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INTRODUCTION. 

In 8p~~king of Missourians, Joseph E. Wing has 
~ . ~ ~ 

said, "They are lovers of broad, fat aores and of animals, 

go~d animals - fat Herefords and Shorthorns, good horses, hogs 

and sheep." And while this is plainly evident at the 

present time it has not always been eo. 

Only a few generations ago the farm operations of 
~ the Missouri farmerl wa~ not oarried on on "broad fat acres" 

but for th~ most part were confined to a small clearing upon 

which the work was done by the farmer and hie family. The 

tillable area·. being small,the farmer's time was not all oc­

cupied with farm operations and most all of his labor was 

direotly produotive. Food was consumed either upon the farms 

where it was produoed or in the nearby villages. They pro-

duoed the fiber from whioh ~hey made their own olothing. Farm 

buildings usually small and inexpensive were built from ma­

terials at hand. In general labor was applied direotly to 
-

the objeot in view. If any farmer Beeded extra help for any 

partioular farm operation he "swopped work" with his neigh­

bors or hired young men or bOY·s from neighboring farms. Tools 

and maoh~nery were simple and inexpensive" and little or 

nothing Wa"8 paid for superintendenoe. Transportation oharges 

were of little 'or no importance and there were no middlemen 

and few profits. 
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Our modern methods of production in Missouri on "broad 

fat acres· are vastly different. Many of the produots of the 

farm go to the manufacturer before they come baok to the farm 

for oonsumption. During the prooess they must pay many profits 

besides rent, lDt.rest and transportation oharges. As civili­

zation advanoes it seems that our modern methods have a tendency 

to beoome more and more complex and indirect. 

This has been termed the age of specialists. Trades 

have devel9ped and segregated themselves until the work once 

done on the farm by the farmer is now performed by many men in 

widely. separated seotions of the world. Within the memory of 

men still It*1ng farmers made their own cradles with which 

they were obliged to save their wheat and oats~ and we have 

all thought about how muoh more wheat one oan out with a modern 

self binder than with the old fashioned oradle. But we are 

inolined to lo~se sight of the machine makers, the money lender" 

the bankers, the miners, the railroad men, the vast army of office 

helP~gents and dealers who take part in this same wheat outting 

prooess. True the farmer can do muoh with the machine after 

the maohinist has finally set it u~ on his farm but it is an 

indireot prooess to get to this point. A~d eaoh partioipant , 

in eaoh process expeots, and usually reoeives, his labor wage 

or profit before the maohine is ever put into operation; eaoh 

of which must be paid by the farmer who generally expeots to 

make it out of hie wheat orop. This indirect process is not 

. limited to the wheat crop and binder but the same i8 true of 
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a large percent of the operations that are o~rried on on our 

farms today. 

Competition and business interests in the oommeroial 

end of all these operations have developed a high produotive 

eff1C1enoy{ but"atat1at1cs ahow that the average farm laborer 

produces from two to three times lees than the average manufao­

turing laborer.' If our deoreased produotion per farm worker 

is due to impaired effioiency and unproduotive farm labo~ it 

1s time that the farmer on "broad fat acres" should see to it 

that his idlers go to work and his unproduotive workers do 

more to earn their money. If our pitiably small produotion per 

farm laborer is due to the ineffioienoy and low standards of 
N ~ 

the teams used, it is up ~o the farmer who would make a profit 

on "broad fat aores" to use better and more effioient team~in 

~oing his workj for whether the farmer labors efficiently or 

not he must pay the profits. 

Commeroial enterprises have employed oooperation to 

reduoe the cost of produotion and uphold prices but th~~ 

farmer has plodded along, content to do what he oould to 

~eet oonditions by increasing his yields per aore and broadening 

his aores. But when he broadens his "aoreage to any marked 

degree it usually beoomes necessary to employ more help and the 

employment of much help neoessitates closer supervision and, 

even then, much of the help that is available is not altogether 

satisfaotory. 

* J.W.Bennett Arena 37 p.5I? May, 'a? 
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In the management of -muoh help on large farms, and 

more espeoially on farms owned by men who themselves do not 

have extensive knowledge of farm work, standards of farm labor 

would be useful. Many men who are operating farms in Missouri 

today have very indefinite ideas as to what an average farm 

hand should do for an average days work. Many farmers know 

about what their laborers do but they do not know whether their 

laborers do as much as the average farm worker or not, beoause 

there is no available standard by whioh to oompare results. 

Of course, oonditions under whioh farm operations 

muet be done vary with different years and in different local­

ities but i~ must be remembered that the farmer must meet these 

conditions as they come whether he is able to or not. It is 

reoognized at the outset that no set of rules or ' standards oan 

be strictly adhered to in the management of a 'farm, but very 

se!vioable standards may be obtained which would be useful under 

all oonditions. They would enable the farmer to know in advanoe 

what provisions to make as to work st'oak, labor, machinery, etc., 

and thu8 save muoh valuable time at seasons when the 108S of a 

few days might result in serious oonsequenoes. The absenoe of 

standards whereby farmers may oarefully plan their work results 

in many farmers undertaking more than they oan do, while others 

undertake far less than they should do. Standards of farm work 

would be of special value at the beginning of a new undertaking. 

Any farmer who ohanges from one ty,pe of farming to another under 

the ordinary methode of management which prevail requires two 
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or three years to learn, even approximately, the demands of the 

new type as to labor and machinery necessary at the different 

seasons of the year for different crops. He will thus fre-

quent1y find himself short of labor when most needed and at other 

times his available labor unoccupied. If the farmer who must 

change his type of farming could have before him adequate stand­

ards of farm labor he could be reasonably sure of how much 

labor would be required for any given operation and about when 

his men wo~ld be through with that operation and be ready for 

s"omething else. 

The data presented in the following pages is an attempt 

to establish standards of farm labor from observations of 

practices. It was collected from personal observations 

writer and Mr. L. E. DeVinna of Versailles, Missouri, 

under the supervision of the U. S. Department of Agriculture, 

during April, May and June of 1911 on farms in Saline County, 

Missouri. The farms in this county are praotioally level and 

I free from stumps and stones. The formulas and the explanations 

J of the same which are hereafter used are praotioally those fur­

nished by the office of Farm Management in the letter of in­

struction to field men. 
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MAN EFFICIENCY. 

A very important factor of efficiency is the amount 

of time the implement is kept in motion during the working day; 

which has been considered largely dependent upon the workman 

himself. Whether the percent of the day or hour that the im-

plement is actually kept moving depends more largely upon the 

workman than the team he is using will be mentioned later in 

the light of actual figures; but it is an important factor 

and I will here attempt to show the data necessary to estab­

lish, what has been t9rmed, the measure of efficiency of the 

workman, 

Let W equal Width of Machine in feet. 

n V " 

n H " 
n F 

Velocity of machine in miles per hour 

when actually in motion. 

Hours per working day. 

Fraction of the day or hour during which 

machine is actually kept in motion. 

Since V 1s express in miles per hour, to reduce it to 

feet per hour, we must multiply it by 5280 (the number of feet 

in a mile). If now we multiply the width of the machine (W) 

by the velocity in feet per hour (V X 5280) we have the number 

of feet covered by the machine in one hour. If we divide this 

by 43560, the number of square feet per acre, we get the aores 

or fraction thereof that the machine would cover in one hour 

if it did not stop, W(VX5280) 
43560 
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If now we multiply this product by the number of hours (H) 

in ttie· working day we will have the area that the machine would 

oover in one whole day if it did not stop. Then if we mul-

tiply this product ·by the fraction of the day (F) during which 

the machine is actually in motion, we will obtain the actual 

area (Ad) covered by the machine in one day. Our complete 

formula then becomes:--

Daily area equals Ad, equals w{V X 5280)X H X F , . 
43560 J 

.hicn reduces to Ad equals .121 WVHF, 

or approximately Ad equals WVHF 
8 . 

