


FOREWORD

The purpose of this report is to present basic informa
tion for establishing and operating a small cottonseed Qil
min in a country with atZ'opicalor semi-tropical climate.
The informationpreaented includes general processing
methuds, plant layout, and costs of material, equipment,
and labor based on the assumptions COiltained in this
report.

The plant described is considered to be the economic
minimum in size which utilizes suitable equipment and
methods. The main product is crude cottonseed oil for
human consumption. By-p.roducts are cake, meal and
hulls used for animal food, and linters, which are used
for many industrial purposes"

As an essential :,reliminary. potential plant operators
must determine whether or not there is a market for the
products of this plant. Naturally, they must he willing to
assume the risks inherent in any business. The profits
shown in the profit an, loss statement are illustrative and
depend upon market conditions good management and
local factors.

For further information and assistance, readers should
contact their local Productivity Center, Industrial Institute,
Servicio, or United States Operations Mission.

This report is one of a series' prepared for the OffiCe of
Industrial Resources of the FOREIGN OPERATIONS
ADMINISTRATION by the WoIfManagement Engineering
Company, Chicago, Illinois.
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INTRODUCTION

GENERAL ASSUMPTIONS

C. The plant will operatt~ as m.any shifts per mon"h as the
availability of the raw cottonseed will allow.

D. Labor-saving devices which would increase investment in
capital out of proportion to the corresponding reduction of
unit costs have not been included in the equipment
requirements.

In order to m2~ke realistic estimates, it has been necessary to use
certain genera1~ssumptions. These are.

B. Adequate and suitable! ","vater, sewage, electrical and
transportation facilities are or will be available at the
plant site.

A. Costs are based on recent pric~s in the United States.
Labor rat::s wer'e taken from recent publications of the
United States Government.

PLANT REQUIREMENTS

FOR MANUFACTURE OF

COTTONSE~D OIL

The most inlportant, of course, is cottonseed oil, then the meal
left a.fter the oil is expressed, then the linters and hul~s. The
ever-increasing economic importance of these by-products augurs
well for the future of an enterprise such as is outlined hereiI.'/.

Cotton is very important to tne economy of many countries. It
has been used Inany years in textile and other industries in which
the fibers only are proces sed. In the last decade, the proces sing
of the seeds has g~own to an industry of great importance. In
fact, the eCvnomic value of each of the principal by-products in
the United States is increasing rapidly, both in volume and in the
nUl ':~1?er of applications of each type of material.
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E. The necessary raw ITiaterials are available in suitable
quantity, quality, and at proper prices.

F. Sufficient effective labor is available.

G. The m.arket is available, or canpe readily developed at
reas onablecost, and the time for gtarting the proposed
enterprise is favorable.

THE MANUFACTURING PROCESS AND EQUIPMENT

The three methods in common uise to extract oil f:I'om cottonseed are
hydraulic: pressing, screw pressing, and solvent extraction. Both
hydraulic and screw pressing use mechanical pressure to remove
the oil from the seed. Solvent extraction elnploys a chemical to dis
solve the oil, af~er which the oil and solvent are sepax?tt:d. AU the
methods, alone or in combination, are used commercicLl1y on many
oil-bearing types of seeds, nuts, and beans.

A cottonseed oil processor has a choice among the three cornpeting,
comrn2rcially proven meth(:)ds, none having clear superiority in
every situation.

Among the many factors which have to be seriously considered. when
selecting frorn am.ong the different methods of manufacture are the
quantity of seeds available, the capital required, rate of return on
capital, the availability of labor.• and the production costs and rates
of each rnethod.

Hydraulic Pressing -. The Oldest Process

Although hydraulic pressing has been the backbone of the indust:ry
for rnorethan 75 years, the efficiency of hydraulic mills has not
been as high as that of other methods. For this reason, no large
hydraulic mills have been erected in the United States since 1925.

Although the capital investment for a small hydraulic rnill is low,
a larger crush (volunle of business) is necessary in using the
hydraulic process to make a profit than is required for any other
prace-ss.



Solvent Extraction

i'

The first solvent mills we::l'e installed at the clos/e of World War II,
and the cottonseed milling industry has observed the operations of
these chemical plants wifh special interest.

