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Filtration-Extraction of Flaxseed as Affected by 
Preparation Variables I 

N. B. KNOEPFLER, J. J. SPADARO, E. J. McCOURTNEY, and H. L.. E. VIX, 
Southern Regional Research Laboratory, ~ New Orleans, Louisiana 

T 
H E  VERSATILITY o f  the filtration-extraction p r o c e s s  

has been established previously by its adaptation 
to the extraction of oil from cottonseed (1, 4, 13), 

rice bran (7), soybeans (2, 6), peanuts (11), and 
sesame seed (15). The sequence of operations for 
the filtration-extraction process is outlined in flow 
sheet, Figure 1, using flaxseed as the oil-bearing 
material. The process is similar for all oleaginous 
materials, but the inherent characteristics of each 
specific oil-bearing material necessitate the determi- 
nation of a set of optimum processing conditions (5) 
for meats preparation, rolling or flaking, cooking, 
and crisping. Unlike cottonseed and soybeans, flax- 
seed is not hulled before rolling. The efficiency of 
extraction of the prepared material is directly related 
to the particle size or degree of comminution, time 
and temperature of cooking, the moisture during 
cooking, the degree of crispness (incompressibility), 
time and temperature of slurrying, and the number 
and temperature of the washes. It is the purpose 
of this paper to present data showing the material 
preparation and extraction conditions required for 
the efficient removal of oil from flaxseed by the fil- 
tration.extraction process. 

At the present time there are 32 commercial mills 
(9) located in 11 states engaged in the extraction of 
oil from flaxseed. Approximately 60% of the mills 
use screw-pressing, and 30% use screw-pressing fol- 
lowed by solvent extraction. The remainder use either 
hydraulic pressing or direct solvent-extraction. 

Direct solvent-extraction of flaxseed has not proved 
successful in the past since the solvent tends to dis- 

solve the connective mucilaginous material  whieh 
holds the flakes together (10, 14), consequently the 
flakes disintegrate and become powdery and eaky, 
making the process inefficient primarily because of 
channeling. Prepressing flaxseed overcomes this diffi- 
culty by imparting a rigid structure to the connective 
mucilaginous material and thus minimizing the in- 

t Presented at  the fall meeting of the American Oil Chemists'  Society, 
Philadelphia,  Pa. ,  Oct. 10-12,  1955. 

One of the laboratories of the Southern Utilization Research Branch ,  
Agr icu l tura l  Research  Service, U. S. Depar tment  of Agriculture. 

herent characteristic of this material to dissolve in 
the solvent. In filtration-extraction the par t icu lar  
method of preparation, i.e., rolling, mild cooking, 
and crisping by evaporative cooling, yields a material 
in which the mucilaginous material becomes hard- 
ened, and the fines are minimized by :agglomeration 
during the crisping operation. This preparation pro- 
duces a material which can be extracted directly and 
efficiently by the filtration-extraction process. 

Material and Equipment 

The flaxseed used in this study was obtained from 
a commercial processor in Illinois and analyzed 61fi2% 
dockage, 35% oil, and 9.7% H20 , and had a test 
weight of 49 lbs. per bushel. 

Pilot-plant equipment used in the preparation of 
the material for this invest igat ion consisted of: 
smooth dual flaking rolls; a five-high stand of rolls, 
the top two roils of which are corrugated, and the 
bottom three rolls of which are smooth (12); and a 
jacketed Loomis ~ mixer-cooker (155 sq. in. heat trans- 
fer surface area), equipped with a spray nozzle and 
a steam ejector for the direct addition of moisture 
during cooking. 

Bench-scale equipment shown in Figure 2 and pre- 
viously described by Graci e t a l .  (8) was used to 
evaluate the filtration-extraction characteristics of the 
prepared materials. 

