJ.!!I!!!

A pbotop'ap1l of .....1 hcUpd SF., Dz)K UDit Ie abo.- _ .tIIe

1ut pas. of this 'repOrt.

Tbeae plants ae d..lpecl ad iaaUllecl ia accordace with aiet!Da:

local CODditlou ad are 80141 u packqed pllaate vltb or vltlloat

iDatallation coate. It i. ret< anded tb4t tbeae plaDta be pure"'''

on an 1nata11ed bui••

Because theH pl_te an 11010 011 • pac..._ plat INIA., 110 co.t 01:

1Ddiv1dual pric.. of eqa1,.mt i. .brcJvD. ill dd.a zeport.

A. typical inIIU1latiOll would coulat of the SPRY drying c.o-r,.

cyclone sepu:ators aDd uceaaary auxil1.uy equi..-t. A t'JPical

specification for such eqai..-t follCJ11111:

see1. Spa, Btm Specificatiou

ProductiOll: 1,024 pounds/l _: day

1lr)'1!y5 Cbaber

One (1) - Str..M:turally rigid drying chamber, vidl all product caatalCt

surface. of ata1n1e•••tee1, will be provided. !Id.. cb-.ber coutata

eaa.tlally of five flapd cyliDdrical aectlou, eah apprmri_cely

14 feet 1D tim-tel' by el",t feet 111gb; • top cover; flapd o,earl.

for bot air iDlet duct; a flaaaed coa.e bottoa aecd.cxl v!.th :flaDaecI



lto\.t_ opataa. & poI.'C witll r ......l. ~OWG' b proridM. ID the top

C7U,Ddric&1 8eCcioD fOl' .pa:a, 1IOSa:l. IICC....... co.r ...11 ...., ,..

a ltolte4 ...-..,1. ia each of tile odter aeces..a f .. -cu.. upe

pcta an prov1.decl ac top aDd b~c'tOa of ...,111& cll ,.. f .. Ybal

......CioD. All c0IIpaD1oII £1...... u. _cela _iliaci f .. bolciDI:

'tGipt.bel:, all pt.acu ar. _Cch aftad f .....,. .....1,.. UIlit ilii

funbhe4 CCIIPl.u with &xe8Ul'7 aapport:"" 1_, located to a,dc

purcbu.... atructural a'teel aappwta.

Pour (4) - Cycloae colleccora, wlt:b. all 'I.'oclucc CODtaCt aurf__ of

ata1D.l.a .'teel. will he provfAled., &pprOJd-cel,. fi". feet 1a

cu...~ b7 2S feet hiab. with aNte. .1__ outlet; f1aDpcl

opeDf.. f. duct cODDeCtt. to the dIy1DI c.......; • _11 ....

flaqed 01*11111 for the duct CClllDeCCiaD to fa. All CCIIIIpD"1GO

f1.a:DBeS U'. _tela drilled &lid all 8eCciou Be _tela~ f. •...7

."'1,.. Uld.e ia fuZ'Dbb.e41 cc.p1ete wic:b aec_..,. auppor:tlDa :1_

located to autt purchaaer'a ateel auppo:r:ta.

MElIea•

.0D.e (1) - Dlreet fired air heater. .u1tab1e far bur:a1D& _ « flMl:l

011. UIlit 1a CCIIPlete w1tb .teel aupporta, fire Clle .. kick If

aec....,., lDaalatiGO, baIuu., and all ueceaacy llafeC7 ... opIZ'atfaa

ccatrola, iJM:1UAlma tellperature zoecor4er-eODt1:Ol1er. Uait u .....tly

-9-



furnished with a spark iaDitioa and .u pilot.

IIII! .p&ll AI."l, IDd l1p1pa

ODe (1) • Spray 1IO&zl• .atfold of sC''''lIll..s steel, cOIIplete witb

&11 Dec.....,. .iNt-off aDd· coatrol val".. ..mel 'l'fUfflcieat stainl..s

SCM! pipe t:o COIIQlICt feed puIIp, .traiDera" prebeat:er, ad spray aozzle

..!.fold. All pipf.a& except: that OIl ...lfold pJ:opft will be fural.bed

ill read.. leragtba. ODe .et (6) of atalal... ateel hyclraal1c acc.!z­

111& a.onl.. , plue two aeu of spar.., will be prOV':1cIed.

