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METHOD OF OBTAINING REPRESENTATIVE SAMPLES. 

The rules and regulations for the enforcement of the United States 
Grain Standards Act prescribe a definite procedure for securing a 
representative sample upon which the grade of any particular lot or 
parcel of shelled corn or wheat is to be based. 

The rules provide that the original sample must be not less than 
2 quarts in quantity, of which approximately 1} pints must be placed 
in an air-tight container and the remainder inclosed in a cloth sack. 
The portion in the container is intended for the determination of the 
percentage of moisture, and this portion should be used for that test 
only. The remainder of the sample, contained in a cloth bag, will 
approximate 24 pints, and this portion is to be used for the remain- 
ing determinations, which for wheat include color, wheat of other 
classes, damaged kernels, inseparable material, and dockage, and for 
corn include color, damaged corn (not including heat damage), heat- 
damaged corn, and foreign material and cracked corn. The grades 

specify maximum and minimum percentages for the factors men- 
tioned, and these percentages are to be determined by weight. 

1 The work covered by this bulletin was begun under the direction of Dr. J. W. T. Duvel, of the Office 

of Grain Standardization of the Bureau of Plant Industry. Since Aug. 18, 1916, the grain-standardization 

work of the Department of Agriculture has been administered jointly by the Bureau of Markets and the 

Bureau of Plant Industry in connection with the administration of the United States Grain Standards 

Act. 

105413°—17—Bull. 574——-1 



2 BULLETIN 574, U. S. DEPARTMENT OF AGRICULTURE. 

Because of the time involved, it is impracticable to make the 
mechanical separations on the entire 24} or more pints, and it there- 
fore becomes necessary, in most cases at least, to divide the sample 
in order to obtain a smaller representative portion for the determi- 
nation of the factors mentioned. 

Experiments have shown that the sample upon which the deter- 
minations for the factors mentioned are based should be approxi- 

Spaces which ope? Luens UWIAC?? $L0U? 
(7702 olller furu7e/ ae WO (72076r feru7Ee/ 

Fic. 1—A vertical cross section of the sampling device, showing the paths taken by the material in 

passing from the hopper to the containers. 

mately 40 grams in weight for wheat and approximately 250 grams 
in weight for corn. After the mechanical separations and weighings 

have been made, mathematical calculations are involved in order to 
convert these weights into terms of percentage, and the accompany- 
ing tables enable the analyst to accomplish these results without any 

calculations. 



CONVERSION OF WEIGHTS INTO PERCENTAGES. 3) 

DIRECTIONS FOR USING THE TABLES. 

Table I shows the percentage equivalents for separations weighing 
from 0.1 to 20 grams taken from samples weighing from 25 to 65 
grams, inclusive, which covers the entire range of maximum and 
minimum limits of color, wheat of other classes, damaged kernels, 
and inseparable impurities specified in the numerical grades of the 
United States standards for wheat. 

Duels which ihe 
soouds? 1r7to i 

ZB v7-7er" Kies 

sen Spaces which <i 
ne oper 'r7ro 

c ov cose Curent feneh ux 

SeCcriov7 

> Ducers correc ied 
+ Sel/ow Lase of covr7e 

a & Ye 

Z 

Fig. 2.—Cross section of the sampling device at the base of the cone. 

Table II shows percentage equivalents for separations weighing 
from 0.1 to 40 grams taken from samples weighing from 240 to 260 
grams, inclusive, which covers the entire range of maximum limits 
of corn of other colors, damage, heat damage, and foreign material 
and cracked corn specified in the numerical grades of the United 
States standards for shelled corn. 

The solution of the following problem will illustrate the use of the 
table: 
Problem.—A sample weighing 240 grams contains 8 grams of damaged corn. What 

is the percentage of damaged corn contained in the sample? 