Experimental Procedure 
The general procedure in preparing flaxseed for 

these experiments consisted of rolling by either the 
single-pass dual rolls, or through the five-high rolls, 
cooking in the mixer-type cooker, screening through 
a 4- or 8-mesh screen, and crisping by aeration on 
open trays for approximately 20 rain., followed by an 
evaluation of the prepared material for filtration-ex- 
traction characteristics. Experiments were designed 
to investigate the effect of the two principal phases 
of material preparation, that is, rolling and cooking 

s The mention of t r ade  names should not  be construed as an  endorse- 
mant  by the Depar tment  of Agriculture over similar products. 
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and their  effects upon crisping, and to establish the 
conditions necessary for efficient extraction of the 
prepared materials. 

Rolling. To determine the effect of rolling upon 
extraction characteristics, the following preparations 
were evaluated: 

(A) One pass thru the dual rolls with 0.002-in. clearance 
between the roils. 

(B) Two passes thru the dual rolls with 0.002-in. clearance 
between the rolls. 

(C) One pass thru the dual rolls with 0.0005-in. clearance 
between the rolls. 

(D) Two passes thra the dual rolls with 0.0005-in. clearance 
between the rolls. 

(E)  One pass thru the five-high roils with 0.002-in., 0.002- 
in., 0.002-in., and 0.000-in. clearance between respective 
rolls from top to bottom. 

Feed rates for  all rolling settings were maintained 
at 300 lbs. per hour. 

Cooking. The cooking procedure was standardized 
as follows. The flakes were charged to the mixer-type 
cooker, which had been preheated to 170-180°F., and 
the charge was brought up  to 170°F. over a 10-min. 
period. Sufficient water was added through the spray 
nozzle over a 3-rain. period to bring the moisture of 
the material to 20-24%. The moisture content of the 
material was maintained constant, and the tempera- 
ture was increased t o  200°F. over the next 7-rain. 
period. Cooking was continued for  an additional 10 
rain., dur ing which time the moisture content was 

reduced gradual ly to a predetermined level for  each 
experiment. The cooked material was screened and 
crisped at ambient temperature  and was then evalu- 
ated by the bench-scale filtration-extraction method 
at 80°F. (8). 

To determine the effect of cooking conditions a sec- 
ond group of experiments were conducted in which 
the initial cooking moisture content was varied from 
12 to 24% and the moisture content of the material 
at discharge was varied f rom 6 to 17%. Cooking time 
was 20 rain. and maximum temperature  averaged 
202 -+- 5°F. The cooked material was screened and 
crisped and evaluated as previously described. Roll- 
ing was standardized as described in preparat ion (E)  
above, using one pass through the five-high rolls with 
0.002-in., 0.002-in., 0.002-in., arid 0.000-in. clearance 
between rolls. 

Extraction. To ascertain the optimum conditions 
for fil tration-extraction the following studies were 
made. Slurrying times were varied from 15 to 60 
rain. for  one series of experiments, and the tempera- 
ture of s lurrying was varied from 84 to 135°F. (the 
time of s lurrying being held constant at 15 rain.) for  
another series of experiments. 

Mass velocities and residual lipides of resulting 
materials were determined. Mass velocity is defined 
as pounds of miscella through the bed of material 
per hour per square foot of filter area. The extrac- 
tion of oil f rom flaxseed is considered efficient when 
the mass velocity is above 2,000 (8) and the residual 
lipides in the extracted cake are bellow 1%. These 
two factors are the criterion for practical filtration 
extraction operations. 

Discussion of Results 

Table I illustrates the effect of rolling conditions 
upon mass velocity for  the prepared material  and 
upon the residual lipides of the extracted cake. Com- 
parisons should be made only between one and two 
passes at the same roll clearance setting since the 
moisture contents of the materials af ter  cooking and 
crisping were significantly different in various ex- 
periments. No significant differences i n  mass velocity 
exist between the materials prepared by one and two 
passes through the rolls at a given roll clearance set- 
ting. Mass velocity values for all experiments are in 
the range considered optimum for continuous filtra- 
tion-extraction operations (8). 