!eeel PrAAeteE

ODe (1) • "tubular cype at_ heater acbaD&er II with all product COD­

tact surfac.. of atalal..a aCeel. or, alte1l:'llattvely. ad.ei(aaU ste­

trac1q of .pray dryer JfUIIIP disch.a.q:e 11De will be p1:'oviclecl. Hethocl

of preheatug feed solut1oa. p1:'ior to ics entry into spray dryer viii

be specified by the ......··','eturer after the client has subtatttecl

representative s.-pl.. of his feed liquor.

Feed Stra1rler

ODe (1) - Straiaer for feed solution" vi.t.h cast. iron bocly and staiDl...

• t.ee1 perforat.ed metal screens" will be provided.

ran and Drive

two (2) - centrifugal fans. cOI8plete with ..tor and variable speed

drive. Purchaser is e.o specify the electricalpouer c:baracterist:lc$.

-10-



'Io¥tr Peed Pt·

ODe (1) • Bec:lprocati.D& positive d1aplac:_llt puIIIp, with ltatal...

• tee1 liquid eud, cOIIplet. rith .otor aad variabl••peed drive.

Purcbaaer itt to specify ehe electrical power cu1t'acter1atlcs.

Cotp!ecttpa Duct:vork

ODe (1) • Lot of .t.e1 aDd staiDI... steel ductwork, .. required to

COIlIleCt the various COIIIPOD.ellts of the .pra,.-elr,.1JI& s,..t_. Suffic1eat

leugtbs of <luct aocl fittiDp 1D each .tze viii be funlshed to pel:ll1t

reasonable .ariaeioo 1D purchaser'. actual iDscallatioo.

Ducts cOlliua in contact vith produce viii be of staiDI..s steel ..

Each length of ductwork viii have flaqed eDds match drilled for

bolti...g to preced1D& and folloviDa leaatbl. Bece,aary curved lJectiooa

viii be provided. If the spray dryer itt to be bstalled iD • proposed

or existing buildiDg, the purchaser shall subatt cOllplete plaa and

elevation drawings of the propoaed location for iDatallatlon of the

,p1:'ay dryer ill O1:'der to facilitat.e specification of all Dece...ry

duct:vork and deteraiuatioa of eq~1,..nt layout, erection aacl support:.

requir...ents.

ODe (1) - JteIIote recording th~ter, with aeuiti"e elelleDt

located to read top tower temperature.

-11-



ODe (1) • I.eIIote readi:D& pr..sure sa.e at apray aoazle -.uifolel.

Cae (1) • Direct re.ad1Dl pre.aur..... at feed puIIp clucbuae.

OI1e (1) - ae.oce reacl1Dl ellal t~cel' at feecl preheater cluebEl••

All reBlOte readiaa 1As~t. are funl18bed for ceaC1:alf.zecl -..C1ll&.

The COIIt of the packaged plant c:GIIpleu 18 ..t~tecl at about $SS.OOO.

Installation. of the plat is ..tfaated at $11.000.

Baa.d. on. these f1pr.. the total cost of the plat iDstalled vould

&IDOUIlt co $66.000.

Cost:
Istw.ced .Actual

lfUlliber Unit
ICeA Beguired Cost- -
Desk and chair 1 $150

File cab1Dets 2 7S

Typew1:'iter 1 ISO

Add1Qg _chine 1 ISO

$ ISO

ISO

ISO

lSO

........-

-12-
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OcSUgti09

Skilled operator

Seal-skilled operator

UDaki11ecl operator

TOtAL

OceuJ!!tion

HaDageT

Office staff

TO'lAL

Description

Building

Production tools
and equipment

Furaiture and fixtures

1

I

3

NUllber
l.equired

1

2

DEPRECIATION

Batt-ted
Cost

$ 30,,000

66,000

600

-13-

Bourly
..Jat.

$2.50

2.00

I.SO

Hourly
Rate

Salary

Years
Life

20

10

10

.Aaaual Cost
Ittt-ted Act!!l

$ 5,000

4,000

3,000

$ 12,000

ADDu.1 Cost
Eat:lJDated .Actual

$ 8,000

5,000

.$ 13,000

AamlS! Coat
Bett-ted Actual

$ l ..SDO

6 ..600

60

$ 8,160



Depreciation

Power

vater

fuel

Sappll..