Then to get the value of F. we haveby transposing, 

8 Ad r equals WVH' The value of F will wary with the 
different types of farm machinery as anyone would not be 

expected to keep a check row corn planter going as much of the 

time as he would a drag harrow. In determining the value of 

F. from this formula, W may be easily determined by mea~urment 

of the machine. V. can be determined by observing how long it 

takes to go a given distance. H. is the number of hours in 

the working day and may be easily ascertained in any given 

case. Ad. is the total area actually covered in a day and 

may be easily :'determined by measurment. When we have these 

factors the value of F. can be readily aalculated. When the 

value of F. has been determined for a given implement we can 

compare the efficiency of tpat implement with that of any 
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other field implement for which a similar value has been ob­

tained. 

To illustrate the working of the formula and the use 

of F. let us compare the efficie.ncy of two men" one of whom is 

operatin& a gang plow a~the other a cheokrow corn planter. 

-In ' the oaae of the gang plow we will have: W equala 2 ft.; 

and from table No. XII we find V equala 2.56; H equals 10 

hours per ' day; 

F equals ~d 

and Ad equals 4.71 ao'res. Thus we have 

1 8 X 4~.,71 1 74 
eQua s 2~2.56XIO equa s • . • 

tt .,. . ' ... 

Which means that the gang plow is aotually kept moving 74 percent 

of the time. In the oase 04 the corn planter we find (Table 

No. XII) W. equals 7 ft.; V. equals 2·.49 miles per hour; H. 

equals 10 hours per day; and Ad. equals 14.37 aores per day. 

Hence we have F equala 8 X 14.37 e,.,.dil18 .66. 
7X2.49X 10 ~~ 

Thus in the two cases compared we'may say that the 

average man who operates a gang plow keeps it moving 74 percent 

of the time while the· average man who operates a Cbrlleokrow 
, 

oorn planter keeps it in motion only 66 percent of the time. 

DAILY DUTY OF FIELD MACHINERY. 

By the duty of field machinery 1s here meant the 

amount of work a machine may be expeoted to do or the area it 

will oover in one day. 

The original formula on paie • may be written as 

follows: 

. Ad equals WH ~~g~8 F». Sinoe F. is the fraotion 
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of time the maohine is kept in motion, it may be the fraotion 

either of an hour or of the whole day. Considering the 

quantity in parenthesis in the above formula: We find the 

numerator is the hourly velooity of the maohine expressed in 

f~~~,multiplied by the fraotion of the hour during which the 

maohine is aot.ually in motion. The whole numerator, therefore, 

,ive~ the aotual 'distanoe'- the maohine moves in an hour" on the 

average. If we oonsider one foot in width of the maohine, 

this numerato~ would then represent the area in square feet 
- of 

actually oovered by one foot in width/the maohine in one hour. 

Then if we divide this numerator by 43560, the number of square 

feet in an ae~e, we will get, from the quantity in parenthesis, 

the fraotion of an aore aotually oovered by one foot in width 

of the ma_hine in one hour, under average oonditions. Now if 

we substitute E ~the initial letter of the word effioienoy) for 
.' 

the parenthesis, ou~ formula will be Ad equal, WEE for the 

daily effioienoy of the maohine. W. is the width o.! the maohine 

expressed in feet, Ad. is the area aotually oovered by the 

maohine in a day. H. is the numher of hours per working day 

and E. is the fraotion of an acre actually oovered by one f ·oO-t· 
.I : ' 

in width of the machine in one hour, on the average. Ad., W. 

and H. are easily determined and when we have these faotors we 

oan readily oalcula~e the value of E whioh we w111 oall the 

h~u~-foot effioienoy of the maohine. When 'we have the value 

of E for any given maohine we oan oompare the efficienoy of 

that machine with that of any other maohine for whioh a similar 

value has been de~ermined, regardless of the type of implement 

or the width of the maohine8. 
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RECAPITULATIO}! • 

For convenience of reference ,the various formulae and 

symbols used im this paper are here brought together. ' 

'w. equals 
v. " H. n 

F. n 

Ad. n 

D. n 

P. n 

c. n 

T. n 

As .- n 
E.' 

": n 

Man efficienCy: 

width of,'1'machine, in feet '. 
velocity of machine in miles per hour. 
hours per working day. ' 
traotion of the day (or hour) the machine is 
act~ally kept in motion. 
acres ~ day or area covered in one day. 
dayS in period du,ring whioh work must be done. 
~roportio~ of those days, actually available 

or work, on the average. . ' 
proportion of time devoted to a given operation, 
as opposed to other concurrent operations. 
times the land is gone over. 
acres ~ season - area covered in period D. 
hour-foot efficiency of machine - the fraction 
of an aore in area oovered in one hour for eaoh 
foot in width ·9f the machine. 

8 Ad 
F equals WvH 

" 

Ad ' " W.H E acres 'Daily duty of machinery: 
~ ----=-.~-~ 

EWHDPC ' ac reSt. , 
T \ 

VX5280XF acres \. 
43560 ) 

Seasonal duty of machinery: As II 

Hour-foot efficiency of machine:E " 
i 

The follow~ng tables I to XI inc.lueive, are simply records 

ot p~rsonal observations and include all observations, as far 

as is known, that have been recorded on farm operations in 

, M~ssouri. , It~ust alw,¥8 be borne in mind that the number 

'~f observations here recorded is not suffioiently large to 

eay that the oonclusions drawn from them are absolutely cor­

,rect and conolusive. ' And while they are not offered here 

to show the , extent of any tend~ncy they, oertainly may be 

taken 'as showing the direotion of that tendenoy. 
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TABLE HO. I. 

DISOING. 

No. Depth Horses Width Length 
Men H. Worked No. 'It • Worked of row v. Ad. F. E. 

1 10 ~ 4.0 in 4 ,1300 7.0 ft. 80. rd. 2.72 17.1 .73 .240 
1 10. ' a.o " 4 1100 7.0 ft 43. ft 2.5 13.0 .59 .179 
3 11. 3.0 " 1a 1100 3.5 n 40. " 2.0 8.8 .91 .22 
1 10. 3.0 ft 4· 1100 7.0 ft 80. " 2.5 18.3 .83 .252 
1 10. 3.0 " 4· 1200 3.0 " 80. " 3.0 7.63 .68 .246 
1 10. 4.0 " 4 1000 6.0 n 80. " 2.0 12.00 .60 .182 
1 8.5 4.0 " 4· 1100 7.9 " 80. " 2.5 17.6 .95 .287 
1 10. 3.0 ft 4· 1075 3.5 II 82. " 2.5 10.0 .91 .276 
1 10. 3.0 " 4 1000 8.0 " 69. n 2.5 17.0 .63 .191 
1 10. 3.0 " 4 1050' 7.0 " 42. " 3.0 18.4 .70 .252 
1 11. 3.0 " 4 1100 7.5 n SD. , , ft 2.5 21.6 .84 .a5S 
1 10. 3.0 " 4 1200 3.5 " 42.4 " 3.0 10.65 .81 .294 
1 10. 3.0 " 4 1200 3.5 ft 42. " 2.5 8.0 .73 .220 
1 10. 2.0 If 4 1100 7.0 " 66. " 2.5 12.0 .55 .166 
1 10. 2.0 " 4 1300 7. Q' " 50. " 2.7 15.6 .66 .216 
1 10. 2.0 " 4 1000 7.0 n 70. " 2,.6 17.0 .90 .283 
1 11. 3.0 " 4 1100 3.5 " 80. n 2.5 6.7 .56 .170 
1 10. 3.0 ft 4 1000 8.0 " 70. " 2.0 15.2 .76 .223 
1 10. 3.0 " 4· 1050 8.0 n 80. " 2.5 13.3 .53 .160 a 10. 3.0 " 8· 1100 3.5 " 80. " 3.5 9.38 .86 .260 
2 11. 3.0 ft 8' 1200 3.5 " 160. " 3.0 11.6 .85 .308 
1 9. 3.0 " 4· 1100 7. " 85. ft 2. 8.18 .5a ~ .186 
1 10. 3.0 n 4 1000 6.5 " 80. " 2.0 15. .92 .233 . 

• Mules. 
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G 

G 
G 
G 
G 
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S 
S 
G 
G 

G 
S 
G 
S 
S 
S 

S 
G 

S 

B 

G 
G 
G 
G 

I 

No. 
Men 
a 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
1 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
3 
2 
1. 
1 
1 
1 
1 
1 
1 
2 
1 
1 
2 
1 

H. 
10. 
10. 
10. 
10. 
11. 
10. 
10. 
11. 
11. 
10. 
10. 
10. 
9. 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
11. 
10. 
10. 
10. 
10. 
11. 
10. 
10. 
11. 
11. 
10. 
10. 
10. 
10. ' 
10. 
10. 
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TABLE NO. II. 

