


"FOREWORD

The purpose of this report is to present basic informa-
tion for establishing and operating a small cottonseed cil
mill in a country with a tropical or semi-tropical chma.te.
The information presented includes general processing
methods, plant layout, and costs of material, equmment
and labor based on the as sumptwns coatamed 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-products are cake, meal and
hulls used for animal foed, and linters, Whlch are used
- for many industrial purposr,esw S :

As an essential nreliminary, potential plant operators
must determine whether or not there is a market for the
products of this plant. Naturally, they must be 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. ‘ i :

For further 1nformat10n and ass1stance, readers should
contact their local Product1v1ty Center, Industrial Inst1tute, -
Serv1c1o, or United States Operations MISSIQII :

This: report is one of a series’ prepared for the Office of
Industrial Res ources of the FOREIGN" OPERATIONS
ADMINISTRATION by the Woif: Ma.nagement Eng1neer1ng
Company, Ch1cago, Illinois.
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- the f1bers only are processed. In the last decade, the proce551ng

 PLANT REQUIREMENTS
 FOR MANUFACTURE OF

COTTONSEED OIL

INTRODUCTION

' Cotton is very 1mportant to tne economy of many countrles It
has been used many years in textile and other industries in whlch

of the seeds has grown to an 1ndustry of great 1rr-portance. ~In
*fact the economic value of each of the principal by-products in
the United States is increasing rapidly, both in volume and in the
nu:; ~‘*~er of app11cat1ons of each type of matenal

The -most in;portant, of ‘cou"f"se, is co’ttonseed oil, then the meal ‘,
left after the oil is expressed; then the linters and hulls. The

' ever-increasing economic importance of these by- products augurs
well for the future of an enterprise such as is outlmed herem ‘

GENERAL ASSUMPTIONS

In order to mzke realistic estimates, it has been necessary to use
certainugeneral Assumptions. These are. V

A Costs are based on recent pr1c“s in the United States ¥
Labor rat:s were taken from reccnt publications of the
Umted States Government ‘

. B. ‘Adequate and sultable» water, sewage, electnca.l and
: - transportation fac1l1t1e,s are or will be avaxlable at the :
plant site. : ‘
C. The :pl“antVWivll“operaté as many shifts per(mohﬂi e.*s,the

av‘ailability of the raw ,cOttons eed will allow.

- D. Labor-savmg devices which would increase 1nvestment in
il capital out of proportion to the correspond1ng reductlon of
unit costs have not been 1ncluded in the equ1pment :
'requ1rements. o




E. The necessary raw materials are available in suitable
© quantity, quality, and at proper prices.

F. | ‘Sufficient effe"ctiVelabor is available.
G. The market is available, or can be readily deVeIOpéd at

reasonable cost, and the time for starting the proposed
enterprise is favorable. 3

. THE MANUFACTURING PRUCESS AND EQUIPMENT

The three methods in common use to extract oil from cottonseed are
hydrauiia,pressing, screw pressing, and solvent extraction. Both
hydré.,ulic and screw pressing use mechanical pressure toremov‘e‘\ ‘
the oil from the seed. Solvent extraction employs a chemical to d.yivs—
solve the oil, afier which the oil and solvent are separ-ted. All the
methods, alone or in combination, are used commercidlily on many
oil-bearing types of seeds, nuts, and beans. :

A cottonseed cil processor has a choice among the three competing,
commercially proven methods, none having clear superiority in
every situation. ' ‘ ‘

Among the many factors which have to be seriously considered when
selecting from among 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 method. L

Hydraulic Pressing - The Oldest Process

Although hydraulic pressing has been the backbone of the industry -

. for more than 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 smail hydraulic mill is low,
a larger crush (volurae of business) is necessafy in using the
hydraulic process to make a profit than is required for any other
process. ‘ ‘



Solvent Extraction

B

The first solvent mills were installed at the cloSi;e of World War 11,
and the cottonseed milling industry has observed the operations of
these chemical plants with special interest.

During the last three years, cottonseed oil processors in the United
States have become conscious of the possibility of a wideSpread '
technological revoluticn. A shift from mechanical to solvent plants
is being considered by nlany operators.