Itea-

AalnJaI ColIc
!fciMcd KCMI

.$ 8.160

13.000

2.100

300

1,000

3.600

$ 21,160

ImDuaI ColIc
Batt-teet Actual

Dueet ..teriala

Direct labor

III.1:lufactur1Qg o-:erhead

TOTAL

-14-

$ '.000
12.000

29.160

$ 41,160



lIDD ASSETS

w.ud

Building

Production tools and equipment

Furniture and fixtures

wanING CAPITAL

Item-

Cost
Ifti!!S'd Actual

$ 1,000

30,000

66,000

600

. $ 97,600

Cost
Estimated Actual

Direct materials

Direct labor

Manufacturing overhead

(available at plant)

30 days

30 days

$ 300

1,000

2,300

Reserve for sales collections

TOl'AL

30 days 1,100

$ 10,700

CAPITAL REQUIREMENTS

Fixed assets

working capital

TOl'AL

Cost
Estimated Actual

$ 97,600

10.700

$ 108,300



SALES IlEVEltUB

The alUlual capacity of this plant 18 1,250 1IIetric toaa of de-

-hydrated molasses. Based on a selling price of $66.00 per ton the

annual sales revenue would amount to $85.000.

RECAPITULATION OF COSTS I SALES AND PROFITS

Direct materials

Direct labor

Manufacturing overhead

Total manufacturing cost

Interest on loans

Insurance

Legal

Auditing

Unforeseen expense

Total administrative costs

Sales C01lI.1lusiODS

Travel, bad debts, discounts and
allowances, freight-out

Profit before taxes

Total annual gross sales

EstiJutedl
Cost

$ 1,000

12,000

28,160

$ 41,160

3.000

300

300

600

2,640

6,840

4,000

2,000

25.000

$ 85,000

Actual
Cost

If this plant is owned by the sugar refinery the only direct

Diaterials cost would be $3,400 for packag1Dg material.

-16-



A requ1ai'tion rom designed 'to provide accura'te recorda or procuremen't
and ind1ca'te the purpose or procureaaen't v1:th 'the leas't 8IIIOW1t or 'tme
and etton is shown on the f'ollow1D.g page.

This f'orm has an account number for each t,ype or the var10ua expen41­
'tures which the maneger nll review in deta11, month1.1' or oftener, in
order to control his expenses. Scme items, such as paver and wa'ter,
are usua.l]y under contract and are easily checked b,y reference 'to
montb.ly bills. For sblpl1f1cation, items (marked. with an asterisk
below) are aD1tted frail the ,r..urchase requ1sition. Variations in the
labor costa are easily reviewed by' exam' u:tion ot the ~ll vouchers.
The s11llplif'1ed 'type of control thus provided makes certain that the
1I&Daser can con'trOl expend1tures praapt]y.

Follov1ng 'the requisition form, a s.aple voucher check is shown.
Voucher checks shou1d be used f'or 'the pqmen't of all expend!tures and
'the appropriate book account DUlllber placed on each voucher.

A"t the end of' each month the manager nll receive a s1iatEment or all
expend!"tures broken down b,y budget accounts. If the expend:1"tures ex­
ceed the budgeted mon'tllq allowances of' 8IJJf of' the accounts, the
bookkeeper will fUrnish the manager nth a break-dovn of' all expendi­
tures relative to the budgeted accounts exceeded. .All these supporlJ..Da
data can be secured by reference to the purchase requ1.sitiona and the
check vouchers. This reference viil enable the manager to determine
what caused the over-expenditure and take corrective action.

If' at 8:JJy 'time during each month it beccmes apparent that expendi:tm-es
will exceed 8:JJy of the budget accounts, the bookkeeper vU1 bring tb1s
'to 'the at"tention of the manager for his inf'mmation and action.