During the last threeyea1i:S, cottonseed oil processors int..'le United
States have become conseiousofthe possibility of a widespread
technological revolution. A shift from mechanical to solvent plants
is being considered by Dlany operators.

Screw Pressing

Screw pressing allows se,ed crushing on a small scale with a limited
capital investment at a c01nparatively low manufacl.':uring cost.

Because screw pressing lends itself well to small-sc-ale oil pressing,
it is the method recommendt.~dfor a small plant. A one -press screw
plalit crushes 20 to 30 tons dc\ily. An average production rate of 25
tons per day has been assumed for this study.

The extraction of oil from cottonseed involves several operations.
These steps arepresev'-""',l in Jhe order in which they are normally
performed. The first: .I.e s~~~ps are called pre-treatme£'t, and are
done in the Pre-Treatm.ent Dep:lrtment.

Pre-Treatment Department

(1) Seed Bin

While this step is somewhat different from the other operations, it
is avery important one, as it is here that the flow of the seeds into
the n1.illis controlled. The bin is filled either from incoming ship
ments directly or from storage bins.

Standing outdoors, the seed bin is covered with a roof and constructed
of steel; it is rectangularly shaped, with a hopper bottom., and is sup
ported off the ground on legs. Additions to its length are made by
units each 10 feet long with 2 legs.

(2) Cleaning

The seed cleaner remove,s foreign matter, including " grabbots" {tufts
of cottonl from the seed and operates through a com.bination of
m.echanical screening and air separation. The cleaner is com.posed
of a shaker screen, fan, and draft chamber.
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Cleaning increases the value of the finished products, especially
linters. Many operating costs. such as general maintenance
throughout the plantJ labor fOl.. ·sweeping,and linter saw cost,
are directly affected by the quality of the cleaning done. Better
cleaning also reduces fire hazards and improves working
c anditions.

(3) Delinting

The delinting operation performed on the linter removes the
short staple lint adhering to the seed afte:l" ginning. The deeds
are passed through one batte.ry o)f machines to partially dclint
them and then through a second battery to remove and obtain liIl'
of shorter staple.

The deg::ee of delinting depends on the existing markets for first
cut and second-cut linters~ A single over-all delinting - giving a
product called "mill-rUnt! linters' - is sometimes desirable.

The linter consists of revolving circular saws, the teeth of which
remove the short fibers attached to the hull of the cQttonseed by
catching and pulling them awa:y from the seed. The fibers are re
moved from the saw teeth by a,revolving cylindrical brush or by an
air blast that suspends them in an air streaIIl through which they are
conveyed by pipes to collecting equipment. The saw teeth are dulled
so quickly that a sharpener has to be used alIIlost every day.

(4) Reclaiming Motes

During the delinting process, material consisting of undeveloped
seed, hull particles, and other IIlaterialto which. linter fibers are
attached., is pulledfroIIl the seed by the saws along with the linters.
This heavy IIlaterial is separated in the linter machine and dropped
out of the bottom of the linter. Such separation of heavy m.aterial
if.,;known as moting.

When this IIlaterial contains sufficient fiber to justify reprocessing,
it is put through a beater which separates some of the heavy non
fibrous IIlaterial. The cleaned fiber is baled and sold as m.otes, and
the heavy nonfibrous material passes into the hulling and separating
machines.

If the IIlaterial dropped out of the linter contains a low percentage
of fiber, it is not reprocessed•. but iB added to the delinted seed
and passed into the hulling and sepa·rating machines or conveyed
directly to the stream of hulls.



(d) suitably control the hull content of the meats, in order to· ....
regulate the protein content of the finished cake.

(6) Hulling and Shaking.

The shaker is axnechanical screfen with two decks that separate the
cracked cottonseed into: (1) the fine meats, (Z) coarse tneats containj~g

some hulls, and (3) the hulls and uncut seeds.-'

(7) Hull Beating

A bar type huller consists of a revol~g cylinder to which are fastened·
severallmives in parallel rows~ The cylinder revolves rapidly inside
a~oncave drwn having stationary knives attached. The clearance be-·
tween the revolving and stationary knives determines the degree of
crackirig .0£ the seed.