Screw Pressing‘

Screw pressing allows seed cruslnng on a small scale with a hmlted ‘
capital 1nvestment at a commparatively low manufacturrmg cost.

Because screw pressing lends itself well to smaltl-sc“ale oil preéfsihg,
it is the method recommended for a small plant. ‘A one-press screw
plant crushes 20 to 30 tons daily. An average productlon rate of 25
tons per day has ‘been assumed for this study.

- The extraction of oil from cottonseed involves several operations.
These steps are preser ~{ in the order in which they are normally -
performed. The first: ie sicps are called pre-treatmext, and are
done in the Pre-Treatment Department. : :

Pre-Treatment Department

(1) Seed Bin

While this step is somewhat different from the other operations, it
is a very important one, as it is here that the flow of the seeds into
the raill is 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 .,haped with a hopper bottom, and is sup-
ported off the ground on 1egs. Additions to its length are made by
units each 10 feet long with Z legs.

(2) Cleaning

The seed cleaner removes forelgn matter, 1nc1ud1ng "grabbots" (tufts i
- of cotton) from the seed and operates through a combination of
mechanical screening. and air separation. The cleaner is. composed L
of a shaker screen, fan, and draft chamber. e i




‘Cleaning increases the value of the finished products, especially
~linters. Many operating costs, such as general maintenance
throughout the plant, labor foi sweeping, and linter saw cost,
~are directly affected by the quality of the cleaning done. Better
cleaning also reduces fire hazards and improves working
cond*tu)ns ' &

: (3) Delmtmg :

e ,’ ,' The dellntlng operatwn performed on the linter removes the

~ of fiber, it is not reprocessed, but is added to ‘the delinted seed

short staple lint adhering to the seed after ginning. The seeds
are passed through one battery of machines to partmlly delint
them and then through a second ba,ttery to remove and obtam lin"
‘of shorter stapie.f- o 2 ‘ ‘ ‘

~ The’ deg"ee of dehnnng depends on the emsting markets for f1rst—
cut and second-cut linters. A single over-all dehnt:mg .giving a
product called "mill-run' 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 cottonseed by
caiching and pulling them away from the seed. The fibers are re-
‘moved from the saw teeth by 2 revolving cylindrical brush or by an
air blast that suspends them in an air stream through which they are
conveyed by pipes to collecting equipment. The saw teeth are dulled
so quickly that a sharpener has to be used almost every day.

(4) Reclaiming Motes

During the delinting process, material consisting of undeveloped -
~seed, hull particles, and other material to which linter fibers are
attached, is pulled from the seed by the saws along with the linters.
This heavy material is separated in the linter machine and dropped
out of the bottom of the linter. Such separation of heavy material
iz known as moting. S ‘

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

If the material dropped out of the linter contams a low percentage

; and passed into the hulling and separatmg ‘machines or conveyed
: 'du'ectly to the stream of hulls. ‘




| “ ‘k(S) ScalEulg

f~,Th13 is done bY the scalping shake::, whick consmts of a shaker e

~ screen. The operation removes unprocessed motes which come from
. the second cut linters, or other foreign: mater’al such as. st1cks or

St S’ep‘aration fof cot,tonsee?d meatsfron1hulls sh’o“uidﬁ. ‘ :

'k',stray iron that nnght damage the huller., g

= {6) Huning;andShaan

?'f’:The huller cracks or cuts the hulls of the cottonseed so thax the shaker,
. which is dn'ectly below and mto whlch they fall can separate <he meats
e vfrom the hulls.’ o , S i ; : L

(a) produce hu,lls free from whole seed and meats, |
(b) produce hulls W1th the lewest possxble absorbed 011 content,

(c) produce meats as free as poss1‘o1e of very fme hull bran
flber and dlrt' e :

(d) smtably control the hull content of the meats, in order to e
regulate the protem content of the fuushed cake. Gt

“ A bar type huller cons1sts of a revolmg cylmder to wh1ch a.re fastened
several knives in parallel rows. The cylmder revolves rap1d1y ms:.de

a concave drum having stationary krnves attached. The clearance be-”r o
,_;tween the revolvxng and stat1onary 1m1ves determmes the degree of .