1J.1]X;,g1' COBTROL ACCOUltTS:

Account Number

10 ,Administrative
20 sales
30 Direct Material.a
40 SUpplies
51 PmIer*
52 W&ter*
53 !\leI
60 Un1'oreaeen El:peD8e

(Reserve Account)
7J. D1rec1; Iabor*
72 Indirect Iabor*
80 Depreciation

(Reserve Accoun't)

Mon'tb.ly Mon~ Annual.
Ex.pense Bud§eit Budge"t

$ * 3.50 $ 4,200
.500 6,000
.583 7,000
300 3,,600
175 2,,100

25 300
833 1,000
220 2,640

1,,000 12,,000
1,,083 13,,000

680 8,160

-17-
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PURCHASE ~ISITION I C<IIPA1U' DMB DlTE

0 10 AlJiIINISTRATION 0 ~ S1.JlP.PLIES

0 20 SAUS 0 50 U'l'ILITDS

0 0 60 UlQOREEDf EXPmSE30 MA.TERlAlS

INDlaATE BEIDW THE USE OF MATERIAIS

0 DIRECT MATERIAIS 0 MAIlfl'DfARCE SERVICE

0 MAINTENAlfCE MATERIALS 0 OPERATlllG S1.JlP.PLIES

DELIVER!' 1WfI'ED
PLEASE ORDER 'l'BiBE MATERIAlS OR SERVICES

QUANTITY DESCRIPrIOB maT 'l'OT.AL

-

i

I
I

II

QUO'l'ES ~ITIOBED BY
FR<J(

Q.UOT!S APPROVED BY
FR(J(

QUO'l'!5 ORDER BO. ORDER DlTE
FROI
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R. W. MITCHELL MANUFACTURING COMPANY
t.aa IIOSWOIitTH STREET. S. 1:.

61,12

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

.,PAYTOTH;;E~O;;lIt;'l:I;;lt;;,,~o;"';-r::---------'----------------- Do LLARS $------

R. W. MITCHELL MANU'ACTUlltING COMPANY

L ~

TO FIRST NATIONAL BANK
ANYWHERE, U. S. A.

IV SAMPLE CHECK
VICIE ......DINT

........ii-Ii

ACCOUNT NUMBER

Sample vouCher check to be used tor the ~ent ot
all expend!tures in connection vith Buclp't Oontrol.

Jjf m;:;;.w...

R. W.MITCHELL MANUFACTURING COMPANY
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ElfGDIBBRS:

The se1'T1ces of professional eng1JJeers are desirable 1:0 the
design of this plant, even though the proposed plaDt 18 ..1}.

A correct design is one which provides the greatest eeODClllG"
in the investment of tunds and establlshes the basis of 0pera.­

tion that Vill be most prof'!tabJ.e :1.n the beginn1. and vill
also be capable of expansion Without expensive aJ.:teratlon.

'lbe addresses ot professional engineers 'Who specialize in
industrial design, SaDe ot vhc:a JII8¥ be vUUng to undertak:e
such work on low cost projects overseas, can be secured by
reterence to the plbllshed cards in various eng1Deer1Dg magazines.
They mrv also be reached tb.rough their national organ1 zatiODS,
one of which is the

National Soele't,y of lTofessicmal QIg1ueer&
2029 K S'treet, lforthvest,
Wash1Dgton 6, D. c.

Manu:f'aet.urers of industrial ecvn}BeDt employ engineers familiar
vith the design and installation of their specialized products.
'lbese manufacturers are u.sual1,y vi 111ug to give prospective
custcmers the benefit of teclmical advice b;lr those er.tgin.eers in
determinjng the suitahitity or 1".beir e~lpaent in 8D;,Y proposed
project.

1he equ11Bent manufacturers also know, and can recaaend"
pro1'essional engineers in private practice, vbo are vi]l1ng and
able "to prov1de appropriate CODSUlt1Dg sen1.ces.

-20-



Manutacturing an inferior qua.1.1v of product c1uri.Ds the 'tndD:!ns
period cou.ld create sales resis1:ance that JD1sbt be cHf':t1cu.lt 'to
cope v:f:th later. To aYOid suCh posslbUitlesJJ the quaU:ty ot the
product should be maiD'tained at all times JJ including the 'training
period.

In SaDe areas skUled operators ma.Y be available locally. In other
areas all the operators Dq have to betra1ned.

If' skilled operators are not avai Jable, adequate 'tra1D1ng vouJ.d be
assured. by ustDg one or more of the follov1.Dg methods:.