BREAKING FOR CORN. 

Depth Horses idth , L en~th 
Worked No. Wt. Worked of Row V. Ad. F. 
6 . in. 8* 1150. 2. ft. 80. rds. 3.00 4.38 .585 
6. n 4 1300. 2 • n 80. " 2 .5 • 4.38 .702 
6. n 3* 1300. 1 .33 n 74. ft 

3.4 • 3.56 .630 
5 . n 4 1300. 2 . ft 140.5 " 3.0 6.62 .890 
6 . " 4* 1150. 2 . " 72. " 3.0 5.96 .72 
5. n 4* 1200. 2 . " 80. " 3.0 5.75 .77 
5. " 4 1:200. 2. " 88.5 n 2.7 6.00 .89 
6. " 4 1100. 2. n 126. • 2.14.& 5.07 .86 
8. " 3 1000. 1.lS n 80. " 2.5 3.3 .83 
6. n 3 1050. 1.1S n 47. " 2.0 2.67 .92 
6. n 3* 1250. 1.33 n 80. n 3.0 3.25 .65 
S. n 8* 1300. 2 . " 70. n 3.0 4.89 .65 
6. n 8* 1150. 2. " 80. n 2.0 2.36 .52 
7. " 6· 1050. 1.33 n 54. ft 2.5 2.6 .&3 
6. " 2 1000. 1.16 " 80. " 2.5 2.00 .58 
8. n 6· 1100. 1.33 n 114. n 2.5 3.11 .80 
6. " 4 1200. 2. " 40. ft 2.0 3.5 .20 
7. " 3 1000. 1.33 " 78. " 2.0 2.5 .75 
7. " 8* 1100. 2. ft 80. n 2.5 4.67 .74 
7. n 3* 1050. 1.33 n 40. ft 2.5 3.25 .78 
6. " 3 1100. 1.33 n 80. • 2.5 3.65 .84 
~ . " 3* 1100. 11:i3 ' n 80. " 2.5 4.0 .96 
8,. " 3* 1100. 1.33 n 80. " 3.0 3.37 .68 
8. n 4* 1150. 1.16 n 80. " 3.0 4.2 .97 
7. " 4· 1250. 2.0 It 52.7 " 3.0 6.6. .80 
6. " 6 1350. 1.33 " 39.5 n 2.0 2.2 .66 
7. " 6 1100. 1.16 n 80. " 2.5 2.33 .64 
6. n 6 1100. 1.lS n 82. n 2.0 1.78 .61 
6. I 3 1100. 1.16 " 80. " 2.5 3.0 .83 
6. " 4* 1150. 2. " 120.5 " 2.0 4.1 .75 
7. " 3* 1200. 1.33 " 55. " 2.5 3.0S .74 
6. " 3 1200. 1.33 n 39. " 2.0 2.0 .60 
6-. n 3* 1150. 1.33 n 69. " 3.0- 3.95 .72 
4. " 3 1100. 1.33 " 80. " 2.5 2.8 .61 
6. " 4 1250. 2. " 67. " 2.51 5.0 .80 
6. " 8* 1200. 2. " a2. " 2.19 5.0 .91 
6. " 4 1100. 1.66 " ao. n 2.5 4.0 .77 
6. " 4· 1200. 2. n 80. " 2.5 5.6 .89 
S. " 6' 1000. 1.33 " 140. " 2.39- 3.0 .76 
6. ' n S . 1000. 1. " 67. n 1.8 1.3 .58 

* Mules 
a Clover Sod (Stalk or stubble, except where noted). 
G Gang Plows 
S Sulky Plows 

E. 
.212 
.2J5 
.260 
.323 
.262 
.27 
.2S 
.184 
.251 
.223 
.236 
.23S 
.126 
.190 
.176 
.242 
.169 
.182 
.242 
.236 
.264 
.290 
.247 
.352 
.291 
.160 
.194 
.148 
.251 
.182 
.244 
.145 
.262 
.185 
.243 
.241 
.294 
.269 
.220 
.126 



13. 

T ABLE NO. I I I. . 

SMOOTHING HARROW. 

I No. Hors es Width Length I 
IMen H. No. Wt. Worked of Row : V. Ad. F. E. 

1 11. 4 * 1100 12 ft. 80. rd.1 2.5 33. .79 .300 
1 10. ' 4* 1200 10 ft. 80. " 2.5 25. .80 .193 
1 10. ·4* 1050 10. " 80. ft 2.5 19.6 .63 .191 
1 10. 4 1150 10 . • 80. " 2.25 16.7 .59 .161 
1 10. a* 950 7.5 " 80. n 2.31 16.8 .83 .232 
1 11.5 3 1150 10 . n 80. " 2.5 23. .64 .194 
1 to. a 1050 8 . " 43.3" 2.31 21.5 .95 .2S5 
1 10. 4* 950 15. " 145. ft 1.82 2 ~ 3 .68 .150 
1 11. 3 1200 10. ft 76.5" 2.21 25.5 .83 .222 
1 11. 2 1200 9. ft 81. " 2.53 2.7.1 .98 .301 
(3 10. 4* 1100 9. " 80." - 1.87 9.43 .45 .102 
1 10. ~ 1200 10.5 " 78. " 1.95 13.5 .53 .125 
1 10. a· 1100 7. " 80. " 2.5 17.6 .80 .242 
a 10. 4· 1150 7.3 ·" 120. ft 2.35 11.9 .55 ,157 
1 10.5 2 1200 7.3 " Sl.8" 2.9 17.~ .62 .a17 
1 10. 4· 1000 6. " 1. " 2.5 18. .85 .256 
1 10. 3 1050 10. " 42.1" 2.5 19. .61 .165 
1 10, 4* 1150 10. " 80. " 2.5 27.1 .86 .;260 
1 10. a- 1150 7. " 80. " 3.0 a5.5 .97 .350 
1 . 10. 4 1000 10. " 80. " 2.5 a5.0 .~O .242 
1 1'() • 4* 1100 10. " 80. " 3.0 aa '.a .59 .214 
1 10. 4 1000 12. " 80. " 2.5 30.3 .80 .214 
1 10. a* 1200 7. ft 36. " 2.5 14.3 .65 .197 
1 10. 4· 1100 8. " 80. " 2.5 11.66 ·.47 .142 
1 10 • . 4- 1000 10. " 80. " 3.0 20.0 .66 .23S 
1 11. 3 1100 10. • 54. " 2.7 14.7 .40 .131 
1 11. 4- 1000 8. " 80. " 2.5 17.8 .64 .193 
1 10 • . 3· 1100 6. " 80. ft 2.73 14.0 .74 .24r4 
1 11. 5 1100 8. ft 120. ft a.5 22.4 .81 .244 
1 10. 4· 1050 10. " 120. " 2.25 15.3 .54 .147 
1 11. 4 1100 10. " 65. " 2.0 23.15 .84 .204 
1 10. 4 1100 . 5.5 n 42. n 2.0 11.4 . .S3 .201 
1 10. 3 1075 11 • . ,.. 120. n 2.0 20.8 .75 .182 
1 ' 10, a· 1050 9. ft 127. " 13.16· 2a.5 .92 : .. 241 
1 11. 2· 1125 10. " 80. " 1.87 14.6 .52 .117 
1 10. 3- 1000 8.75" 78. ft 2.43 2a'.a .83 .24a 
3 10. 9 1050 10.5 -" 78. ft 2.44 12.3 .38 .11a 
1 10. 3 1150 10.5 " 95. " 2.7 17.4 .49 .160 



S 
# 
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No. 
Men 

1 
'1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

' 1 
1 
1 
1 
1 
1 
~ 
1 
1 
1 
1 
1 
1 
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14. 
TABLE NO. I V. 