BA K 

Fro. 2. 

"0 VACUUM 
SOURCE 
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The  Effects  of Rol l ing  

VoL 33 

P r o c e s s i n g  Fac to r s  

Cooking  t ime,  m i n  ......................................................................................... 
Mois ture  content  of ma te r i a l ,  m a x i m u m  d u r i n g  cooking,  % . . . . . . . . . . . . . . . . . . . . . .  

Out of cooker,  % ...................................................................................... 
A f t e r  c r i sp ing ,  % .................................................................................... 

Slurry ing  t ime,  rain ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Slurry ing  t e m p e r a t u r e ,  ° F  ............................................................................ 
T e m p e r a t u r e  of washes ,  °F  ............................................................................ 
Cake  th ickness ,  in  ......................................................................................... 
Mass velocity, l b s . / h r . / sq ,  f t  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Res idua l  l ipides in  cake,  % .......................................................................... 

1 pass  
0.002-in.  
c lea rance  

Single  P a s s  ( D u a l  Rol ls)  

2 passes  1 pass  
0.002-in.  0 .0005-in.  
c lea rance  c learance  

20 
20.5 
16.3 
13.7 

15 
80 
80 

2 ½  
2910 
17.5 

20 
20.5 
15.6 
14.8 

15 
80 
30 

2½ 
3141 
6,42 

20 
20.0 
12.7 

9.8 
15 
95 
95 

3 
3312 
6.35 

2 passes  
O.OOO5-in. 
c l ea rance  

20 
20.0  
13.6 
10.9 

15 
95 
95 

3 
3312 
3.65 

F i v e - H i g h  
Rolls 

0,002,  0,002, 
0 . 0 0 2 , 0 . 0 0 0 -  
in. c lea rances  

20 
23,8 
19.8 
16.4 

15 
82 
82 

2 
4052 
3,14 

An increase in the number of passes through the 
rolls resulted in lower residual lipides. For example, 
the residual lipides were reduced from 17.5% to 
6.42% by repassing the material through the rolls 
at the 0.002-in. clearance, and from 6.35 to 3.65% by 
repassing the material through the rolls at the 0.0005 
in. clearance. 

The effects of rerolling through single-pass dual 
rolls at 0.002-in. clearance after cooking are shown in 
Table II. Cooking time, temperature, moisture con- 
tent, and extraction conditions were comparable for 
all four experiments. Although rerolling decreased 
the residual lipides, the reduction fell short of the 
desired maximum residual lipide of 1% or below. 
Mass velocities, although slightly reduced, remained 
satisfactorily high. 

On the basis of the reduction of residual lipides 
in the extracted cake that can be expected when the 
material is subjected to multiple passes through the 
rolls and/or  rerolling after cooking (Tables I and II) ,  
an experiment using the five-high rolls was planned 
and conducted. The results shown in the last column 
of Table I verified the prediction that the residual 
lipides decrease with increasing severity of rolling. 

I t  should be noted that these tests were made pri- 
marily to compare the effects of different types of 
rolling conditions, and other conditions were not nec- 
essarily optimum. The results reported for residual 

T A B L E  I I  

Effects  of Rero l l ing  Af t e r  Cooking  

Passes  through rolls 1 
be fore  cook ing  1 One  p a s s  Two pas ses  I Rero l l ing  a f t e r  cooking  ~" 

(one  p a s s )  ................................. Yes  No Yes 
Moisture  af ter  cr i sp ing ,  % ............. 9.6 11.0 10,9 
Mass  velocity, l b s . / h r . / sq ,  f t  ........... 3212 2782 3312 2788 
Res idua l  l ipides,  % ........................ 6.35 4.14 3.65 2.49 

S ingle  p a s s  dua l  rolls were  used.  

lipides are all considered high, but they established 
a pattern upon which further work was based. 