Aoo If' the plant is designed. and 1Ds'talled by a caapetent
engineering :ti1'm, the coutraet should be negotiated,. 1f
possible, on a turn-key basis. On this basis 'the con"trac­
'tor agrees to operate the plant and produce the qua1ity
and quan:tiV of the product stated ill 'the con"tract for an
agreed period of time. SUch a con'tract would assure
adequate personnei training, sinCe fUll quantity and quality
could not be produced with an un'trained organization..

B. The engineering tim. that designs and 1Dstalls the plant
can u.sually make tra101 ng arrangements to have ke'J personnel
placed, :for t.raining purposes, in a foreign industry t.bat
produces 'the same type of product. nus would prav1de
training tor the key personnel. vbi.l.e the plant Is betns
instal.1ed..

coo It neither ot the above methods 1s ppssibl.e, then qual.i:f'ied
and experienced indiv:ldual.s should be employed for the key
positions, either pexman.ently or tem.porar1J.y',. 'to perform
the key operations and assist in traiin1ng the organization,.
even if they must be secured outside "the coun.t.r:Y..

D. The "'8Dager sbcu1d have years of successf'uJ. experl.ence in
this type or business and be fUlly qua.l.1t1ed in all phases
or management, includ1ng the 1irajning or employees.
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1here 1s alVI\YS datJ&er' or accideD't ad 1DJur:r in ...,.
indDstrial p1aD1;. Becat.tse ... t this, the --.er aboUlcl
take speclnc act1QD. to 1IriDa to the attent10a of ach
emp10Jee the 1Jl.por't8Dce or sa:ret¥ precat1aDs aDd :lD­
'teJ.l1aen't :t1nrt ald.

Pract1calq all macb:J:aes haft 8&f'e't7~S, ad
the P8napr should see that UIe8e are 11. good 1iIOl"Jd.D&
Condi'tiClll and that the operators are _kiDS t'all 11M or
thE!lll.

In 8dd1tioa to COD.StaD:t atch1\1lDess to .ue sure the:t
all. praet1C8ble 88.tet;J pree8ltt1aaa U'e taken" t1rst aid
suppl1ea sbould be readilY' an11able. ODe ecBP1ete
.t1rs't a1d lt1t shoUJ.d be -.tntaioed near the MJMtAlI!!" S
ornce, 8D4 others at appa;oprJ.ate places tIJrouabout the
pleDt.. 5aIe or the .-pJ.Q1eeII should be t1"Id.Ded to pro­
V1de 1'1r&'t ald se.rr1ce.

The use of acc1Qeut potrtera 111 'the plaut ban provecl to
be of value in reduc1nS 8CC14eD:ts. I't 18.rec' ended
tba't such pos'ters be used, and 'th&1; __ cJ.1rect, spec1&l
&C't1on be 'taken b.Y the 'MJ1'I8f!r, at: l.ee8't ClIlCe eecb aaath,
'to bring to the a:t'ten:tiClll of all perscaneJ. 'the 1Jl.por't8Dce
01 sate'tv prec8Ut1ans.

A tire br1gade should be establiahed ad each~
trained. as to bis re8p0D8ibillt7 in case of:t1:re. P.lre
drills should be cODdllcted periodically.

111 is recCBleD.ded tba:t the spl.o;yees be~ to
otter suggeS't1ODS or rec....-endaticms rela;t:1-ve to preve:n­
'tiOD of accidents, laaoval of :tire bazards ad.~
general interest in all sa:te't7 fact.ara.
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TIlereare other bIport:ant: subjects. shotm below. t:hat should be fully
f.Dv••ttgated and considered. Information on the.ae subject. is usuaU:,
available frOll such sources .s banks» go"ermaent asencies.. exporters
andu.orters. wholesalers. retailers. transportatioa cOIIIMQIies and.
_nufacturers.

MA1'ERI£S AND SUPPLIES

1. Are all _terlats and supplies available locally!
2. Is the local _terial _rket cOIIIpetitlve1
J. I••atisfactory delivery of local _terials ..sured at reooo-

able prices?
4. What mat:erlals and supplies aJ8t: be urpot;'tecl1
$. Are they avaLlable in world ....rket. at: competitive prlcesl
6. Would prompt delivery of imported _teria1s and supplies be

assured SO that large imreGtorles would Got; be required?

