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would p robab ly  app ly  to hexane as well as  trichloro- 
ethylene extraction, sufficient data  are not available 
to demonstrate  this. In  general, i t  may  be observed 
tha t  hexane is infer ior  to trichloroethylene as a solvent 
for  cottonseed oil. The effect o f  change of miscella 
concentration on the amount  of residual oil in the 
meal is  grea ter  in hexane extraction than  in trichloro- 
ethylene extraction. 

The toxicity to cattle of certain batches of trichlo- 
roethylene-extraeted soybean oil meal has raised the 
question of possible toxicity of other products  ex- 
t rac ted  by  trichloroethylene. Since the work presented 
in this pape r  was a s tudy in extract ion only, the use 
of tr ichloroethylene as an experimental  solvent should 
not be construed ~s a recommendation by  the authors 
that  the product  result ing f rom this extraction is or 
is not  suitable as a feed. 

Summary 
I n  the experimental  countercurrent  extraction of 

flaked cottonseed meats  by  triehloroethylene the resid- 
ual oil content of the extracted flakes decreased with : 
first, a decrease in the final oil content of the final 
miscella; second, decrease in the flake moisture down 
to 8.64%; third, decrease  in flake thickness; fourth,  
increase in t empera tu re ;  and fifth, increase in ex- 

t ract ion time. F o r  the batch of cottonseed meats used 
the following equation was developed: 

b 2 
R ~ 26,000 ( D m  t~ "99~ ) e(7"z~/P-°'°lI~t) 

where R is percent  residual extractables,  b is flake 
thickness in feet, D is meat  diameter  in feet, 0 is ex- 
t ract ion time in hours, t~ is Viscosity, lb. per  ft. hr., 
p is density, lb. pe r  cu. ft., and t is extraction tem- 
pera ture  in degrees F. 

Not enough data were secured by  extraction with 
hexane to check the equation developed for  trichloro- 
ethylene extraction. Hexane  is a poorer  solvent for 
cottonseed oil than  trichloroethylene. The amount of 
oil remaining in the meal is affected to a greater  ex- 
tent  by  the miscella concentration in hexane extrac- 
tion than in tr iehloroethylene extraction. 
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!Summary of Study of Economies of Cottonseed Oil Mills 1 
JOHN M. BREWSTER, Marketing Research Division, Agricultural Marketing Service, 
Washington, D. C. 

I N 1948 the Secre tary  of Agr icu l tu re ' s  Cotton and  
Cottonseed Advisory Committee recommended tha t  
a s tudy b e  under taken  to determine what  types  

and  sizes of cottonseed oil mills would constitute the 
most economical industry.  2 I t  also desired a determi- 
nation of the extent to which industry-wide shifts to 
more economical processes might  affect the supply  and 
price of oil and re turns  to growers of cottonseed. 

F o u r  types  of processes were involved: the hydrau-  
lic, screw-press, direct-solvent, and prepress-solvent.  
High-speed Expel lers  were not included as the s tudy 
was too f a r  under  way when this development came 
into the picture. The same was t rue  of the filtration- 
extract ion process. 

Mills of the four  processes were nowhere in op- 
eration under  the same c o n d i t i o n s ;  therefore their  
comparat ive  economies could be determined only by  
designing model mills and checking their  elements 
against  the experience of well-operated mills, s These 
mills were assumed as operat ing a t  their  normal  rates. 

I t  was necessary to compare the net  revenue yields 
of the four  processes a t  specified crushes under  com- 
parable  operat ing conditions. The comparisons were 
made in terms of 1949-50 cost-price relationships, the 
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4These prices contributed to conservative conclusions because the price 
of oil (approximately 11.5 cents per  pound for prime crude) in that  
year, as compared with other years, Was low in relation to t h e  prices 
of other cottonseed products and also the costs of most production 
factors. 

most recent period for  which all needed data were 
available. 4 

The s t u d y  led to six main findings. 1. Cost of 
divert ing seed f rom competi tors usually puts a rela- 
tively low limit  on the sizes of mills, whatever the 
type. 2. In  general, for  widely different specified 
volumes of seed at un i fo rm seed prices, the higher 
oil-extraction types of processes yielded greater  net 
revenue per  ton of seed. 3. Ei ther  of the solvent 
processes can handle a smaller crush without losing 
money than can the hydraul ic  process. 4. With  each 
process operat ing a t  its normal rate on 1949-50 av- 
erage quali ty seed, an industry-wide shift  f rom the 
hydraulic  process to the p r e p r e s s - s o l v e n t  p rocess  
would increase the supply  of cottonseed oil by  ap- 
proximate ly  10.8% and of all edible oils (exclusive of 
bu t te r  and lard)  b y  5.4%. Similar  shifts to the 
direct-solvent and screw-press processes, respectively, 
would increase cottonseed oil by  9% and 2.1% and 
all edible oils by 4.5 and 1 .1%.  5. As a consequence, 
industry-wide shif t  f rom the hydraul ic  to the pre- 
press-solvent process would reduce the price of cot- 
tonseed oil by  approx imate ly  8.9% as compared with 
reductions of 7.6% and 1.8% for  the direct-solvent 
and screw-press processes, respective]y. 6. As meas- 
ured b y  change in size and type of the indus t ry ' s  
marginal  mill (or mills),  industry-wide shift  to more 
efficient mills of whatever  type could benefit growers 
in the form of higher seed prices. Bu t  shifts to a 
more efficient hydraul ic  indus t ry  could benefit grow- 
ors more than similar  shif ts  to ei ther  of the solvent 
industries although the la t ter  would be more bene- 
ficial to consumers. 
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