Table I I I  gives typical wet screen analyses (3) of 
materials produced by the various methods of roll- 
ing. It  will be seen that the comminution achieved in 
the five-high rolling is much more severe than that 
achieved by any of the other preparations studied. 
For example, 42.5% and 13.0% of the material passed 
through the 60- and 300-mesh screens, respectively, 
for the five-high rolling as compared to 12.3% and 
5.9% of the material through these respective screens 
for the next most severe rolling conditions (two passes 
through the dual rolls at 0.0005-in. clearance). 

Table IV indicates that different degrees of cooking, 
as reflected by the maximum initial cooking moisture 
content, the amount of moisture removed during cook- 
ing, and the moisture level of material as discharged 
from the cooker, resulted in significant variation in 
the filtration-extraction characteristics of the materi- 
als produced. Four series of experiments in which 
maximum cooking moisture contents were 23, 17, 14, 
and 12% are compared at various moisture contents 
at discharge from the cooker. 

011 the basis of the resulting mass velocity and 
residual lipides contents, efficient oil extraction was 
obtained over the range of initial cooking moisture 
levels, 17 to 23%, but over a narrower range of mois- 
ture levels, 8 to 11%, as discharged from the cooker. 

When the maximum initial moisture content during 
cooking was 23% and the material at discharge from 
the cooker was 17.2%, a mass velocity of 1267 and 
residual lipides of 1.79% were obtained. When the 
23% moisture content material was discharged from 
the cooker at 11.3%, a mass velocity of 3726 and 
residual lipides content of 0.87% were obtained; and 
when the 23% moisture content material was dis- 
charged from the cooker at 10%, the mass velocity 
was 1932 and the residual lipides content was 0.53%. 

T A B L E  I I I  

Typ ica l  W e t  Screen  Ana lys i s  of Rolled Mate r i a l s  

Screen  mesh  

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 ....................................... 
14 ....................................... 
16 ....................................... 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

60 ....................................... 
8 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

120 ....................................... 
170 ........ , , .  ............................ 
200 ....................................... 
300 ....................................... 

Thru  300 ....................................... 

I pass 
(dua l  rol ls)  
0 .0005- in .  
c lea rance  

on 

5.1 

26.7 
16.6 

7.5 
2.3 
1.0 
0.9 
0.2 
0.4 
3.8 

% thru 

--- 99.6 
94.5 

g~X 
32.7 
16.1 

8.6 
6.3 
5.3 
4.4 
4.2 
3.8 

2 passes ! 1 pass 2 passes 
( d u a l  rol ls)  (dua l  rolls)  ( d u a l  rol ls)  
0 .0005- in .  } 0.002-in.  0 .002-ira  
cloaran I eaea--i~anc---L c,earance 

% o n  % t h r u  [ % o n  % t h r u  % o n  % t h r u  

0.2 I 99.8 Ii 0.2 - 99.s I 0 . 4 - - - -  99.6 
5,2 94.6 6.5 93.3 6.2 93.4 

26,2  4q.5  } 12.4  29 .0  1 22 .6  36.9 
21.2 26.3 } 16.0 13.0 I 15.4 21.5 
14.0 12.3 1 5.8 7.2 9.9 11.6 

2.7 9.6 I 1.9 5.3 3.5 8.1 
1.6 8.0 l 1.2 4.1 1.7 6.4 
1.5 6.5 I 0.5 3.6 0.9 5.5 
0.2 6.3 [ 0.3 3.3 0.4 5.1 
0.4 5.9 [ 0.3 3.0 0.6 4.5 
5,9 ...... [ 3.0 ...... 4.5 ...... 

F ive -h igh  rolls 
0.002,  0.002,  
0 .002,  0.000-in.  
cl_.__._e a r_an ces 

% on [ % thru  
m 

o.0 'l 1-~.o 
O.O I lOO.O 
3.8 96.2 

19.1 t 77.1 
20.0  57.1 
14.6 42.5  
11.0 31.5 

7.0 ] 24.5  
6.7 17.8 
1.6 16.2 
3.0 13.0 

13.0 ...... 
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E x p e r i m e n t  No.................................................~l 1_ 

Mois ture  content  of mater ia l ,  I 
m a x i m u m  d u r i n g  cooking, % ........................ 