4 BULLETIN 574, U. S. DEPARTMENT OF AGRICULTURE. 

Referring to Table II (p. 14), follow down the first column to the 

figure 8.0 (the weight of the separation of damaged corn in grams). 
The figure opposite Gn the second column, with heading 240) is 
found to be 3.3, which is the correct percentage expressed in the 
nearest tenth of 1 per cent. 

The use of the table will save time in converting the separations 
into terms of percentages of the whole sample analyzed, and its 
careful use will prevent errors which often occur in the mathematical 
calculations involved. 

In this connection it is highly essential that extreme care should 
be taken to preserve accurately the character of the original sample 
when reducing the original 24 or more pints taken from the bulk 
grain to the smaller sample of approximately 40 grams for wheat or 
approximately 250 grams for corn for analytical purposes. Experi- 
ments have shown that it is almost impossible to divide a large sam- 
ple into smaller portions and at the same time retain the correct pro- 
portion of damage, dirt, color, etc., in the smaller sample unless a 
device similar to the one described in Bulletin 287 of the United 
States Department of Agriculture is used. This apparatus was de; 
vised to meet the demands of grain and seed dealers, as well as 
laboratory workers, for securing a reliable grain or seed sample from 
a larger portion of the material to be examined, analyzed, or graded. 
Figure 1 shows a vertical cross section of the sampling device, while 
figure 2 shows a cross section of this device at the base of the cone. 
A detailed description of this sampling device is contained in the 
before-mentioned bulletin. This device has been covered by a public- 
service patent (No. 1,160,036), and anyone in the United States is 
free to make and use it without the payment of a royalty. 
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separation. 

TaBLE I.—Equivalent percentage of a sample of wheat, etc., when the weights of the sample 
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analyzed and of the mechanical separation are giv 
TABLE I.—Equivalent percentage of a sample of wheat 
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Continued. 

CONVERSION OF WEIGHTS INTO PERCENTAGES. 

TaBLe I.—Equivalent percentage of a sample of wheat, etc., when the weights of the sample 
analyzed and of the mechanical separation are given— 
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11 CONVERSION OF WEIGHTS INTO PERCENTAGES. 

Continued. d of the mechanical separation are given— 
TaBLE I.—Equivalent percentage of a sample of wheat, etc., when the weights of the sample 
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Weight of 
separation. 
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TaBLe I.—Equivalent percentage of a sample of wheat, etc., when the weights of the sample 
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alee Da ot ies 
TaBLE I.—Equivalent percentage of a sample of wheat, etc., when the weights of the sample 

analyzed and of the mechanical separation are given—Continued. 

ies Lae b> 

Weight of sample analyzed (grams). 

, ti 45 | 46 | 47] 48 | 49150 | 51] 52| 53 | 54955 | 56 | 57 | 58 | 59 Go| 61 | 62 | 63 | 644 65 
: 

: 15.1 grams [33. 5/32. 8/32. 1/31. 4 29. 6/29. 0/28. 5:28. 0127. 4/27. 0126. 5/26. 0125. 6125. 2/24. 7/24. 3/24. 0/23. 6123. 2 
. 15.2 grams j33. 8133. 0/32. 3/31. 7 29, 8/29. 2/28. 7/28. 1127. 6/27. 1/26. 7/26. 2/25. 8125. 3/24. 9/24. 5/24. ie 7123. 4 

; 15.3 grams [34. 0/33. 3/32. 5/31. 9 30. 0/29. 4/28. 9/28. 3897. 8/27. 3/26. 8126. 4/25. 9925. 5/25. 1124. 7/24. 3/23. 9193. 5 
' 15.4 grams (34. 2/33. 5|32. 8/32. 1 30. 2/29. 6/29. 0/28. 5f28. 0/27. 5127. 0126. 5/26. 1)25. 7/25. 2/24. 8/a4. te 23.7 

: 15.5 grams |34. 4/33. As 0132.3 30. 4/29. 8/29. 2/28. 7]28. 2/27. 7/27. 2/26. 7/26. 3225. 8/25. 4/95. 0124. 6124. 2103. 8 
' 15.6 grams [34. 7/33. 9/33. 2/32. 5 30. 6/30. 0129. 4/28. 9198, 4/97. 8127. 4/26. 9126. 4926. 0/25. 6/25. 2/24. 8124. 4lo4. 0 