(5) Scalping

The mixture of hulls and uncut seeds is passed through a hull beater
to remove and recover the finely divided meats. It consistaof a
horizontal revolving drum of perforated sheet metal, having a spike
i-rm inside, which revolves at a greater speed than the drum.. The·
particles pass through the perforations in the drum, while thehullsp
along, the drum and fallout at the discharge end,. .
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(8) Separating Hulls and Seeo;!

The hull and seed separator divides hulls and uncracked seed
(~eceivedfromthe huller shake:r) by meail~ of an air stream. The
hulls go to hull storage while the uncracked seeda return to 'he
huller.

During thitJ operation, the material should be handed as little as
possible, and 'CrMorm.ity of feed should be ::.naintained in the opera
tio.D of the sepal~a.tin\gequipment, since proper separation is vital to
the pr1lduction of good qualit:y oil and meal.

(9) Crushing .

Prior to the eXtraction of oil, the m.eatl<i are rolled to n-_ jke the ex
traction as co:roplete as possible.

The crushing roll.unit consists of five solid steel :l"olls arranged one
on top of the other, with the full weight of the fOUJ~p rolls bearing
on the bottom. roll. When the ~ol1s are turning, tlle meats are
directed"by cant boards, prog!"essively downward and between the

. next lower rolls.

The crushing pressure, due to the weight of the rolls, is increased
at each sUccessive passag~~!themeats between. ~ pair of rolls,
until::!t the bottom, or last stage, the meats are subjected to the
combined weight of the four upper rolls.

Oil-Extraction Department

(1) Flow of Materials

The rolled meats enter the press room by screw convey"'r from the
Pre-Treatment Department. A bucket elevator lifts them into another
conveyor running above the cookers, from which they are fed into the
cookers by gravity.

The cookers may be in the form. of a stack of kettles like the con
ditioner, or they:may be in the form of a number of cylindrical
vessels, situated one over the other, so that the meats pass down
through each succeeding tank. They are agitated by mixers mounted
on shafts. After cooking, the meats are fed into the screw presses.
(Individual cookers often are provided with each screw press, and
this design is followed in this studv.)
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The extracted oil, along with any solid particles that tr..ay 'De
present, flows into a screw conveyo:r? running along the backs (tf
the presses.

The oil is discharged into a tank &et into a pit in the floor. In this
tank., called the f'screenings tank, If the CQarse solids settle out and
are lifted mechanically onto a screen which allows excess oil to
drain from them. These solids are then re-cooked and re.,.pressed.

The oil is pumped th:ru'UJh a filter press into a holding tank, from
which it is pumped to th~ etorage ta~B as necessary. Therem.ain~

ing solids removed by the filter press are also fed back illto the
stream of meats to the presses and are re-pressed.

The cake from the presses is convey~d to a cake .breaker which re
duces it in size. It is then conveyed, to the cc:..ke. bins. atlthe way,
it may have water sprayed on it in the conveyor to increase jts
moisture content and c()ol it. When this is. dcne, the vapor'6enerated
is drawn off with a fan.

(2) Equipment Units

The oil extraction machinel:'y and equipment are grouped into four
main units:

(a) Screw press
(b) Oil-handling equipment
(c) Filter press
(d) Auxiliary equipment

(a) Screw Press

A screw press is a machine with either a horizontal a~,d a vf-rtical
screw, or with just a horizontal screw moving within cages made of
closely spaced steel bars. Besides the press itself, the screw press
unit includes the cooker and the supporting steel for the press and its
accesiJOrietl, a screw conveyor for handling the meats, oil and cake
for the prf',ss, the piping. and miscellaneous small items.

A great de,a! of frictional heat is developed in a screw press. This
must be removed by a cooling system which usually uses water.
water, to effect economy~ is cooled in cooling towers.



The pel1~ting unit, used wherever the de:m.and fo~ pellets justifies it,
includes a Ineal bin, a pelleting mill, and pellet-cooling, screening,
and bagging equipInent.

The equipment in the Cake Processing Department is grouped into
a m.eal grinding and pagging unit, a pelleting unit, and a pneumatic
cake-conveyor unit. These \lUits are in the Inea! flection of the mill
building.