‘ crack:.ng of the seed

: - The shaker is a mechan1ca1 screen with two decks that separate the ;
: cracked cottonseed into: (1) the fine meats, (2) coarse meats contauung
some hulls, and (3) the hulls and uncut seeds. -

‘ (7) Hull Beatmg_

The n'uxture of hulls and uncut seeds is passed through a hull beater
to remove and recover the fmely d1v1ded meats. It consrsts of a

arm mside, wluch revolves at a. greater speed than the drum ‘I’he ineat?
part1c1es pass through the perforatxons in the drum, wlnle the hul_, pass
i along the drum and fall out at the d18charge end. : v




{8) Separafingjl’uﬂs and Seeds

. The hull and seed separator divides hul\s and uncracked seed
~ (received from the huller shaker) by means of an air stream. The
~hulls go to hull storage while the uncracked seeds return to :he

S huller.

: 'During this operation, the material should be handled as little as
possible, and u;zformity of feed should be :naintained in the opera-
tion of the separating’ equlpment since proper separation is vxtal to
the productxon of good quahty oil and meal.

T (9) Cru sh.tng

4 Prior to thﬂ extractlon of oﬂ the meats are rol}ed to ;ke i:he ex-
tractwn as com?lete as possﬂrle. gt o ‘

: The cruslnng ‘roll unit comsmts of five sohd steel rolls arranged one
on top of the other, with the full weight of the fou: 3p rolls bearing
_on the bottom roll. When the rolls are turning, tuie meats are
 directed,by cant boards, progress:.vely downward and between the
' next lower rolls, ‘ ‘ :

The crushing press’ure, due to the weight of the rolls, is increased
at each successive passage <f the meats between & pair of rolls,

“until at the bottom, or last stage, the meats are sub_}ected to the
combined wezght of the four upper rolls. %

' Qil-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 grav:t;r : : :

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 mlxers mounted

on shafts. After cooking, the. meats are fed into the screw presses.fk

: (Ind1v1dua.1 cookers often are provided with each screw Press, and

% tlns deslgn is followed in this study. )




The extracted oil, along with any solid particles that may be
present, flows into a screw conveyox running along the backa of
the presses,

The 011 is discharged into a tank set into a p1t in tne ﬂoor. In thls :
tank, called the “screemngs tanx, b the coarse solr.ds settle out a.nd
are lifted mecharically onto a screen which allows excess oilto
drain from them. These 3011ds are then re—cooked and re—pressed o

The 011 is purnped th v sha fﬂter press into a xaolchng tank frc;m .
‘whick it is pumped to the storage tanks as necessary. The rema:.n—}
ing solids removed by the filter press are also fed back mto the
stream of meats to the presses and are re-presse& .

,':The cake from the presses is convey 2d to a cake brea.kei iﬁhich "re‘-f_‘}”* ,

duces it in size. It is then conveyed to fhe czke bins. On the way, S

- it may have water sprayed on it in the cenveyor to increase its

- moisture content and cool it. When this is dene, the vapor generated Lo B

18 drawn off wzth a fan.

(2) Equipment Unite

The cil extraction machlnery and equzpment are grouped mto four g
main units: : : :

(a) Screw yress :
~ {b) Oil-handling equ1pment E

{c) Filter press 4

(d) Auxiliary equipment

(a) Screw PreSs

A screw press is a machine with either a horizontal and a verticai
‘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
accessorien, a screw conveyor for handlmg the meats; oil . and cake

- for the press, the piping, and mxscellaneous small 1tems.

A great deal of frictional heat is deveioped in a screw press.‘ 'I‘his : |

- must be removed by a cooling system which usually uses water The k

water, tc effect economy, is cooled in cooling towers.




(b) Oil ~M&m& Equipment

The oil-hardling equipment includes a screenings tank, pit, holding

- tanks for unfiltered and fiitered oil, pumps for tran=ferring oil
through all its various trf*a.tments, including fi'tering and final pump-

' 1ng to stor:a,ge, and the mo*ors to operate all equ1pment. ;

{c) Fﬂter Press Umt

The ﬁlter-press unit cons1sts of the filter press and the cake hopper, :
with a mechamsm for feedmg cake mto the meats conveyor.