% 15.7 grams |34. IE 1133. 4/32. 7 30. 8/30. 229. 6/29: 1128. 5/28. 0127. 5/27. 1126. 6126. 2/25. 7/25. 3/24. 9124. 5fa4a. 1 
15.8 grams 35. 1/34. 3/33. 6/32. , 31. 0/30. 4/29. 8/29. 2128. 7/28. 2/27. 7/27. 2126. 8126. 3/25. 9/25. 5/25. 1/24. 7f24. 3 

15.9 grams }35. 3/34. 6/33. 8/33. 1 31. 2/30. 6/30. 0/29. 4428. 9/28. 4/27. 9/27. 4/26. 9426. 5/26. “hs. 6125. 2/24. 8824. 5 
16.0 grams 35. 5/34. 8/34. 0/33. 3 31. 4/30. 8130. 2/29. 6129. 1/28. 628. 1/27. 6127. 1126. 7/26. 2/25. 8/25. fe 24.6 

16.1 grams 35. 8/35. 0/34. 2/33. 5 2..2/31. 6131. 0/30. 429. 8129. 328. 7/28. 2127. 7/27. 3726. 8/26. 4'26. 0/25. 5/25. 1]24. 8 
16.2 grams (36. 0/35. 2/34. 5/33. 7 2. ae 8/31. 1/30. 6/30. 0/29. 4/28. 9/28. 4/27. 9127. T 0/26. 5/26. 125. 7/25. 3)24. 9 

16.3 grams [36. 2/35. 4/34. 7/33. 9/33. 3132. 6/32. 0/31. 3/30. 7/30. 2429. 6/29. 1/28. 6/28. 1/27. 6:27. 2/26. 7/26. 3/25. 9125. 5f25. 1 
16.4 grams 36. 4)35. 6|34. 9/34. 2/33. 5132. 8132. 1/31. 5/30. 9130. 4129. 8/29. 3|28. 8128. 3/27. 8127. 3/26. 9126. 4/26. 0,25. 6125. 2 

16.5 grams (36. 7/35. 9/35. 1/34. 4/33. 7133. 032. 3/31. 7/31. 1130. 5130. 0/29. 5/28. 9/28. 4/28. 0°27. 5127. 026. 6 26. 2125. 8]25. 4 
16.6 grams [36. 9 36. ie 3/34. 6/33. 9133. 2/32. 5/31. 9/31. 3130. 7130. 229. 6/29. 1/28. 6/28. Le 7|27. 2/26. 8126. ie 25.5 

16.7 grams }37. 1/36. 3/35. 5/34. 8134. 1133. 4/32. 7/32. 1/31. 5/30. 9]30. 4/29, 8129. 3/28. 8/28. 3127. 8/27. 4/26. 9/26. 5/26. 1125. 7 
16.8 grams [37. 3/36. 5/35. 7/35. 0/34. 3133. 6/32. 9/32. 3/31. 7/31. 1130. 5 30. 0/29. 529. 0128. 5)28. 0127. 5 27. 1/26. 7126. 2925. 8 

16.9 grams [37. 5/36. 7/35. 9135. 2/34. 533. 8133. 1/32. 5/31. 9/31. 3630. 7/30. 2/29. 6129. 1/28. 628. 2/27. ror, 2/26. 8126. 4426. 0 
17.0 grams [37. 8)36. 9/36. 2/35. 4/34. 7[34. 0/33. 3132. 7/32. 1/31. 5/30. 9/30. 3/29. 8.29. 3/28. 8128. 3.27. 9/27. 427. 0/26. 6426. 1 