Cake Processing Departm.ent

The pneuInatic conveying unit carries cracked cake to or froIn a
seedhouse, when it is necessary to store large quantities of· cake in
those mills which operate for long seasons. It includes a blower,
feeders, separa~()rs, and collectors at both ends of an overhead pipe
conveyor system.
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(b) Oil~Hand.lingEquiprnent

C racked Cake or Meal Bins

The bins, constructed of steel, are square with hopper bottoIns and
discharge through feeders into conveyors. They are t.:o.sually arranged
in units of four and al.'e equipped with a fan and ducts tc cool the cake.

(d) Auxiliary Equiptnent
o

Th~ oil-haIidling equipment includes a screenings tank, pit, holding
tanks for unfiltered and fHf"ered oil, pumps for tran"ferring oil
through all its various treat:ments, including filtering and final pwnp
ing to stor:a.ge, and the mo~ors to operate· all equipInent.

The filter-press unit consists of the filter press and the cake hopper,
with a mechanism for feeding cake into the meats conveyor.

The auxiliary equipment incluc1es buc~et elevatox$ to lift cake into·
the cake breaker, conveyor t9the y"oragebins:) ventilating system. for
that conveyor, <. meats run ~aroundDin and feeder, condensate tank,
and rniecellaneous itema.
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Baling Press Department

,
The Baling P:ress Department presses into bales th:J:"ee types of
fibrous ;naterials (grabbots, linters, and m.otes) which are received
from. the Pre-Treatm.ent Departm.ent.. This department includes the
baling press and the linters bins.

(a) !laUDS Press'

This machine compresses the linters into bales which can be con- ,
veniently handled and stured. While linters are being packed into one
or two boxes of a double box press, the linters in the other box are
being com.pressed and fitted with burlap wr.apping and metal straps to
form a bale.. '

(b) Linters'p~~.

"{'wo typlZS c! linters axe received froln the linter room. - first and/
second. cut. Each m:Uolltbe d.sp6$ited in adlfierent hin. Therefore~·

two types of lint.ers bins are '~ormnonlyused in m.ills, one a eingle
product linters l.>in and the ~tber a ducd produc'"

The dual product bin tnakes it possible to operaw:e with only one~a1ing,

press where otherwise two nrlght be required. It is designed with a .
vertical partidon dividing the bin into two com.partm.ents, one for ffrst:r
cut and one for second-cut linters ..

The linters are conveyed from. the com.partm.ents to th~ baling press
by screw conveyors, running lengthwise llnC:er horizont~l slideCgates
which form. the bottom of the com.partraent;i'. The lint,·ers from..· orie" of
the com.partm.ents at a tim.e can then .be cCinveyedinto the balingpress.

- ';'1

The dual-l'roduct bin reconunended is the sm..allestunit on thetnarket
(6 feet wide, 7 feet deep. and 6 feet long). It is arranged' so that the
length of the bin can be increased by adding units one foot wide.

Storage Departm.ents

CI')ttoDseed oil mills require stol;age facilities for 'seed and for sacb'.i
or slab m.eal, baled linters, hulls, and miscellane.:ms supplies. The
rnaxinlum. seed storage requirements of any plant are controlled by .
th:ree factors:

1. The size of the annual crush;
Z. The rate of seed receipts from gins to mills

during the ginning season;
3. 'the crushir rate during the seed-receiving season.





EQUIPl;.IENT REQUIREMENTS

Pre-Treatment. DepartInent



Cake Processing Departm.ent

Cake or meal grinding a~,d bagging
machinery $

Pellet manufacture and bagging
machinery

Pneumatic cake conveyor
Fire hydrants
Automatic sprinklers

$ Z,786
4,879

Pneum.atic unloade r
Auxiliary. equipment
Auxiliary equipment for rail

truck unloader
Cooling fan

Auxiliary equipment
Fire hydrant and hose house

Seed Storage House

Total



General Service: Departm.ent
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Meal Stor:1.ge· House

Autom.atic sprinkler system

Boiler Room.

Boiler, 21 to 50 boile,r horsepower

LockeT-s, plum.bing fixtures,
fire hydrant; etc.

Store Room.