(d) Aumhary Egulpment

";':The a.ux::hary equ:tpment nw}.ndes bucaet elevators to hft cake into
the cake hreaker, cgnveyor to the rcorage bins, ventz,},a.tmg system for
that conveyor, meats rup - around oin and feeaer, condensate tank
and mmcellaneous 1tem.s. G : L

: Cake," Proces s:'mg Department

- The eqmpment in the Cake Proces sing Department is grouped into ‘
a meai grinding and baggmg unit, a pelleting unit, and 2 pneumatic
cake-conveyor unit. These uuiis are in the meal section of the mill
building.' ‘ : :

The pellﬂ-tmg unit, used wherever the demand for pellets justifies it,
includes a meal bin, a pelleting mill, and pellet- coolmg, screenmg,
and bagging equ1pment. ‘

The pneumatic ¢onveying unit carries cracked cake to or from 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, separaiors, and collectors at both ends of an overhead pipe
conveyor system. :

Cracked Cake or Meal Bins

‘The bins, constructed of steel, are square with hopperbottomé and .
discharge through feeders into conveyors. They are wsually arranged
in units of four and are equipped with a fan and ducts tc cool the cake.




Baling Press Department.

- The Baling Press Department presses into bales three typ‘fés of
fibrous materials (grabbots, linters, and motes) which are received
from the Pre-Treatment Department. Tkis department includes the
baling press and the linters bins, : ge B G e

,(a)‘ Baling Press

Th1s machine compresses the linters mto bales whlch can be con-‘ e
veniently handled and stored. While linters are being packed into one S
~or two boxes of a double box press, the linters in the other box are

kbemg compressed and fitted mth burla.p wrappmg a.nd metal straps to
fcrm a "bale. e , , :

®) Lint'ers“,Bine =

7"”1‘»~’T'wc typﬂs cf imters aie recelved irom the hnter room - ﬁrst and

 _second cut. Each must be degmsnw}. ina dg.tferex:t bin, There‘ore,
‘f,two types of linters bins are eommonly used in mﬂls, one a sxngle o
' ‘produc& iinters Din and th@# other a dusl produc‘ B :

3 The dual product bin makes it pos sible to operm.e w1th only one bahng
press where otherwise two might be required. 1Itis desxgned with a
vertical partition dividing the bin into two compartments, one- fer fn.'st
cut and one for second-cut linters. = : ‘

 The 1mters are convey ed from the compartments to tkh= bahng press

by screw conveyors, running lengthwise unémr horizontal slide gates G
which form the bottora of the compartmentz. . ‘The linters from one of " ,
the compartmem:s at a t1me can then. be cvnVeyed mto the balmg press. o

The dual-pro&uct bin recon:nnended is the, Smallest' unit on the" market

(6 feet wide, 7 feet deep, and 6 feet long). It is arranged 8o that the
length of the bin can be mcreased by addmg unxts one foof; w1de. i

St'orag‘e Bé:partmente )

, Cottonseed oil miils requn'e sto:-age fac111t1es for Seed and for Backe \'1 o
or slab meal, baled linters, hulls, and mscellaneous supplies. The
rnaximum seed storage requlrements of any plant are controlled by
three factors. . : o : o :

1 ’I'he ‘size of the annual crush" ‘ . S
Z _The rate of seed rece1pts from gms to mﬂls
: during the ginning geason; S -
:3.; ’I‘he crushu raze dunng the seed-recewmg season. s



~ma.mmumrstorage reqmrements are equa,l to the cumulatxve seed

1 the ﬂew is qu1te slow (not
‘ Later it plcks up, becommg




EQUIPM;ENT REQUIREMENTS i

I re- Treatment Department

Est1 mated

COSt L 5, LT

‘;“’~Seed b1n - end umt See $ 2, 463,7 e
el Aumhary equ:fment ST 4,792
".Seed cleaner LT 398
In1t1a1 av:nhary equ1pment O 8‘36"’
Aux111a.ry equlpment for each i .
s - cleaner e R '1 861
flnnmers S s ‘%~ 10,100
| ~ Initial auxxhary equlpment ¢ 911