17.1 grams }38. 0/37. 2/36. 4/35. 634. 9134. 2/33. 5/32. 9/32. 3/31. 7)31. 1/30. 5/30. 0/29. 5/29. 0128. 5 28. 0/27. 627. 1/26. 7)26. 3 
17.2 grams 38. 2/37. 4/36. 6|35. 8/35. 1434. 4/33. le 1/32. 4/31. 8131. 3130. 7/30. 2/29. 629. 1128. 7/28. 2/27. 7/27. 3/26. 9126. 5 

17.3 grams [38. 4/37. 6/36. 8136. 0/35. 3134. 6/33. 9133. 3/32. 6/32. 0431. 4/30. 9130. 3/29. 8:29. 3128. 8128. 4/27. 9127. abe 0126.6 
17.4 grams }38. 7/37. 8/37. 0/36. 2/35. 5434. 8/34. 1/33. 5/32. 8/32. 2131. 6/31. 130. 5/30. 0/29. 5)29. 0/28. 5/28. 1/27. 6127. 2126. 8 

17.5 grams [38. 9/38. 0/37. 2/36. 4/35. 7135. 0/34. 3/33. 6/33. 0/32. 431. 8/31. 2/80. 7/30. 2/29. 7129. 2/28. 7/28. 2/27. 8127. 3126.9 
17.6 grams 39. 1/38. 3/37. 4/36. 7/35. 9135. 2/34. 5/33. 8/33. 2/32. 6132. 0/31. 4|30. 9/30. 3/29. 8129. 3.28. ee 4/27. 9127. 5127.1 

17.7 grams {39. 3/38. 5/37. 6/36. 9/36. 1135. 4/34. 7/34. 0/33. 432. 8132. 2/31. 6/31. 0.30. 5/30. 0129. 5/29. 0/28. 5/28. 1127. 6427. 2 
17.8 grams }39. 5|38. 7/37. 9/37. 1136. 3135. 6/34. 9/34. 2133. 6 33. Hil 4|31. 8/31. 2/30. 7/30. 2129. 7/29. 2128. 7/28. 2127. 9127. 4. 

17.9 grams {39. 8/38. 9/38. 1/37. 3/36. 5135. 8135. 1/34. 4/33. 8/33. 1'32. 5/32. 0/31. 4/30. 9/30. 3129. 8.29. slo 9/28. 4/28. 0127. 5 
18.0 grams |40. 0/39. 1/38. 3/37. 5/36. 7136. 0135. 3/34. le 0/33. ie 7/32. 1/31. 6/31. 0/30. 5{30. 0/29. le 0/28. 6/28. 1)27. 7 

18.1 grams #40. 2/39. 3/38. 5/37. 7/36. 9136. 2/35. 5/34. 8134. 1/33. 5 32. 9/32. 3/31. 7/31. 2/30. 7130. 2 29. 7/29. 2/28. 7/28. 3427. 8 
18.2 grams [40. 4/39. 6/38. 7/37. 9/37. 1136. 4/35. 7/35. we 3/33. ie 1/32. 5/31. 9/31. 4/30. 8130. es ie dn 9/28. 4128. 0 

18.3 grams [40. 7/39. 8:38. 9/38. an 3136. 6/35. 9135. 2'34. 5/33. 9,33. 3/32. 7/32. 1/31. 5/31. 0130. 5 30. 0129. 5/29. 0/28. 6f28. 1 
18.4 grams [40. 9/40. 0/39. 1/38. 3137. 5136. 8/36. 1/35. ape 7/34. 1133. 4/32. 8/32. 3/31. 7/31. 2130. 7/30. 2/29. 7/29. 2/28. 7428.3 

18.5 grams [41. 1/40. 2/39. 4/38. 5/37. 7137. 0/36. 3/35. 6 34. 9/34. 2133. 6/33. 0/32. 431.9 31. 3130. 830. 3/29. 8129. le 9128. 5 
18.6 grams 41. 3/40. 4 39. 6/38. 7/37. 9137. 2136. ate pe 1/34. 4433. ie 2)32. 6/32. 1/31. 531. 0/30. 5/30. 0129. 5/29. 1128. 6 