Equipm.ent

Machine Shop

Electricity

Electric substation

Service piping

Total

Estim.ated
Cost

$ 13,847

$ 10,281

6,622

13,651

6,555

16,722

8,536

$ 62,367

Actual
Cost

----~



Actual
Cost

Estimated
Cost

$ 81, 165
15,681
53,965
19,468
54,737
10,762
13,847
3,322
6,118

62,367

$ 321,432

The baling room, usually near the linters room, needs space only
for one baling press and a dual product linters bin.

The meal bin building. whicl!: is located adjacent to the meal grind
ing department, has a steel frame an~ pitched roof. It is a·structure
siniilar to the warehouses but usually has a higher truss line. It
may adjoin a side or an end of the mill building at any appropriate
place.
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Cracked Cake or Meal Bin Building

The Pre - Treatment Department is housed in a section of the mill
building. The building proposed is of the steel frame, ironclad
type, 50 feet wide, 16 feet clear under the trusses, and 20 feet
between the trusses, having a continuous monitor, 6-feet high by
l8-,feet wide running lengthwise. The building section is 60 feet
long. This building also houses the Oil Extraction Department.

Baling Pressroom.

Pre-Treatment Department

Total

Total Equipment· Investment

BUILDING REQUIREMENTS

Pre-Treatment Department
Baling Pres s Department
Oil Extracting Department
Cracked Cake Department
Cake Processing Department
Seed Storage House
Meal Storage Hous e
Baled Linter Storage House
Hull Storage House
GeIieral Service Department
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Cake Processing Department

Them.eal grinding unit is housed in a section of the mill building
b,~tween the Oil Extraction Department and the Meal Storage
Departm.ent.

Storage Depar'hnents

(a) Seed Storage House

The seed storage house has a steel fram.e, is of the ironclad,
pillarless type, and is ventilated by ducts under the floor, in Inost
cases.

(b) Meal Storage Warehou~

Meal is stored in a 40 x 40 foot section of the m.ill building. This
building has a pitched roof and steel fram.e, an ironclad structure
with 12 feet under trusses and 10£00t bays; it is windowless and
has ventilators.

(c) Storage Warehouse for Baled Linters

This is structurally the saIne as the storage house for bagged m.eal.
The storage capacity for baled m.aterialof each bay of the warehouse
is about 4, 000 cubic feet.



$ 12,967

80 896

990 $ 944
500 Z,027
880 9, 100

Total

Building costs in the United States in the areas in which most
cottonseed oil mills are located average about $4. 50 per sqUare
foot for a two-story constructiOl'i.

Miscellaneous Buildings

Summary of Building Requirements

Total
Length Width Square Total Actual
Feet Feet Feet Cost Cost

Pre-Treatment Dept. 50 60 3.000 $19,693
Baling Press Dept. 20 30 600 7,010
Oil Extraction Dept. 20 50 1,000 9,139
Cracked Cake or Meal Bins 800 3,828
Cake Processing Dept. :

Cake Grinding Unit 20 50 1,000 5,072
Palleting Unit 20 50 1,000 4,777

Storage Dept. :
Seed House 60 90 5,400 20,506
Meal House 40 40 1,600 13,847
Baled Linters 40 40 1,600 10,603
Hulls 50 40 2,000 9,965

General Service Dept. :
Boiler Room 35 12 420 1, 151
Locker Room 4,976
Machine Shop 2,080 9,442

Total $120,009

Garage
Seed sampling unit
Office
Railroad scale and oil

loading station
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LABORiREQUIREMENTS

Due to the fact that the cottonseed oil extraction busin.ess hastnarked
seasonal savIngs, it is custoInary for Inanage:m.ent to try toke.ep a
core of competent, skilled and seIni-skilledworkers throughout the
year, suppletnenting their work in the busy season with transient lahor.

lnplants with a busy season of 6 to 8 tnonths, the transient labor will
total up to twice thepertnanent force. In mills with a longer season,
peak employment of transient workers will only average 10 to Z5$of
the total.

Inestim.ating labor costs, an average operating period of ZZ5 days has
been as sUIned. H operations are likely to be for a different period,
correspondiIigadJustInentswill be necessary.