Aumharv equipment for 5 lmters 10,890

""“"‘ESaw sharpemng machme . Do e .;3 928

‘},}kf*“a‘Hulleit and shaker 36-1nch huller and

5“~‘;.‘,‘Sca1p1ng shaker (2 tray), 48 1nches w1de 1 332';:

Aux111ary equ1pment e ;3 569 e

i4 157fj~' ‘

In1t1a1%\ aux111ary eqmp"nent : ,’, ¢ = 753‘“;,  .

Aux111a.ry eqmpment £or huller and e s
. shaker . oos 0 "~~,,:;}2;388V3
Hull bea.ter, smgle drum G T
o Imtla f‘aux1hary equ1pment .. 606

1,263 0

1,825

L Aux111ary eq\' i
K Dr1ve for hulhng_

°Vui~z 17ziﬁf,j_a~f§iw




- Cake Processing D'epfa"rtrn’ent :

Cake or meal grmdmg aﬂd ba,gg1ng
, machmery ; :
Pellet manufacture and baggmg
- machinery
 Pneumatic cake conveyor '
Fire ‘hydrant_s e ,
Automatic sprinklers

"Tota;l‘ :

Seed Stor age House

‘Preumatic unloader
Aux111ary equipment

Aux111a.ry equipment for ra11- '

truck unloader -
Coohng fan ,
Aux111ary equlpment
: F1re hydrant and hose house

T otal

Baled LGters Storag__

* va,Anﬁiﬁtﬁuﬁcﬂsprinkﬂ : vstgna;uw;}f_ae

s

$

E stunated
C o st

LT ol R

- A.ctual L

24,708

11,112
'1 022 -
639 e

,54 7371

2, 7864‘

292 0
5110

| Costi

4, 879f?7 7“‘ 
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Meal Storage House 3 ,
o ~ Estimated ~ Actual
Cost - Cost_

Aut"Omé,tic‘: ,s,’p"rinrkle"r‘ system . $ 13,847

General Service ‘Deparftnent :

~ Boiler Room

e B‘o’i‘lér‘,ﬂzl,'to‘ 50 boiler *hotsépydwer‘ % 10; 281

E’Lbc'ke» r Room

Lbéke:,s§,55 plumbing'fixture's';' : L
. fire hydrant, etc. : . 6,622

" Store Room_

. Equipment . 13,651

' ‘Machine Shop

 Equipment i 6,555

 Electricity

Electric substation L 16,722

. Servicepiping -~ 8536

Total $ 62,367
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Total Equipment Investment

Estimated Actual

Cost . Cost

Pre-Treatment Department , $ 81,165
Baling Press Department 15,681
Oil Extracting Department 53,965
Cracked Cake Department 19, 468
Cake Processing Department 54,737
Seed Storage House 10, 762
Meal Storage House 13, 847
Baled Linter Storage House 3,322
Hull Storage House 6,118
Gerieral Service Department 62,367

Total S $ 321,432

BUILDING REQUIREMENTS

~ Pre-Treatment Department

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

Balin& Pressroom

The baling room, usually near the linters room, needs spac'e only
~ for one baling press and a dual product linters bin.

Cracked Cake or Meal Bin Building

- The meal bin building, which is located adjacent to the meal grind-
ing department, has a steel frame and pitched roof. It is a structure .
similar 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. : | | " L
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Cake Processing Departmem

The meal grinding unit is housed in a section of the mill building
bzstween the Oil Extraction Department and the Meal Storage
Department. ‘

Storage Departments

(a) Seed Storage House

The seed storage house has a steel fra.me,' is of the ironclad,
pillarless type, and is ventilated by ducts under the floor, in most
cases.

(b) Meal Storage Warehouse

Meal is stored in a 40 x 40 foot section of the mill building. This
building has a pitched roof and steel frame, an ironclad structure
with 12 feet under trusses and 10 foot bays; it is windowless and
has ventilators.