PLANT ING COR J • 

Depth Team Rows 
Worked No. Wt. Width Length v. 
4. in. 2· 1100 7. ft. 80. Rd. 2 .5 
5. n a· 1150 7.3 n 160. n 2 .5 
4. n a 1050 7. n 160. n 2.0 
6. n 2· 1000 7.3 n 120. ft 2 .0 
6. " a· 1175 7. n 30. n 3.0 
6. n 2 1250 7 • n 80. n 3 .0 
6. " 2 1050 7. n 80. n 3 .0 
6. n 4· 1100 7. n 160. " 3.0 

' 5. n a 1300 7.3 " 58.5 n 2 .19 
15. " 2· 1150 7.3 II 25.4 n 1.59 
15. n a· 1100 7. n 80. " 2.72 
i2 • n 2· ... laoo 7. " 80. n 2.0 
5. n a· 1100 6.6 n 80. n 2.5 
5. " a· 1000 7. n 70. n 2.5 
4. " , 2· 1100 7. n 80. n 2.5 
5. n 2· 1250 7. " 35. " 2.25 
5. n 2· 1250 7. n 120. n 2.25 
2. n 2 1000 7. " 30. " 2.0 
2. n 2 laoo 7.3 " 80. n 2.5 
2. n 2· 1150 7.3 " 40. n 3.0 
2. " 2 1100 7.3 n 40. ft 2.5 
2. n a* laoo 7. n 80. n a.14 
8. " 2 1100 7......- " 80. n 2.5 
2. n 2* 900 7.3 " 61.5 n 2.0 
2. " a 1300 7.3 " 80. • 2.5 
2. n 2· 1200 7. n 80. " 3.0 
3. n 2· 1000 7. ft 80. n 2.0 
5. n 2* 1150 7.3 "" 60. • 2.0 
3. " 2 1000 7. " 80. n 2.0 
2. n 2 1200 7.3 n 76. n 2.5 
3. n 2 1100 7. n 37.5 n 2.0 
3. n 2* 1250 7. n 45. n 3.0 
3. n 2 1000 7. n 80. " 3.0 
3. n 2 1250 ,. n 80. n 3.0 
3. " a· 1200 7. n 80. n 3.0 
4. " 4 1150 7.3 n 95. n 2.7 
2. " 2 1000 7.3 " 80. n 2.0 
3. n 2 1050 7. n 66. n 1.75 
a. " 2· 1400 7. " 80. " 3.0 
2. n 2· 1200 7. n 90. n 1.88 
3. " 2 1000 7. n 53.3 n ' 3.28 
2. n 2* 1200 6.6 " 62. n 2.7 
2. n 2 1100 7. n 43. n 3.0 
2. n 2 1200 7. n 60. n 3.0 
2. n 2 1200 7. n 80. " 2.0 
2. " 2* 1150 6.6 n 160. n 3.3 
2. n 2 1100 7. n 75. n 2.5 
2. • 2* 18GO 7.3 " 104. " 2.5 
2. • 2 1000 7. " 65. n 2.5 
2. a 2 1200 7. n 100. " 2.25 
2. n 2 1100 7. a 80. a 2.5 
2. n 2 1050 7. " 118. n 3.0 
2. n 2· 1100 7. n 70. n 2.5 
2. " 2* 1200 7. n 80. a 3.0 
2. " 2 1100 7. n 95. n 2.0 

*Mu1ea. I Check Row Planter. 

Ad. F . E. 
15.6 .71 .251 
16.0 .70 .211 
17.0 .88 i·21a 
16.0 .90 '.218 
11.9 .41 1. 149 
12.0 .46 .167 
14.8 .56 .203 
22.0 .76 1·a76 
20.3 .92 .244 
8.27 .57 .110 

14.15 .59 . 201 
10.0 .61 .148 
18.0 .77 .234 
16.0 .73 ,.221 
14.05 .75 .212 
12.3 .62 .169 
10.6 .54 .147 
11.5 .60 .145 
17.8 .74 .185 
aO.9 .69 .251 
12.74 .56 .170 
10. '9 .58 .150 
14.0 .64 .194 
15.0 .82 .198 
21.1 .84 .254 
24.2 .83 .302 
12.83 .73 .177 
9.73 .53 .128 

10.34 .54 .131 
17.0 .75 .228 
6.67 .38 .092 

26.0 .99 .360 
11.35 .43 .156 
16.1 .50 .18a 
20.0 .95 .345 
17.4 .70 .229 
12.55 .69 .167 
8.16 .53 .112 

18.2 .69 .250 
15.1 .91 .270 
14.7 .51 .20a 
9.9 .40 .131 

11.8 .45 .164 
15.1 .58 .210 
13.6 .78 .189 
20.2 .71 .283 
14.0 .64 .193 
12.7 .56 .170 
11.7 .53 .160 
12.6 .64 .174 
16.0 

. 
• 73 ~, .221 

18.5 .71 .258 
17.6 .76 .230 
17.6 .61 .a21 

,13.7 .87 .211 



15. 

TABLE NO. V. 

ROLLING CORN. 

No. Horses Width Length 
Men H. No. 'tAv. Wt • Worked of Row V. Ad. F. E. 

1 10 . 2 . 1300. 7. ft SO. Rd. 3 .33 21.6 .73 .295 
1 10. a 1200. S. " so. " 2 .31 19.01 .S2 .230 
1 10. a ,1000. S. n 53.7 " " 2 .52 18.9 .75 .230 
1 11. Z 1100. 8 • n 80. n 3.0 25.0 .75 .272 
1 10. a 1150. 7. n 78. . n 2 .66 13.8 .60 .193 
1 11. Z 1050. 7. n 76. n 2 .19 12.2 .58 .154 
1 10. 2 1100. 8. n 79. " 2.68 15.7 .59 .191 
1 11. 3 11100. 8. n 80. " 2.14 ao.o .88 .228 
1 10. a* ,1200. 8. " S3.2 n 3.12 29.5 .94 .355 
1 10. a* ,1150. 8. " 145. " 2.1 11.8 .51 .110 
1 10. ~# 1500. 7. " 80. " 3.52 29.1 .94 .400 
1 10. 2· 1250. 7. n 79. " 2.96 24.7 .95 .340 
1 10. a ' 1300. 7. " 159. " 2.71 23.0 .97 .318 
1 10. a 1100. 7. " 79. " 1.97 16.S .97 .231 
1 10. a* 1150. 7. " 120. n 3.0S 24.5 .91 .280 
1 10. 4 1200. 7. " SO. " 2.44 14.3 .65 .196 
1 11. 2 1100. 6. " 120. " 2.5 19.9 .96 .290 
1 10. 2 1000. 8. " SO. " 2.64 21.3 .81 .214 
a 10. 4 " 1100. 9. " 80. " 1.87 9.43 .45 .102 

* Mule teams. 

* This was a team of grade percherone. 



J6. 

TABLE NO. VI. 