Because of the extretnely wide variation in the nmnber of workers
necessary, labor costs for each processing step are averaged for a
number of typical plants and are expressed in tnanhoursper ton. While
the operating period is lim.ited to ZZ5 days, the labor costs are quoted
for the year's operations.

Because of the sm.all size ofothe operation, Inany workers will be re
quired to dotnany different operations each day.

Direct Labor

Mill labor can be classified as follows:

(1) Seed unloading
(2) Production labor
(3) Meal grinding (orpelleting) and sacking
(4) Product loading labor.

Each shift requires one foretnan, thTee semi-skilled operators and
enough unskilled workers to handle all operations, or three or four per
shift, tnaking a 'total of 22 or 23 direct labor workers for the three
shifts.

Wages range froIn $0. 81 to $1. 55 per hour.
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(l) Seed Un;' .I.ding Labor

A figure of O. 128 m.anhours per ton has been allowed for seed
unloading. This is based on the fact that lm.en are· required for
a pneUInatic unloader in handling seed into storage. Unloaders
are usually run for a rnaximUIIl of 16 hours per day during the peak
of the seed receipt season. The capacity of an unloader is 250 tons
per day.

(2) Production Labor

Production labor includes all :rnanhours spent in handling seed
from storage through the processing operations to placement of
products directly froIn the production line into truc,k or car for
delivery purposes or into storage for later shipment. Production
labor also includes manhours spent by the shift forem.an, but does
not includem.eal grinding and sacking labor.

{3} Meal,'Grinding (or Pelleting) and Sacking Labor

A 6-m.an crew is required for grinding and sackingm.ealat a r<~te

of 12. 5 tons per hour, or 100 tons per 8-hour day. In other words,
48 m.anhours are consum.ed per 100 ~ons of meal ground. A total of
51 mallhours is needed per 100 tons of meal ground or sacked, or
51 manhours per ton.

(4) Product Loading Labor

This includes the manhours required for removing linters, hulls,
slab cake, and bagged meal from. storage into truck or car for
delivery purposes. On the average, this requires 0.5 manhours
per ton of products loaded.

Indirect Labor

Salaries for Inanagerial services and for office help ;!lll:e $2. 62 per
ton for mills under 4, OOO~ton crush capacity, and fall as low as
$1. 17 per ton for mills with a larger crush. With an estimated
annual crush of 5,625 tons, indirect labor should approach $2. 00 per
ton of seed crushed.

Included in this category are: the Manager, who should have sufficient
technical knowledge to properly control processes and products or
have a staff assistant who can; a ~~aintenance Man; and a Clerk~
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MATERIAL· REQUIREMENTS

Since the only raw material.. aside from supplies.. is cottonseed,
a.nd since it is almost entirely bought during the limited season
that it is produced by the cotton gins, relatively large quaritities
must be stored. This requires considerable investtnent.. both in
storage facilities and in the stored seed.

The average price ranges between $43 and $49 per ton. At an
average price of $46 per ton, the year's. supply would cost:

5, 625 X $46 = $258,750

PROCESSING COSTS

Operating costs:
Labor
Power. water, etc.
Repairs and supplies
Sales and packaging

Total

Fixed and general costs:
Salaries
Depreciation
Licenses and taxes
Insurance
Administrative and other

Total

Total processing costs

Per Ton

$ 4.34
1. 30
2.05
2.29

9.98

1. 33
.7Z
.44
.53

2. 16
5.18

$15. 16

ktual
Per Ton

Since the estitnated annual crush is 25 tons X 225 days = 5 .. 625 tons, the
processing costs will be: 5 .. 625 tons X $15. 16.. or $85,275.00.
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MARKETING AND SALES REVENUE

(a) Marketing of Cottonseed Oil

About 90 percent of the crude cottonseed oil is used for food. Being
mainly a food oil, the crude oil is bought by refiD/ers from the mills
as asemifinished product.

The movement of the crude oil to the refinery is highly seasonal,
following closely the monthly volume crushed. One reason for this
seasonal movement is that crude cottonseed oil is a perish.able pro
duct. Its quality would deteriorate and therefore cause loss to the
processor if it were stored over a long time.