{c) Storage Warehouse for Baled Linters

This is structurally the same as the storage house for bagged meal.
The storage capacity for baled material of each bay of the warehouse
is about 4, 000 cubic feet.
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Summary of Building Requirements

- Total :
Length  Width Square = Total Actual
Feet Feet Feet Cost Cost
Pre-Treatment Dept. 50 60 3, 00C $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
Miscellaneous Buildings
- Garage , - - 990 $ 944
Seed sampling uxnt - - 500 2,027
Office ' - - ‘ 880 9,100
‘Railroad scale and oil : : S
loading station - - - 80 896
Total $ 12,967

Bmldlng costs in the United States in the areas in wh1ch most ,
cottonseed oil mills are located average about $4. 50 per square
foot for a two-story constructlon
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LABOR REQUIREMENTS

Due to the fact that the cottonseed o0il extraction bus1ness has marked
seasonal savings, it is customary for management to try to keep a

core of competent, skilled and semi-skilled workers throughout the
‘'year, supplementing their work in the busy season with transient labor.

: In plants with a busy season of 6 to 8 months, the transient labor will
total up to twice the permanent force. In mills with a longer season,
peak employment of transient workers will only average 10 to 25% of
the total. : '

In estimating labor costs, an"avkeragke operating period of 225 days has
~ been assumed. If operations are likely to be for a different period,
corresponding adjustments will be necessary.

- Because of the extremely wide variation in the number of workers
necessary, labor costs for each processing step are averaged for a
number of typlcal plants and are expressed in manhours per ton. While

‘the operating period is limited to 225 days, the labor costs are quoted
for the year's operations. :

Because of the small size of_‘the operation, many workers will be re-
‘quired to do many different operations each day.

Direct Labor.

Mill labor can be classified as follows:

(1) Seed unloading

(2) Production labor

(3) Meal grinding (or pelleting) and sacking
14) Product loachng labor.

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

Wages range from $0. 81 to $1.55 per hour.
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(1) Seed Un’ iding Labor

A figuré of 0. 128 manhours per ton has been allowed for seed
unloading. This is based on the fact that 2 men are required for

‘a pneumatic unloader in handling seed into storage. Unloaders

are usually run for a maximum 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 Lab‘or

Production labor includes all manhours spent in handling seed
from storage through the processing operations to placement of
products directly from the production line into truck or car for
“delivery purposes or into storage for later shipment. Production
“1labor also includes manhours spent by the shift foreman, but does
not include meal grxndlng and sacking labor.

(3) Meal Grinding {or Pelleting) and Sacking Labor

A 6-man crew is required for grinding and sacking meal at a rate

of 12.5 tons per hour, or 100 tons per 8-hour day. In other words, :
48 manhours are consumed per 100 tons of meal ground. A total of
51 manhours 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. Y

Indirect Labor

Salaries for managerial services and for office help are $2. 62 per
‘ton for mills under 4, 000-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 Maintenance Man; and a Clerk.
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MATERIAL REQUIREMENTS

Since the only raw material, aside from supplies, is cottonseed,
and since it is almost entirely bought during the limited season
‘that it is produced by the cotton gins, relatively large quarntities
must be stored. This requires considerable investment, 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

Actual
Per Ton Per Ton
Operating costs: k B :
Labor , $ 4.34
Power, water, etc. 1.30
Repairs and supplies 2.05
Sales and packaging 2.29
Total ‘ - .9.98
Fixed and general costs:
Salaries [ 1.33 :
Depreciation ' .72 R
Licenses and taxes .44
Insurance .53
Administrative and other  2.16
Total o 5.18
Total processing costs , $15.16

Since the estimated a.nnuzil 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 refmmrs from the mills
as a semhmshed product.

The movement of the crude oil to the refinery is highly seasonal,
following closely the monthiy volume crushed. One reason for this
seasonal movement is that crude cottonseed oil is a perishable 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
must ship the oil at the rate they produce it. By marketing quickly,
1 .

they decrease the risk of inventory losses.

(b) Marketing of Cake and Meal

In contrast to oil, cake and meal are marketed as finished pi'dducts.
Cake and meal are mainly 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 more seasonal .
than cottonseed oil.