18.7 grams 41. 5/40. 6 39. 8/38. 9 38. 2/37. 4/36. 7/36. 0 35. 3/34. 6134. 0133. 4:32. 8 32. 2.31. 7131. 2/30. 630. 229. 7/29. 2128. 8 
18.8 grams [41. ae 40. 0/39. al ct 6/36. 9136. 1B 5/34. 8134. i 633. 0/32. 4.31. 9.31.3 30. 8130. 3,29. ie 28.9 

18.9 grams |42. 0 41. 140. 2/39. 4 38. 637. 8137. 0136. 3 35. 7/35. 0134. 4/33. 7/33. 1/32. 6 32. 0131. 5/31. 0/30. 5 30. 0129. 5129. 1 
19.0 grams [42. 2/41. ie 4\39. ‘ie ee 0/37. 2/36. qe 8/35. 2134. i 9|33. 3/32. 7/32. 2531. lee ie ft 1/29. le 2 

19.1 grams }42. 4 41.5 40. 6/39. 8 39. 0.38. 2/37. 4/36. 7.36. 0/35. 4434. 7'34. 1/33. 5/32. 9 32. 4°31. 831. 3/30. 8 30. 329. 8139. 4 
19.2 scams 142. 7 41. 7/40. 8/40. sibs 2.38. 4137. 6/36. a 2/35. 5/34. 9 34. 3133. 7/33. 1/32. 5432. a vik ee 5|30. 0129. 5 

19.3 grams [42.9 /41. 9/41. 1/40. 2 39. 4°38. 6/37. 8137. 136. 4135. 7135. 1134. 5/33. 8.33. 3.32. i 2/31. 631. 1/30. ale 1129.7 
19.4 grams [43. ie 241.340. le i 8/38. 0/37. 3,36. re 9135. 3/34. 6:34. 0.33. 2 9)32. ane 8 ae ve 3)29.8 

19.5 grams [43. 3 42. 4/41. 5/40. 6 39. 8°39, 0/38. 2/37. 5 36. 8/36. 1135. 4/34. 834. 2/33. 6 33. 0°92. 5/32. 0/31. 4'30. 9/30. 5130. 0 
19.6 grams [43. 5 42. dies 7/40. ike ie 2|38. 4/37. 737. ie 3135. 6/35. ue 4/33. le 7" le 1/31. ce 1/30. 6/30. 1 

19.7 grams [43. 8 42. 841.9 41. 0 40. 2:39. 4/38. 6/37. 9 37.2 36. 5135. 8135. 2 34.6 34. 0.33. 4132. 8132. 3:31. 8.31. 3/30. $30.3 
19.8 grams [44. 0,43. 0,42. 1/41. ae His 6/38. 8138. 1.37: ee 7136. 0/35. ae 7/34. a 5,33. 0,32. 4/31. 9 31. 4/30. 9130.5 

19.9 grams [44. 2/43. 3/42. 3/41. 4 40. 6 39. 8/39. 038.3 37. 5 36. 8136.2 35.5 34.9 34.3 33. so 6 abe 6/31. 1130.6 
20.0 grams 144, 4/43. 5/42. 5/41. 7/40. 8140. 0139. 2/38. 5 37. 737. 0136. 4.35. 7135. 134. 5.33. 9633. 3/32. 8132. 2131. 7/31, 2130.8 
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TaBLE II.—Equivalent percentage of a sample of corn, etc., when the weights of the sample 
analyzed and of the mechanical separation are given. 

Weight of sample analyzed (grams). 
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given—Continued. 

CONVERSION OF WEIGHTS INTO PERCENTAGES. 

TasLE IT.—EHquivalent percentage of a sample of corn, etc., when the weights of the sample 
analyzed and of the mechanical separation are 

a ee ee ae 

Weight of sample analyzed (grams). 
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TaBLeE IT.—Equivalent percentage of a sample of corn, etc., when the weights of the sample 
analyzed and of the mechanical separation are given—Continued. 