PLOWING CORN; - FIRST· CULT I VA1.1 I ,ON • 

No. Depth Horses RoWs 
Men H. Worked No. Wt. ~ldth Length V. Ad. F. E. 
-r 11. 3. in. 3 rooo 6.on 80. rd. T.B7 12 .8 .75 .170 
3 10. 5 . " 6 1100· 3.5 " 80. " 2.15 5.6 .59 .157 
3 10. 6 . " 6* 1100 3.6 " 80. n 2.5 6.6 .59 .183 
2 10. 5. " 4* 1000 3.8" " 120. " 2.02 7.5 .85 .213 
a 11. 3. " 4* 1150 3.5 " 138.5 " 1.92 8.9 .97 .231 
1 10. 4. " a* 1100 3.5 It 405. " 1.51 6.2 .94 .170 
1 11. 5. " 2* 1200 3.5 " 104. " 2.43 11.0 .94 .270 
1 10. 5. " 2* 1100 3.6 " 80. " 2.31 10.4 .97 .280 
1 11. 5. " 3* 1200 7.0 " 204. " 2.16 14.4 .69 . .185 
1 10. 5. " 2* 1100 3.6 " 75. " 2.0 8.15 .90 .223 
2 11. 4. " 4· 1000 3.6 " 80. " 1.87 6.75 .73 .170 
2 10. 5. " 4 1aOO 3.6 " 54.7 " 1.55 6.05 .97 .187 
2 10. 5. " 4* 1000 3.6 " 80. n 2.31 7.25 .58 .166 
2 10. 5. n 4 1175 3.5 " 84. " 1.56 5.7 .83 .160 
2 10. 3. " 4* 1100 3.5 " 44.3 " 1.8 7.3 .81 .180 
3 10. 5-. " 6* 1200 3.5 " 71.5 " 1.78 5.75 .72 .160 
1 11. 2. " 2# 1350 ~ 3.5 n 80. n 3.5 8.77 .97 .220 
3 11. 4. " 6* 1100 3.6 " 120. " 3.0 13.5 .91 .338 
1 10. 4. " 2 1100 3.5 " 85. " 2.24 6.45 .66 .183 
2 10. 4. n 4* 1050 3.5 " 160. ft 2.4 10.2 .97 .270 
(3 10. 4. " 4 1100 3.5 • 610. " 1.73 5.22 .69 .148 
3 10. 5. ft 6* 1100 3.5 " 140. " 2.4 4.95 .55 .164 
2 9. 5. " 4 12~ 3.6 " 61.5 " 1.15 4.6 .99 .138 
1 10. 5. " a* 1050 3.5 " 80 .• n 2.0 8.32 .95 .230 
3 11. 5. " 6· 1000 3.5 " 129. " 1.73 6.03 .73 .156 
1 10. 5. n 2 1250 3.6 n 39. n 1.57 5.4 .76 .147 
1 10. 3. ft 2* 1100 3.5 " 80. " 2.3 9.43 .93 .2S6 
1 10. 5. n 2 1150 3.6 " 80. " 2.0 8.94 .99 .246 
2 10. 3. " 4* 1150 3.5 " 80. " 2.5 7.56 .69 .2lL4 
2 10. 4. " 6* 1150 7.0 n 160. " 2.14 14.02 .75 .194 
2 11. 5. " 4* 1050 3.5 " 80. " 1.87 8.75 .97 .220 
1 10. 4. " 2 1050 3.6 " 43.3 • 1.47 6.1 .92 .168 
2 10. 3. " 4 1100 3.5 " 55.5 " 2.31 6.56 .64 .184 
2 10. 4. " 4 1100 3.5 " 80. " 2.5 9.3 .85 .264 
3 10. 4. " 6 1100 3.5 " 120. " 1.8 4.74 .60 .134 
1 10. 4. " 2* 1300 3.5 " 80. " 2.0 8.52 .97 .236 
1 10. 4. " 2 1200 3.5 " 68. " 2.55 7.22 .65 .205 
1 10. 4. " 2 1300 3.6 " 80. " 1.87 7.5 .90 .209 
1 10. 4. " 2* 1800 3.5 " 65. " 2.02 8.6 .97 .244 
2 11. 4. " 4 1100 3.33" 75. " 2.01 5.8 .69 .170 
1 11. 3. " 2 1150 3.5 " 60. " 1.5 6.1 .93 .168 
2 11. 4. • 4 1000 3.5 " 76. " a.03 8.33 .85 .214 a 11. 4. " 4 1050 3.5 n 61. n 1.43 4.96 .72 .128 1 . 11. 4. " 2* 1150 3.3 " 80. " 2.5 8.8 .78 .242 2 10. 4. " 4 1150 3.5 " 99. " 1.69 6.62 .89 .187 1 10. 3. " a 1200 3.5 " 80. " 1.67 6.73 .92 .190 1 10. 5. " 2* 1000 3.5 " 40.6 " 1.9 8.08 .97 .223 2 11. 4. " 4· 1200. 3.6 " 55. " 1.72 7.67 .90 .192 

I' 1 10. 4. " 2* 1000 3.5 " 23. " 2.16 6.25 .66 
•
172 1 2 10. 4. " 4· 1000 3.5 " 80. " 2.0 6.28 .72 .174 

• Mule teams. 
I Grade percherons. 



TABLE NO. VII. 

PLOWING CORN; - SECON D CULT IYATuON • 

No. Depth Horses Rowe 
Men H. Worked No. Av. Wt. Width Length V. Ad. F. E. 

3 11. S.in. 6 1250 :3.5ft. lOO.rd. 2 .03 6.82 .70 .172 
:3 10. 5. " 6* 1200 3.5 " 80. " 2 .5 9.02 .82 . 248 
2 10. 5. " 41= 1400 3.5 " 80. " 2 .14 7.35 .78 .202 
1 11. 4. " a· 1150 3.6 " 86. n 2 .0 7.63 .77 .185 
:3 10. 3. " 6· 1200 3.5 " 103. " 1 .92 6.6 .77 .178 
1 10. 4. " 2· 1000 3.$ n 79.5" 1.86 6.23 .74 .166 
1 11. 6. " 2 1000 3.5 n 55.7 " 2 .32 9 .05 .81 . 228 
2 11. 3. " 14 1100 , 3.5 n , 76. ft 2.57 8.43 .68 . 210 
:3 11. 4. " ~ 6 1100 3.5 " i 80. " 2.5 5.75 -.48 .145 
2 8. 4. " i4 1200 3.5 n I 33. ft 1.65 3.58 .62 .124 
1 110 • - 5 ~. " a:/f 1375 3.5 " I 80. " 2.4 9.9 .94 .264 
1 10. 3. ft 3* 1100 7 .~O/ " 120. n 2.0 16.~ .. ~ .93 .225 
1 10. 5. " 2· 1050 3.5 " 75. " 2.81 10.5 .63 .177 
1 10. 4. " 2 1200 3.5 " 80. " 2.5 6.06 .55 .166 
2 10. 4. " 4* 1275. 3.5 " 155. n 1.62 4.75 ,65 .127 
1 10. 4. n a* 1100 3.5 " 80. n 1.87 5.2 .64 .145 
2 10. 4. " 4 1100 3.5 n 49.3" 2.32 5.24 .sa .146 
1 9. 4. " 2 1200 3.6 " 40. " 2.3 6.0 .63 .175 
1 10. 4. " 3* 1100 7.0 " 120. " a.66 11.4 .49 .163 
1 10. 4. " 2· 1000 3.5 " 80. " 3.0 16.0 .96 .350 
3:. 9.5 3.5" 6* 1150 3.6 " 75. " 2.56 6.a5 .57 .177 
a 10. 3. " 4 1300 3.5 " 140. " 2.72 7.9 .66 .217 
1 11. 3. " .2 1200 3.6 " 80. " 2.72 9.98 .74 .244 
1 10. 3.5 " 2 1250 3.6 " 35. " 2.04 8.1 .88 .217 
2 10. 5. " 4 1000 3.6 ft 54. " 2.24 7.75 .77 .208 
3 10. 4.5" 6 1150 3.6 " 80. " 1.25 4.S2 .86 .130 
1 11. 4. " 3* 1250 7.0 " 153. " 2.39 22.4 .97 .281 
1 10. 5. " 3· 1200 71!J- " 80. " 2.0 16.1 .92 .aaa 
1 10. 4. n 2 1200 3.5 " 57. " 1.53 5.58 • 83 .154 . 
1 10.5 4. " a· 1300 3.5 " 80. " 2.14 8.9 .90 .232 
2 10 • . 4. " 4· 1000 3.5 " 45. " 1.69 5.23 .71 .1-45 
2 10. 4. " 4* 1300 3.5 " 80. n 2.4 4.78 .46 .134 
2 10. 4. " 4 1200 3.5 " 44. ~ 1.67 5.46 .75 .150 
2 11. I. n 4 1100 3.3 " 120. n 1.57 7.0 .98 .186 
1 10.5 4. ft 2 1100 3.5 " 8041 ft 1.66 6.8 .89 .180 
1 10. 3.5" 2* 1150 3.5 n 80. n 1.87 7.a2 .94 .213 
1 11. 3. " 3· 1200 7.0 ft 160. " 2.22 18.8 .87 .234 
1 10. 4. " 2* 950 3.5 ft 80. " 1.67 6.3 .86 .174 
1 11. 4. " 3* 1200 7.0 " 80. " 2.0 17.3 .90 .218 

i Mule teams. 
f Grade percheron teams. 



18. 

T ABLE NO. VI I I • 

PLOWING CORN; - THIRD CULTIVATION. 