Out of cooker, % ........................................ I 17.2 
After crisping,  % ...................................... .] 16.0 

).iass velocity, lbs . /h r . / sq ,  ft  .............................. [ 126751.7 
Cake thickness,  in ............................................. j 
Moisture in extracted cake, % ........................... ] 11J1 
Lipides  in ex t rac ted  cake, % ............................. I 1.79 

2 3 4 5 6 7 8 9 10 11 

23.0 17.0 14.0 12.0 

11£3 
10.3 

3726  
2.25 

10.8 
0.87 

10.0 
9,0 

1932 
1.75 
9.5 
0.53 

11.2 
8.7 

370 o 
91a 
1.62 

10.7 I 8.1 9,7 6.6 
3o725 20517 

9:9 9:e 
1.48 0.71 

11.6 

1.50 
10.7 

0.48 

7.9 
7.9 

3199 
1,87 

11.6 
0.97 

6.5 
6.5 

2U. 5 
9J8 
0.91 

7.6 

1.50 
10.3 

0.42 

5.7 
5.3 

436 
1.50 
9.9 

0.46 

1Five-high rolls---0.O02-in., 0.OO2-in., 0.002-in.,  and  0.000-in,  c learances  used for rolling. 

A similar result  is reported for the 17% maximum 
initial cooking moisture level series. The 14% maxi- 
nlum initial cooking moisture level series presents a 
slightly different picture in that  at the 11.6% and 
10.1% moisture levels at discharge f rom the cooker, 
very  low nlass velocities and exceptionally low lipides 
contents were obtained. These low values indicate 
that  the connective mucilaginous material  was being 
dissolved by the solvent, which in tu rn  caused caking 
and thus slowed down the rate of miseella pas~ge  
through the bed. These factors can be a t t r ibuted to 
insufficient cooking because the mass velocity was sig- 
nificantly increased when these materials were given 
additional cooking, that  is, being discharged from the 
cooker at 7.9 and 6.5% moisture eontents. Residual 
lipides in the latter cases were acceptable at 0.97 and 
0.91%, respeetively. 

At the 12% maximum initial cooking moisture level 
the materials produced at 7.6 and 5.7% moisture con- 
tents at discharge from the cooker were unaeeeptable 
due to the extremely low mass velocities even though 
the residual lipides were also very low at 0.46 and 
0.42%, respectively. 

Crisping by evaporative cooling is not too effective 
where maximum initial cooking moisture contents are 
14% and below. Average reduction in moisture dur- 
ing this phase of the proeessing at the 17 to 23% 
maximum initial moisture level was from 1 to 2.5% 
whereas it was only from 0.2 to 0.4% in all but one 
case where the maximum initial cooking moisture lev- 
els were 12 to 14%. 

Table IV also shows that  the effect of the moisture 
content of the crisped material in itself is not a cri- 
terion. However, when considered in conjunction with 
the maximum cooking moisture content, the relation- 
ship of these two factors has a pronounced effect upon 
the characteristics of the resulting materials. 

This relationship can be noted by comparing the 
initial cooking moisture content and final moisture 
content af ter  crisping with their respective mass re- 

loeities and residual lipides. F o r  example, with the 
23% maximum moisture level it was necessary to de- 
crease the moisture content to approximately 10% to 
obtain a mass velocity above 2,000 and residual lipides 
content below 1%. In  the case of the 17% maximum 
moisture level it was necessary to have a moisture 
content of 6.6% af ter  crisping to achieve the accepta- 
ble mass velocity and residual lipides. At  the 14% 
maximum initial moisture content a similar relation- 
ship is shown. However at the 12% maximum initial 
moisture level a decrease in moisture content to as 
tow as 5.3% af ter  crisping failed to produce a material 
having satisfactory characteristics. 