1. Is there already a d.-ad for the procluct11

A. Who are the prtncipal coosUlllersr
B. Who are possible nev cOIUIUllers?

2. How 18 demand for the product nov satisfied?
A. By local production? :u so.. wbat i. the vol... of 8Imual

production?
B. What percentage of C0D8UD1pt:iOll is filled by local produc-

tion?
c. By import;s? If so. what: is the voluse of AIlIJUMl Uports1'
0.. What: percentage of cOIlSUIlItption is aet by iaports?
E. Froa what arEaS are !aports derived?

3. What is the estiJPated annual increase in local cOIUIUllllPtion ewer
the next five years1

A. How were such estt.8tes made?
B. By reference to official figures oa populatiOD growth.

family budgets, imports, etc. 1
C. By c.oa.sulbltioa vith trade or iDdustry, 1da1st:r1es.

associations,. bankers, c~rc1al houses .. _oleseler.,
retailers. industrial coa.s.-ers. etc. 7
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If'so, vby?
Would they appl;y to the new p.rocluct.!
If' so, how could they be overce&e and 'vba:t
vould it. cost. to do sot

4. 11' the produc1; is aJ..rea.c1;y bei.ng Jl8JJUtactured, can the exist.ing
and est1mat.ed fUture local market absorb produc1;ion ot 'the
new plant vithout price-cutt.ing or other dislocations'!

5. Would the est1Jlated sales price and quali'ty ot the DeW 'produ~

make 1t caapetltive Vith an. 1aported eqw:mJ.ent.'!
A. A:tter adjusting cost to local condit.lons, is the

estimated sales price ot the produc1; so higb tba:t
u.rif'f protection is necessary to protect it. 1'raI
imports!

L Could the product ccapete in export marke'ts CD the basis of'
price, quall1;y and depeDdabill't3r ot SUPPlTl

2. Can export markets tor the product be developed!
3. :It so, in vhat areas and in vha:t annual voltae!
4. Vhat procedures vould be necessary to deYelop export markets!
5. What would It eos1it

1. In ceJ.cula't1.D6 costs or the proau.e-t, has adequa'te eJ...l.oNaDee beelll

made f'or the e1qMm8e of' a sales~, adYeJl:""tising and pt"O-,

mot.ion that. mJ.sbt. be requ:lredt

2. Do consumer prejudices 888:1 nst. local];y maDutaetu:red prcdu.ets
exist.?

A.
B.
c.

3. Do marketin,g and distribu:tion fac1llt.ies for the prochlet exist.'!
A. Ir not, can 'they be set up!
B. Vnat would it cost. to do sot

4. V1ll. the product be sold to:
A. Wholesalers!
B. Retailerst
c. Direct to CODSlBer'f

D. other 1ndnst;·-ies!
E. GoV'en.en:tl
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moB<IlIC PAC'J.'OI'S:

1. How JID1Ch toreip exchange (aDd in vbat CU1"1"eDCJ') is required to
1IIpor1; "IICb1nery, equ1];8eDt and supplies:

A. How -.ell toreign exchaDge (and in vhat. cun'eDq) is
requ1red tor amnIa] interest :PIQIIent.8 aD4 -.ortizat.iOD
ot au.r 10l!lD8 CODtr8cted to Diport .-chlaer,y and equip­
ment, or tor p8iJJIeDt ot ro,alt1es 8Dd tectmlcal &eJ'Y1ceaf

B. Bow much fore1p ezcbaDge (ad 1n what. curreDC;Y) i8
requ1red tor amllla] UIport ot raY _ter1al8 and 1JQPPl1e8f

c. What are est.mate<l annual tore1p '"""Jaartae ee.rn1J3s8 aDd
in vb&t currencies'

D. 1188 carefuJ. consideration been giTeD to the possibility
ot depreclat.lon in the tore1gD ezcJJaDse value ot the
local CIllTeJ1C1"f

E. Bas carefuJ. c0D8ideratlon been glTeD to"the posslb:l.l1ty
ot iBport cont.roJ.s, or reetr1eticma on &Yaf]abillt.ies ot
toreign E'xcb8lJ8e necessary to operate the builles.!

F. What. benefits vauld the nev bwJ1DeS8 briJJs to the ecODal7
in the use ot local rav -.t.er1ala: in~t and in
t.eclmology!