No. Depth Horses Rows 
Men H. Worked No. Av.Wt. Width Length v. Ad. F. E 

1 11. 3. In. ~ 3- 1300 7.0 ft 80. rd. 3.0 2 4.3 .84 .312 
1 10. 3.0 " 2- 1000 3.5 " 80. " 2.5 10.06 .97 . 294 
a 10. 5.0 " 4- 1000 3.5 n ' 36. " 1.48 5.17 .18 .143 
1 10. 4.0 " a- 1000 3.5 " 80. " 2.5 8.48 .77 .248 
1 10. 4.0 " 2- 1050 3.5 " 65. ft 2.8 6.5 .53 .184 
1 10. 3.0 " a- 1100. 3.5 " 80. " 2.5 6.68 .60 .188 
a 10. 4.0 " 4- 1100 3.5 " 80. " 13.5 9.2 .65 .199 
1 11. 4.0 " a- 1075 3.5 " 513.8" 2.-45 9.55 .81 .240 
1 11. 3.5 " . a! 1150 3.5 " 80. " 3.0 8.98 .62 .225 
1 11. 5.5 " 3- 11100 7.0 " 80. " 3.0 26.7 .96 .348 
2 10. 3 .. 5 n 4- 1150 3.5 " 80. " a.5 7.43 .67 - .203 
~ 10. 3.0 " 2- 1100 3.6 " 80. " 2.61 9.7 .83 .262 
1 9. 2.S " 2 1200 3.5 " 80. " 2.72 9.78 .91 .300 
3 10. 3.5 " 6· 1100 3.6 n 80. " 2.72 10.0 .84 .276 
1 10.- 3.5 " a 1100 3.6 " 73. " 2.1 7.88 .83 .210 
2 10. 3.0 n 4 1150 3.6 " 58.8" 1.88 6.53 .77 .175 
·1 11. 3.0 " 2 1150 3.5 " 80. " . . 1.88 7.95 .88 .200 --' 
2 10. 4.0 " 4- 1250 3.6 n 50. " 1.87 5.5 .65 .147 
1 10. 3.5 " a 1300 3.6 " 80. " 2.0 6.67 .74 .180 
2 11. 4.0 " 8- 1200 7.0 " 160. " 2.6 16.8 .67 .210 
a 10. 4.0 n 4 1200 3.5 " 60. " 2.5 7.95 .73 .233 
1 10. 4.0 " 2 1200 3.5 " 80. " 2.14 7.43 .80 .207 
1 10. 3.0 " 2· 1250 3.5 .. 88. n 2.54 10.3 .93 .286 
a 11. 4.·0 " 4- 1100 3.5 " 160. " 2.3 10.5 .95 .264 
1 10. 4.0 " 2· 1200 3.5 " 40. n 1.87 7.43 .89 .2013 
3 10. 4.0 " 6· 1200 3.5 " 160. n 2.6 8.3 .73 .233 

·Mu1e teams. 
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TABLE NO. IX. 

PLOWING CORN; - FOURT H CULT IVATJION • 

No. Depth Horses Rowe 
I 

Men H. Worked No. ' Av.Wt, Width Length 1!. Ad. F. I E. 
1 10. 5.0 in a· 1300 3.5 ft. 80. rd. 3.0 1a.8 .96 .350 
a 11. 2 .5 " 4· 1125 3.5 " 60.2 " a .24 10.3 .95 .258 
1 10. 4 .0 " a· 1200 3.6 " 55.5 " 2.36 7.75 .73 .208 
1 11. 5.0 " a· .1025 3.5 " 80. n 1.88 8.75 .97 .220 
2 10. Z .5 " 4· 1050 3.5 " 80. " 3.0 12.2 .93 .338 
1 10. 4.0 n a· 1050 3.5 n 80. n 2.5 8.95 .82 .248 
2 10. 5.0 n 4· 1050 3.5 n 60. n a.25 5.85 .71 .194 
a 11. 4.0 n 4 -1075 3.5 n 42.4 " 1.99 8.26 .86 .207 
a 10. 3.0 n 4 1100 3.6 n 160. " 3.0 11.1 .82 .298 
3 10. 4.5 " 6 1200 3.5 n 70. " 2.18 7.65 .80 .al1 
3 11. 4 •. 0 n 6 1200 3.5 n 41.6 n 2.79 9.35 .70 .23S 
1 10. 3.0 " 3 1150 7.0 n 80. n 2.14 17.2 .92 .238 
2 10. 3.0 " 4· 1200 3.5 " 80. " 3.0 11.5 .87 .316 
1 10. 3.0 n 2 1200 3.5 n 40. ft 1.88 7.27 .88 .200 
2 9. 3.5 " 4 1100 3.5 " 40. " 2.00 7.73 .97 .235 
3 B. 3.5 n S· 1200 3.6 n 80. n 2.00 5.63 .70 .169 
2 10. 3.5 n 4· 1200 3.6 n 160. n · 2.73 9.8' .80 .264 
2 11. 3.5 n 4· 1100 3.6 n 80. " 2.5 9.08 .81 .245 

, 1 11. 3.0 n 2 1200 3.6 n 80. " 2.5 9.47 .94 .1385 
1 11. 4.0 n 2· 1250 3.6 n 50. " 2.34 7.62 .72 I- .204 
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TABLE NO. X. 

LISTING FOR CORN. 

No. Depth Horses Rows 
Men H. Worked No. Av.Wt Width Length v. Ad. F. E. 
T 10. 8. in". , 3· 1100 3.5 ft, 79. rd. a .17 5.75 .53 .159 
1 9. ~O. " 2 1100 3.5 n 95. n 2.0 6.85 .87 .210 
a lia. 5. n 4· 1100 3.5 n 106. n 2.5 7.82 .60 .182 
1 11. 6. " 3· 1050 3.3 " 80. n 2.5 9.65 .85 .258 
1 10. 6. " 3 1000 3.5 " 80. n 3.0 10.00 .76 .275 
a 10. 6. " 6 1100 3.5 n 80. n 2.0 8.0 .92 .223 
1 11. 8. " 3 1200 3.5 n 47. " 1.7 5-' 5 .67 .13S 
1 10.5 8. " 3· 1100 3.5 " SO. n 2.5 10.0 .S6 .2S0 
a 10. 6. ft 6· 1000 3.6 n 80. " 2.5 6.0 .53 .160 
1 10. 5. ft 3· 1100 3.5 " SO. " 2.5 9.0 .82 .248 
2 10. 7. " 6· 1100 315 " 80. " 2.25 8.5 .78 .211 , 
1 10. 6 ; ft 3 1000 3.5 n 55. " 2.5 7.0 .64 . .193 
2 9. 110. " 6 1100 3.5 " 95. " 2.0 6.85 .53 .12S 

• Mule teams. 
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TABLE NO. XI. 

CUTTING WHEAT. 

No. Horses Width Length Ii 
Ken H. No. Av.Wt Worked of Row V. Ad. F. E. 