Another point is that most mills have no storage facilities. They
m.ust ship the oil at the rate they produce it. By m.arketing quickly,
they decrease the risk of inventory losses. "

(b) Marketing of Cake and Meal

In contrast to oil, cake and m.eal are marketed as finished products.
Cake and m.eal are m.ainly utilized as livestock feed. In the United
States about 5 to 10 percent of cake and meal are bought for use as
fertilizers. The distribution of cake and meal is even m.ore seasonal
than cottonseed oil.

There are three method& of distribution used. One is the mill-to-door
sale. This is a retail transaction, involving quantities ranging from
one or two sacks up to 10 tons, and more. The buyers are mainly
feeders in the trading territory of the mill.

Nevertheless SOIne mill-to-door sales are m.ade to retail feed stores
and to local feed Inixers. In this type of sale the m.ill gets a higher
price.

Cake or m.eal distribution through the dealer is another m.ethod of
distribution. The meal dealer buys from. the Inill in. car lots and re
sells in the sam.e quantity. The dealer sells m.airily to large feeders
outside the cotton producing areas.

The third method of distribution isorily economical for large mills.
Such Inins have a direct sales organization serving the same type of
custom.ers as the dealer.



Actual
Per TC"'Jn

$ 36.68
29.38
8.00
Z.44

$76.50

Estim.atei
Per Ton

sales Revenue

Total Revenue Per Ton
of Cottonseed Crushed:

Sales of cottonseed oil
~les of IIleal
Sales of linters
Sales of hulls

With an annual season of 225 days at 25 tons per day, the annual crush
would be 5,625 tons. The total annual r.evenue, therefore, would be:

5,625 tons X $76.50, or $430, 312. 50.

(I) In some products, linters are used mainly in their original form.
For example, linters are utilized as a filler for mattresses and
quilts in the bedding industry. In the automotive and furniture
industry, linters are used as fillers for upholstery.

Many products are made from linters:

(3) Also, there are products which involve both physical and chell'lical
changes, such as rayon, plastics, lacquers, and explosives.
Before being used in such products, linters are purified and reduced
to pulp.

(c)¥arketing of Hulls

(d) Marketing of Linters

They are marketed seasonally and are the least valuable of all cotton
seed products. They are usually sold locally to stock feeders, as it is
not practicable to ship them long distances because of their bulk.

Hulls eire used as animal feed for dairy and beef cattle and sheep.
They are cOInparable to good quality hay and, in so:m.e areas, cost less
than hay.
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(2) Linters are changed physically by spinning for use in other products.
Only the best grades of linters enter this market, from which come
yarn, 1wine, wicks" carpets, m.ops .and surgical dressings.



CAPITAL REQUIREMENTS

Working Capital

44,365
;

$ 660,000

$ 454,408

$ J~I,ZZ7

454,408

$ 132,976
321,432

4,220

$ 161,227

2,031
622
608,

959

Total Capital

Fixed Assets

Working capital
Fixed assets
Reserves (organizational

expen.se, surveys, ac
counts receivable, neces
sary operating reserves)

Total

Total

Land
Buildings
Equipm.ent

Total

Total workin.g capital (not
including taxes, insurance,

interest, or selling costs)

Operating Expenses (l !nonth):
Direct labor
Indirect labor
Power, Light, Water
Supplies

Inventory:
Seed (assuming an

average of six m.onths) $ 129.375
Work~iii-process(2 days) 3.816
Finished ~oods (2 days) 23.816

Total 157,007
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Figure I - Flow Chart of Pre-Treatment Department of Cottonseed Oi I Mill.
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Figure 5 • Filter Press
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Figure 6 - Cross-section of Huller

A - Seed deflector bar

B - Breast pivot shaft

C - Cylinder knife (6 cutting edges.)

D - Safety lever (3 inches wide and arranged
in a bank)

E - Breast adjusting lever

F - Breast bar

G - Breast knife (8 cutting edges)



Figure 7 - Five-high crashing rolls

Figure 9 - OOuble-box I inter-ba1 in, press

Figure 8 - Shaker screen for separating
meats and hull s

Figure



Figure .11 - Outside seed bin

figure 13 - Machine for del inting cottonseed

Figure 12 - Cottonseed cleaner

Figure I~ -
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