G. Do dependable facilities exist for t.raDsportation, poYer,
tu.el, vater and sevaget
(1) It not, can ex1s"t1Dg deficiencies be el1.1nated

sa"tis!.:J:tor1llt
(2) What. vou.ld be 'the cost W do sot

1. Is there an adequa'te labor supply near the plant location'!
A. It not" how can the problem be solved'!

2. can the Problem ot trainIng caapetent~"t and 8UJler-
T1sory personnel be solved?

A. Also, 'the "training or skilled J.abort
B. Is tecJm1cal advice availabl.e in the l.ocall.t;y1
c. If' not, where can 1 t be obtained and what rill 1t cost!

IAlIS ARD REGUIATIORS:

1. Do existing labor laYs, gover.r:aent regula:tions, lava and taxes
favor establ1sbm.ent of new business!

A. It not, can existing obstacles be l"eIloved.!
B. If 80, DOll and vhen!



FIRABCIAL p~:

:1.. Technica.1. adviee on se1ee1;ion o~ :MChiDery aDd. equ.1J11eDt..
A. In selecting the _cJod nery Mdequipaent tor the

Dev plant, have reputable aDd~ eaglneers
aDd tecJm1clans been consulted!

B. Ba1'e tiler been ..ked tor a4rtce on tbe lIOII1; 8U1table
tJpe8 of -.cbloel7 aDd equ1paeDt ~or Ule process aa4
l.oc8J 1't11'

C. BaYe tbe7 care1'tlJ..q cc.pceed cone or ftr10as lIRIPPUer.f
D. Cred.1t 'tenIS ott'erecl pa.l"Cba8enf

F'DWfCIAL~ OF '1'D l'ROJ'ID':

1. In est~1Dg the cost of the proJect.,. baa carefUl COD81dera-
t100 been g1-ven to:

A. D1e eft'ect, on costs or dela,p in COD8t.ruct1OD achecmJ.est
B.. In cleUver,y aDd 1:D8tallatlClD of' _cbiDP17 &D4 equ1pr.entt
C.. In 1BIport of essential raw _ter1ala aDd supplies'

2.. In e&lculatiDg cash tlov ad vorld.Dg capital requ1rsents, bas
caretul CCl!81de.ratlon been given to:

A. .Ma1DtaiD1D8 aclequate 1rmm:tar1es o~ !'8V _ter1alst
B.. SUpplies aDd apIU."e parts!
c. Seat' 8l fiuctuatlQD8 111 tbe bwlfJ:le8st
D. 'lbe tiM requ.1re4 1;0 l1qu1cJate credit sales to

eu.atcaera aDd bed debut
E. The period DeCe88\U'7 'to seto 'the pl.aIrt into

produc't1ont
F. CUb. requ.1re4 "to ..-ortlze its priDc1ple losDs'

3.. u the ee::on<8,Y is in a period of 1nf1atlC11l, hu :tUll aJ.1ovaDce
been aade for the 1D.tJ.ueuce of r181ng prices ODd -.,es OIl the'
coat. of the project aDd aD vor1d.Dg capital requ:1rtBm'tat

1.. Baa t.t been possible to Blake~ vi:tll l.oeal banks t;o
f':l.DaDee short-t!Be world.ng eap11al requ:1reJIeD:ta of the business'

P'.IDJICIAL PIAlI:.-
1.. Has a defin1:te plan 'to :t1.naDce the project. been worked OQt.'l

A.. Is su:t:t1cient capital &ft.11able lM8UTl
B. It not, vbat i8 the plJm to obta1n the requ.1re4

capital!
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I.JBLIOORAPHY

there are no kllOlftl textbooks or periodical. devoted to the subject

of dehydrated _l..ses.

Tbere are several firma iD t:be United Scates, hovever t that:

mar.ufacture apray dryers.

The follow.1ng firJu are representative U. S. ~ufateturers:

Boven Engineeriug CoIIpany
Borthbr&llch 3 t Nev Jersey

Nichols Eng1lleeriDg and Research Corporatl00
70 Pine St~'eet

Nev York I Nev York

Foster Ii. Snell, Incorporated
29 Wear: 15th Street
Rev York 11, Rev York

Svetulen Evaporator Hanufacturin,g CoaIpar..;y
15613 Lathrop Avenue
Harvey, Illinois
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Dryertbiel of a Spray
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