1 . 10. 4 1250 6. ft. 70. rds. 3.34 12.5 .50 ·.202 
a 10.E 5 1100 7. ft 80. " 3.0 15.4 .56 .203 
1 11. 4 1250 7. • 80. • 3.0 16.6 I' .57 .207 
2 10. 5* 1200 8. n 40. n 2.95 19.0 .64 ,228 
1 10. 4 1200 7. " 119. " 3.01 17.1 .74 .270 
1 11. 4* 1300 7. • 80. • 3.0 21.6 .68 .247 
1 10. 4* 1300 7. " 62. ft 2.95 17.0 .66 .236 
1 im. 4- 1300 8. ft 120. " 2.38 19.3 .81 .193 
1 10. 4* 1250 7. n 80. .' 2.79 22.8 .93 .260 
2 10. 6 1200 8. " 80. • 2.85 22.4 .79 .273 
1 10. 4* 1300 7. ft 80. ' " 2.0 15.56 .89 .216 
1 10. 3 . 1300 7. ft 30.3 " 3.0~ 19.5 .72 .262 
1 11. 4 1200 7. ft 80. • 2.14 10.01 .49 .127 
1 11. 4* 1200 7. ft 160. ft I 3.23 24.5 .79 .300 
1 11. 4 1200 7. ft 102. • 2.72 18.8 .64 .211 
1 10. ~ 1200 8. " 95. • 2.73 16.0 .59 .195 
2 10. 5- 1200 7. • 50.8 • 2.08 12.32 .6a .165 
1 10. 4* 1200 7. " 80. " 2.5 13~ 9 .64 .194 I 1 .. .63 .190 10. 4* 1200 8. " 80. 2.5 15.85 
1 10. 4 1250 6. " 80. • 3.0 18.3 .81 .294 
2 11. 5 1350 7. • 80. " 2.55 20.a .74 .2aa 
1 11. 4* 1300 7. ft 160. • 3.0 23.4 .81 .294 
1 11. 4* 1300 8. " 160. " 3.0 26.9 .81 ., .294 
1 11. 4 1300 7. ft 80. " 2.53 20.6 .84 .247 
1 11. 3 1200 7. • a.14 18.8 .92 .a38 
1 11. 4 1200 7. • 4.0 IS.0 .58 .al1 
2 10. 6t 1100 7. ft 2.56 19.6 .87 .269 
1 11. 4* 1100 7. ft 145. " 1.98 16.95 .89 .a13 
1 10. 4* 1125 7. ft 2.31 16.66 .82 .230 
1 10. 4- 1300 8. n 160. ft 2.43 17.6 .73 .214 
2 11. 6* 1150 8. " 1.99 19.a .88 .112 
1 10. 6f 1200 8. " 80. • 2.5 19.4 .78 .436 2 , 10. 5 1150 7. • 80. • 2.5 20.0 .96 .291 
1 10. 4 1200 7. • 42.7 • 2.66 13.9 .SO .194 
r 10.5 4 1150 7. ft 52. ft 3.0 14.2 .52 .189 
1 10. 4- 1050 8. n 2.5 12.3 .49 .149 

- Mule Teams. 
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TABLE XII. 

SHOWING ALL AVERAGES FROM ALL THE DI FF ERENT TABLES 

OF V. AD, F. AND E. FOR THE DIFFERE~T FAm~ OPERATIONS . 

-Size of No. of Average ~v.Ad.per Av. Av. 
Operation. Maohine teams v. 10 hr.day F. E. 

~ 

_ Single Diaoi'ng 7 it. 9 2.55 15.73 ' .71 .aaa 

Lap " 3.5 ft. 7 2 .11 8.9S .80 .247 

Sulky Plow 16 in. 6 2.42 3.33 .79 .243 · 
r 

Walker " 16 " 14 2.56 2.86 .69 .213 

" " 14 " 6 2.5 2.6'2 • ·79 .230 
-

Sulky " 14 " 4 2.5 2.54 .69 .271J 

Gang " 2-12 in. 2a 2.56 4.71 .74 .246 

Smoothing Harrow 10 !t. 14 2.45 20.13 .66 .198 -

Cheokrow Planter 7 It 43 2.49 14.37 .66 .199 

Drill " 7 " 12 2.52 15.17 .69 ; .. 313 
..> 

I Roller 7.5 It ·19 2.62 19.33 .78 .244 

1st Cultivation -
Qf Cofn :3.5 It 47 2.0~ 7.15 .S2 .200 

2nd Cultivation 
of Corn -3.5 It 56 2.12 6.72 .76 .192 

3rd Cultivation 
of Corn :3.5 " a3 2.34 8.07 .78 .aa1 

4th Cultivation -
of Corn 3.5 " 19 a .43 8.78 .84 .241 

: Listing for Corn 3.5 " 18 2.32 7.63 .72 .203 

Grain Binder 7 " 29 2.40 16.98 .73 :.325 

" " 8 " 13 2.58 18.67 .71 .2181 
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DAILY DUTY OF FARM MACHINERY. Table la shows just what a 

man may be expected to do ina day ; when working with any of 

the implements covered by these observations. Suppose you 

wish to know how many acres a man can single disc in a day 

with a 7 ft. disc; this table shows that while discing the 

average team walks 2.55 miles per hour and keeps going 71 

percent of the time and covers 15.73 acres in 10 hours. 

Suppose your disc is only 6 ft. wide and that you .work 

11 hours per ftay instead of 10 hours, how much can you do. 

The last oolumn (E) shows thefraotion of an acre that one 

foot in width of your disc will cover in one hour if your 

team goes ·a.55 miles per hour and keeps going 71 percent of 

the time. E (the hour-foot efficiency) in this case is .222, 

then if your disc is 6 ft. wide in one hour you will do 

.zaa X 6, or 1.332 acres) in 11 hours you will do 11 X 1.332 

acres or 14.65 acres. 

Suppose you must break 80 acres for corn, with a 16 in. 

sulky plow, how long will it take if you have a team of aver-

age ability. The above table shows that the average · team 

(3 horses) to a 16 in. sulky plow plows 3.33 acres in 10 

houre or .333 of an acre in one ~ourJ then to plow 80 acres it 
·SO 

would take .333 or 240.2 hours. Then if you work 9 hours 

per day 26.7 days; if you work 10 hours per day it will 

take apprOXimately 24 days; or if you can work 11 hours per 

day it will take 21.83 or approximately 22 days. 
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To find the area your implement should cover in a day 

take the figure in the ~ast column (E) of the table which 

cor-responds to your implement, multdp1y the figure by the 

width of the implement for which you wish to find the area, 

which will give you the area your implement will cover in one 

hour, then if you multiply by the number of hours per working 

day you will get the area per day the implement will cover if 

you work an average team. To make this last example more 

clear, say you have an 8 ft. smoothing harrow what area per 

day may you be expected to cover if you work an average 

team. Fr~ the above table we find the average E for 

smoothing harrows is .198 (the area one foot in width covers 

in one \tour'). Then ,if your harrow is 8 ft. wide, your t earn 

walks 2.45 miles per hour and keeps going 66 percent of the 

time as the average team does, you will harrow 8 X .198, or 

1.584 acres in one hour, or 15.84 acres per 10 hour day. 
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./ 

........ 

BREAKI~TG 6.6 ACRES PER DAY 7 ~. INCHES DEEP AT A COST 

OF .53¢ PER ACRE. 
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TABLE NO. XI II. 

SHOWING THE RELATIVE EFFICIENCY OF MULES AND HORSES 

WHILE PERFORMING ELEVEN OF THE ORDINARY FARM OPERATIONS. 

- .- - - - - -

No. Teams Av. Wt. Av. V. Av. F. Av. E. 
Operation Mule IHorae Mule Horse Mule Horae Mule Horse Mu1elHorae 

Discing 10 17 1115 1103 2.69 2.46 .77 .73 .239 .221 
I. 

Breaking 30 23 1157 1134 2.69 2.32 .74 • 'Z 4 .243 .211 

Harrowing 23 19 1077 1110 2.44 2.38 .70 .69 .209 .196 

Planting ~ 

Corn 29 26 1147 1113 2.51 2.48 .68 .63 .214 .192 

Ro11inE 4 16 1187 1128 2.81 2.49 .83 .76 .276 .224 
1st Cult. 
of corn 49 35 1092 1134 2.12 1.84 .82 .79 .212 .178 

2nd Cult. 
of corn 29 20 1143 1155 2.16 2.09 .77 .73 .199 .179 

3rd cult. 0 

of corn a9 9 1127 1185 2.26 2.17 .77 .81 .247 .215 
4th Cult. 
of corn 20 15 1145 1153 2.57 2.18 .83 .86 .251 .238 

Listing 10 8 1078 1191 2.46 2.2 .71 .73 .211 .194 
CUtt1ng ., 

Wheat ··· 19 17 1214 1218 2.56 2.78 .76 .68 .228 .226 

TOTAL 225 205 1136 1132 2.42 2.32 .76 .72 .223 .203 

/ 

* Higher effioiency of Mule teams. 

* 

8.14% 

15.1 1% 
6.64% 

11.47 

23.2 

19.1 

11:' 15 

14.9 

5.35 

8.76 

.a8 

11.34 
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TABLE NO. XIII. 

HORSES VS. ~lULES AS FARM ANIMALS.--- This table shows 

that taken under any and all conditions of farm work that 

mules are more 'efficient farm work animals than are horses. 