Table V demonstrates the effect of temperature  of 
extraction (s lurrying and washing) upon the residual 
lipides content of the extracted cakes from the vari- 
ous preparations. In  all cases the lipides contents of 
the extracted cakes were significantly reduced by car- 
rying out the extraction at elevated temperature.  

The mass velocities however for the experiments in 
which the maximum initial cooking moisture contents 
were 17, 14, and 12% were essentially unchanged by 
extraction at elevated temperatures  whereas, in the 
experiments with the 23% maximum initial cooking 
moisture content, the mass velocity was reduced by 
30% by extraction at elevated temperatures.  

The effect of s lurrying time is shown in Table VI. 
Slurrying times of from 15 to 60 rain. had negligible 
effect upon residual lipides content and mass velocity. 
Based upon these data and data from previous work 
on other oil-seeds, a 30-rain. s lurrying time was used 
as a s tandard throughout  this work unless otherwise 
noted. 

Summary 

The data presented show that  the filtration-extrac- 
tion process can be applied to the extraction of oil 
from flaxseed. General conditions for prepar ing the 
material and for  extraction have been established. 
Adequate eomminution, cooking, and crisping yielded 

T A B L E  V 

The Effect  of T e m p e r a t u r e  of Ex t rac t ion  Upon  Residual  Lipides  1 

Mois ture  Content  of Mater ia l  T e m p e r a t u r e  

Maximum 
d u r i n g  
cooking 

% 

23.8 

17.0 

14.0 

12.0 

Discharge  I n  
from 

cooker slurry 

% % 

11.3 10.3 

11,2 8.7 

7.9 7.9 

5,7 5.3 

M a x i m u m  S lu r ry ing  
d u r i n g  and  
cooking w a s h i n g  

°F. °F. 

198 134 

86 
202 138 

82 
198 133 

80 
204 130 

Mass 
velocity 

Ibs./hr./sq. It. 
3726 
2633 

3582 
3760 

3199 
3325 

436 
55S 

Five-high rol ls--0.002-in. ,  0.0t)2-in., 0.OO2-in., and O.000-in. clearances used for rolling. 

Cake 
thickness 

(in..) 
2,25 
2.00 

2.00 
1.75 

1.87 
1.87 

1.50 
1.50 

Mois ture  
of 

extracted 
cake  

% 
10.8 
10.7 

9.3 
9.1 

11.6 
10.4 

9.9 
9.8 

Residual 
l ipides of  
extracted 

cake  

% 
0.87 
0.51 

1.62 
0.87 

0.97 
0.82 

0.46 
0.32 
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T A B L E  VI 

Effects of S lu r ry ing  Time Upon Residual  Lipides and  
Mass Velocities 

Slur ry ing  time, rain. 15 30 60 

S lur ry ing  temperature ,  °F ..................... [ 130 I 130 [ 130 
Wash  temperature ,  °F ........................... ] 130 I 130 ] 130 
Mass velocity, lbs . /hr . / sq ,  ft ................. ( 2217 ~ 2372 ~ 2612 
Residual  lipides, % ................................ / 1.44 ] 1.28 I 1.20 

materials having necessary characteristics for  the suc- 
cessful application of the fil tration-extraction process. 
Mass velocities in excess of 2,000 and residual lipides 
contents below 1% were obtained when these mate- 
rials were slurried and extracted at slightly elevated 
temperatures  (130°F.) .  

The conditions of rolling had an appreciable effect 
upon the efficiency of extraction of flaxseed. One pass 
through five-high rolls with clearances of 0.002 in., 
0.002 in., 0.002 in., and 0.000 in. between respective 
rolls proved satisfactory. Apparent  opt imum cooking 
moisture levels for  efficient oil extraction fall  between 
17 and 24% maximum initial, and 8.0 to 10.5% as 
discharged from the cooker. Mass velocities were 
significantly lowered when maximum initial cooking 
moisture contents were below 14% since at these 
moisture levels it becomes necessary to reduce the 
moisture content to below 8%, as discharged from 
the cooker, to achieve suitable cooking. At  these low 
moisture levels crisping by evaporative cooling is not 
effective. 