There are three methods 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 some mill-to-door sales are made to retail feed stores
and to local feed mixers. In this type of sale the mill gets a higher
price.

Cake or meal distribution through the dealer is another method of
distribution. The meal dealer buys from the mill in car lots and re-
sells in the same quantity. The dealer sells mainly to large feeders
outside the cotton producing areas. : ~

The third method of distribution is only economical for large mills.
Such mills have a direct sales organization serving the same type of
customers as the dealer.
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(c) Marketing of Hulls

Hulls are used as animal feed for dairy and beef cattie and sheep.
They are comparable to good quahty Liay and, in some areas, cost less
than hay. : : ‘

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

(d) Marketmg of anters

Many products» are made froma,li,nters:;' '

(1) In some products, linters z are used malniy in their orlgmal form.
For example, linters are utilized as a fﬂler for mattresses and
quilts in the bedding industry. In the automotive and furniture
industry, hnters are used as f111ers for upholstery.

(2) Linters are changed physically by spimiing for use in other i)roduCts.‘ i
: - Only the best grades of linters enter this market, from which come
yarn, twine, wicks, carpets, mops and surgical dressings.

(3) Also, there are products which involve both physical ‘aﬁd chemical
changes, such as rayon, plastlcs, Ia.cquers, and explosives.
Before being used in such products, linters are purified and reduced

to pulp.
Sales Revenﬁe
Estimated Actual
Per Ton Per Ton
Sales of cottonseed oil e $ 36.68
Sales of meal : 29.38
- Sales of linters 8.00
Sales of hulls ; ‘ 2.44
Total Revenue Per Ton | E
of Cottonseed Crushed:  $ 76.50

Wn:h an annual season of 225 days at 25 tons per day, the annual crush

would be 5,625 tons. The total annual revenue, therefore, would be:

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



-23-

CAPITAL REQUIREMENTS

Working Capital

Inventory:
Seed {(assuming an ‘
average of six months) $ 129, 375
Work-in-process (2 days) 3,816
- Finished goods (2 days) - 23,816

Total b e ‘157, 007
' Operating Expenses (1 tnonth}
 Direct labor 2,031
- Indirect labor ~ : 622
Power, Light, Water - 608-
‘Supplies ) , 959 =
Total g | 4,220

Total working capital (not
including taxes, insurance, SR :
interest, or selling costs) ~$ 161,227

"Fixed Assets

 Land e
Buildings . $ 132,976
Equipment ' ‘ ' 321, 432

Total © $454,408
Total Ca;ntal

Working capital $ 351,227

Fixed assgets 454, 408

Reserves (organizational

expense, sSurveys, ac-

counts receivable, neces- ;
sary operating reserves) 44,365

Total  $660,000




] f ;.or fore1gn countnes where e1ther cotton-
Although

1t hq,» _d"r‘be emphas1zed that for a small m111 the best procedure
to buy used equ1pment, 1f ava11ab1e at proper pnces ‘It ‘

d Ee matei"m :yylly"‘lncreased by very modest 1ncreases 1n o
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BALING PRESS BUILOING

SCALE

b Figure 2 - PrévTrQAtment,Depa(unent of screw-press cottonseed oil mill.
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Figure 3 - Oll-extraction department of a screw-press cottonseed oil-mill:
; desugned to process fron 25 to 75 tons of seed per day.




Figure % = Huller

Figure 5 - Filter Press




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 'leve‘r
F - Breast bar

G - Breast knife (8 cutting edges)



Figure 8 - Shaker screen for separating
meats and hulls

Figure 7 - Five-high crushing rolls

F:gure 10 - Phantom view of stack
cooker or condltioner

Figure 9 - Wﬂﬁlé-box linter-baling press



e Figuré 11 = Qutside seed bin o | Figure~l2 - Cottonseed-cleaner

, Figure 14 - Delinter-saw sharpening
machine ; :

- Figure 13 - Machine for delinting cottonseed
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i per 24 hours) requiring Iower lnvest-ent and less floor

|nd|vidual1unlts