Weight of sample analyzed (grams). 
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17 CONVERSION OF WEIGHTS INTO PERCENTAGES. 

TaBLE II.—Equivalent percentage of a sample of corn, etc., when the weights of the sample 
analyzed and of the mechanical separation are given—Continued. 
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TABLE 11.—Equivalent percentage of a sample of corn, etc., when the weights of the sample 
analyzed and of the mechanical separation are given—Continued. 
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TABLE IT.—Equivalent percenigge of a sample of corn, etc., when the weights of the sample 
analyzed and of the mechanical separation are given—Continued. 
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OTHER PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 
AGRICULTURE RELATING TO GRAIN MARKETING. 

AVAILABLE FOR FREE DISTRIBUTION. 

Official Grain Standards of the United States for Shelled Corn. (Markets, 8. R. A.11.) 
Notice of Hearings, etc., United States Grain Standards Act. (Markets S. R. A. 12.) 
Opinions, etc., United States Grain Standards Act. (Markets S. R. A. 13.) 

United States Grain Standards Act, Supervision Districts. (Markets S. R. A. 14.) 
Service and Regulatory Announcements, December 6, 1916. United States Grain 

Standards Act. (Markets, S. R. A. 15.) 

Service and Regulatory Announcements, December 21, 1916. United States Grain 
Standards Act. (Markets, 8. R. A. 17.) 

Service and Regulatory Announcements, January 27, 1917. United States Grain 
Standards Act. (Markets, S. R. A. 18.) 

Service and Regulatory Announcements, February 6, 1917. United States Grain 

Standards Act. (Markets, S. R. A. 19.) 

Official Grain Standards of the United States for Wheat. (Markets, S. R. A. 22.) 
Rules and Regulations under the United States Grain Standards Act. (Secretary’s 

Circular 70.) 

A Moisture Tester for Grain and Other Substances and How to Use It. (Bureau of 
Plant Industry Circular 72, revised.) 

A System of Accounts for Primary Grain Elevators. (Department Bulletin 362.) 
Patronage Dividends in Cooperative Grain Companies. (Department Bulletin 371.) 
Dust Explosions and Firesin Grain Separators in the Pacific Northwest. (Department 

Bulletin 379.) 
Improved Apparatus for Determining the Test Weight of Grain, with a Standard 
Method of Making the Test. (Department Bulletin 472.) 

Table for Converting Weights of Mechanical Separations into Percentages of the 
Sample Analyzed. (Department Bulletin 516.) 

A Comparison of Several Classes of American Wheats and a Consideration of Some 
Factors Influencing Quality. (Department Bulletin 557.) 

FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, GOVERNMENT PRINTING 

OFFICE, WASHINGTON, D. C. 

An Electrical Resistance Method for the Rapid Determination of the Moisture Content . 
of Grain. (Bureau of Plant Industry Circular 20.) Price, 5 cents. 

The Separation of Seed Barley by the Specific Gravity Method. (Bureau of Plant 
Industry Circular 62.) Price, 5 cents. 

A Method for the Determination of the Specific Gravity of Wheat and Other Cereals. 
(Bureau of Plant Industry Circular 99.) Price, 5 cents. 

Grades for Commercial Corn. (Department Bulletin 168.) Price, 5 cents. 
A Device for Sampling Grain, Seeds, and Other Material. (Department Bulletin 

287.) Price, 5 cents. 

22 



ish Yy if Wn 

i af Vs i 



e
e
 

on 
» 

"v 
r 

a
g
 har i

r
 t
a
 

20th im 4 
rr 

O
N
 

N
S
 

why 
” 
e
e
 

al 

r
h
 

c
a
m
a
r
a
 
a
y
n
 

be 
rows 

_ 
y 

a
 

‘
f
u
 

ae 
yt 

Mdm 
ow 

°
 

" A 

r
e
 

he 

ron 
peng 

eae 