The versati l i ty of the filtration-extraction process, 
which had been previously adapted to the extraction 
of oil f rom cottonseed, soybeans, sesame seed, pea- 
nuts, and rice bran, has been extended, with some 
minor but  important  modifications in the preparat ion 

and extraction conditions, to the extraction of oil 
f rom flaxseed. 
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Report of Smalley Committee--1955-56 

T 
HIS SEASON eight different types of samples were 
distr ibuted by six subcommittees. These included 
co t tonseed ,  peanu t s ,  soybeans, meal, vegetable 

oils, tallow and grease, glycerine, and drying  oils. 
In  all, 3,533 samples were distr ibuted to 398 col- 
laborators and more than 13,000 results were tabu- 
lated. The distribution and participation are given 
in Table I. 

F ro m  this table it can be seen that  the preparat ion 
and distribution of samples together with the tabula- 
tion of the results has become a sizeable task. 

The cost of preparation,  packaging, and mailing 
has reached such a level that  your  chairman feels 
that  an accounting should be given to the Society. 
In  this report  we are merely listing the receipts from 
the collaborators and the expenditures made. These 
were: 

Total receipts ................................ $5195.23 
Total expenses ............................... 5].52.59 

Net ............................................... 42.64 

A detailed accounting will be given to the Governing 
Board. I t  has not been the policy of the Smalley 
Committee to a t tempt  to bring actual revenues to 
the Society, nor  have we wanted the Society to sub- 
sidize the program. We at tempt  to adjust  the charge 
for  part icipation so that  the program is self-support- 
ing, with some surplus for  the Society's overhoad. 

TABLE I 

Cottonseed .................................... 
Peanu t s  ........................................ 
Soybeans ...................................... 
:~eal .............................................. 
Vegetable oils ............................... 
Tallow, grease .............................. 
Glycerine ...................................... 
Dry ing  oils ................................... 

Number  
of 

collabo- 
ra to rs  

47 
10 
22 

115 
92 
73 
24 
15 

Number  
of 

samples 

10 
7 

10 
15 

6 
5 
6 
6 

Number  
of 

determi- 
nat ions  

per  
sample 

5 
4 
2 
3 
3 
7 

8-3 
4 

For  brevity this year the details of the activities 
of the various subcommittees will not be discussed in 
detail. In each case a complete report  has been given 
to the collaborators by the chairmen. Several unusual 
items or features will be discussed however: 

1. The subcommittee on meal voted to present the Smalley 
Cup, beginning this season for combined proficiency on mois- 
ture, oil, and nitrogen. No certificate will be given for profi- 
ciency on combined oil and nitrogen. This deviation from 
p r e c e d e n t  h a d  t h e  u n a n i m o u s  a p p r o v a l  o f  t h e  G o v e r n i n g  B o a r d .  

2. A t  M r .  D o u g h t i e ' s  s u g g e s t i o n  t h e  m e t h o d  o f  c a l c u l a t i n g  
t h e  g r a d e s  i n  t h e  M e a l  S e r i e s  w a s  c h a n g e d .  T h e  m e t h o d  de~ 
s c r i b e d  h e r e ,  f o r  t h e  r e c o r d ,  g i v e s  a m o r e  r e a l i s t i c  n u m e r i c a l  
g r a d e  a s  f o r m e r l y  m o s t  g r a d e s  r a n  9 9 %  a n d  u p .  T h e  m e t h o d  
o f  g r a d i n g  is  a s  f o l l o w s :  

G r a d e  e q u a l s  1 0 0 %  
p o i n t s  o f f  X 1 0 0  X 0 . 3 9 2  

no.  o f  s a m p l e s  X no .  o f  d e t e r m i n a t i o n s  