Of cou~e these figures do not ' show them to be uniformly more ' 

efficient throughout the different farm operations but with a 

total of '225 observations on mu~ teams and 205 for horse 

teams we find that' for eao~ operation mules are-,;',more effi­

cient than horses; that on the average they not only walk 

faster in the harnee's but they keep movizm .. a larger percent 

of the time. ~ This latter fat; is undoubtedly due to the 

fact that they either turn quicker or stand up better under 

more continued work. 

TABLE NO. XI II A. 

COST OF PLANTIN G AND TENDING CORN WITH MULES 

COMPARED WITH THAT OF HORSES. 

AV.,Ad % Less: Av.Ad Cost : Pe r A. 
Operation tdules Horses Horses ?,rules Horses 

DilJO~ng 11.99 ' 8.14% 11.00 1-; .29 (Ii, .32 ~ ~ 

Breaking 4.13 15.17 3.50 .73 .86 
Harrowing 19.03 6.64 l7.80 .16 .18 
Planting 15.44 11.47 13.50 .16 .18 
Rolling 22.62 23.20 15.35 .11 .16 
Cultivating 8.18 12.62 7.14 .31 .35 

Saved Per 
day by 
Mules. 

(J.!.. 
IQ> .36 

.54 

.38 

.31 
1.13 

.33 

· ' This fi gureie taken from the above Table No. XIII 

where it appears as higher efficiency of mu~e teams'and used 

here ,as lowe~ efficiency of horse teams. 
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According to Table 13A it costs $2.69 per acre to 

grow corn with mule teams and ·$3.IO per acre with horse 

teams J or a saving of .41 ¢ per acre by using mule teams. 

On an 80 acre corn cr9P t~ia sa~i~g would be $32.80. 

This is a saving. of 13 pex:cent merely. ffom the standpoint 

of labor and it is a generally accepted idea that mules 

may be fed cheaper than horses. Mr. O. R. Johnson of the 

Farm Management Department). Missouri Agricultural College 

has colleoted feeding records from actual feeding upon farms 

which show that mules maY 'be fed 20 percent cheaper than 

horses. Th~s gives a ' saving of 13 ' percent . in effic ieney 

and 20 percent on feed, or a total saving of 33 percent. 

This makes it nearly one third cheaper to grow corn with. 

mules than it is with horses. 
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TABLE NO. XIV. 

SHOWING THE RELATION BETWEEN THE LENGTH OF ROW AND 

THE COST OF OPERATION IN PLANTING AND TENDING CORN WITH 

BOTH MULES AND HORSES. 
-.'- -.-

Operation Length of Bo. Av. Av. Av. Av. 
Row . Rods Teams v . Ad. F. E. . 
65 or less 2 2.10 6.0 . -65 .165 

Listing 66 tp 90. 8 2.17 7.25 .67 .173 
Over 90. :3 2.46 8.19 .75 .224 

65 or less 16 1.70 13.29 .60 .180 
Planting 66 to 90. 30 2.48 14.89 .68 .204 

Over 90. 10 2.48 - 15.54 .73 _ .216 

65 or less 1 2.53 18.90 .75 .230 
Rolling 66 '0 90. 14 2.63 19.09 .76 .243 

Over 90. 4 2.61 19.35 .84 .254 

65 or less 20 1.70 6.19 .77 .115 
First Cul- 66 to 90. 40 2.13 7.16 .78 .180 
tivation Over 90. 23 2.17 7.67 .83 .210 

65 or leas 14 1.95 6.05 .71 .166 
Second Cul- 66 to 90. 32 2.09 6.47 .73 .188 
tivation Over 90. 16 2.22 7.17 .76 .191 

65 or lesa 11 2.05 6.62 .73 .184 
Third Cu1- 66 to 90. 19 2.52 8.80 .78 .235 
tivation Over 90. 7 2.53 8.92 .79 .243 

65 or less 8 2.23 7.22 .81 .218 
Fourth Cu1- 66 to 90. 9 2.41 7.93 .81 .252 
tivation Over 90. 2 2.86 10.47 .87 .281 

• This cost was obtained by assuming a chan,e of 

- .-

Cost pel 
Acre.· 

.42 

.3~ 

.30 

.19 ' 

.17 

.16 

.13 

.13 

.13 

.40 

.35 

.33 

.41 

.39 

.-35 

.38 

.28 

.28 

.35 

.31 

.24 

10 ¢ per hour for team labor and 15 ¢ 'er hour for man labor, 

or a5 ¢ per hour for 10 hour day. 

• ! 
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MULES AND THE GANG .- A hi~hly profitable combination 

in preparinR ground for corn. 
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LENGTH OF ROW. As the length of row increases the velocity 

of the team, the average area per day, the percent of time 

in actual operation and the hour-foot efficiency of ,the ma­

chine increases in direct ratio. From table No. XV we can 

readily figure the importance of the length of row upon the 

cost of production: For example,let us assume that for 

convenience of using the pasture we decide to put in a crose 

fence 'in a 40 acre field making two '20 acre fields. Then 

if both fields are to be planted to corn each of the 40 

acres must bear the following cha~ges more than would prevail 

if the' fence was out of the way ':, Listing .12 ¢, planting 

.03 ~, cultivating .17 " or a total additional expense of 

.32 rJ per acre on 40 acres equals to $12.80 that it will co.t~; 

to turn at that cross fence during the production of one corn 

crop. 

If we h~~ a ditch, upon which we must turn, extending 

three-fourths across a similar field the cos~ will be as fol­

lows: ~ of 40 acres equals 30 acres, times .32 ¢ (the addi­

tional cost per acre) equals $9.6~ extra charge which must 

be made against that field for each year that it is in corn, 

so, long as the di tah must be turned upon, bes ides the area 

which can not be cultivated because of the ditch. 

A straw stack 66 feet square in a
e 

40 acre fleld would 

increase the cost of tending the crop .32 ~ per acre on two 

acres or.64 ¢ and if it is left 3 years as they often are it 

will cost $1.82 to turn upon it during that time besides the 

non-productive area upon which it stands. 
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. TABLE NO. XV. 

SHOWING THE RELATION BETWEEN THE VELOCITY OF THE TEAl;; 

AND THE COST PER ACRE OF' PLANTING AND TENDI NO 

CORN AND C TTING HEAT. 

Av. Av. Av. Cost per 
Operation v. Ad. F. E. acre. 

2.0 7.52 .78 .18 $ .33 
Listing 2.5 7.53 .76 .200 .35 

3.0 10.00 .76 .275 .25 

2.0 12.36 .68 .151 .21 
Planting -2.5 15.49 .67 .290 .16 

3.0 17.37 .64 .226 .14 

2.0 7.17 .83 .186 .35 
Firat cul- 2.5 8.12 .68 .225 .31 
tivation 3.0 11.19 .92 .308 .22 

2.0 6.29 ~80 .175 .40 
Second cul- a- .. 5.- 6.4 .64 .192 .26 
tivation 3.0 10.87 .69 .228 .23 

Third cul- 2.0 6.46 .78 • I 79 .39 
tivation 2.5 8.65 .77 .236 .29 

3.0 ' 9.32 .79 .273 .27 

2.0 7.20 .83 .202 .35 
Fourth cul- 2.5 8.43 .• 84 .244 .30 

tivation 30 10.63 .81 .291 .24 

. Cutting 2.0 14.34 .79 .195 .38 
wheat · 2.5 17.90 .75 .222 .31 

3.0 17.·99 .68 .241 ~3I 
I 



VELOCITY OF TEAM. Table 15 shows that by far the mtiat im-

portant facto~ in determining the amount of work to be done in 

a day is the velocity with which 'the team travels. With 

each operation ,the area pe:;r day increases in a direct ratio 

as the velocity of the team inoreases. The efficienoy of the 

workman, measured in terms o'f work done, is in direct ratio 

to the velooity of his team, notwithstanding the fact that 

the fraction of time actually in motion is in some cases in 

adverse ratio. Notioe in the cases of planting corn and 

cutting wheat that as the velooity of the team increases the 

fraotion of time in motion decreases but still the hour-foot 

efficiency of the machine increases. This would almost justi-

fy us in saying that on the average a farm laborer is just 

as good as the team he is. working - a good workman working 
'-" 

with a poor slow team is correspondingly poor even though he 

keeps them moving as, much of the time as they are capable '. 

An average workman does not materially raise the efficiency of 

a slow team but a good team with a rather high velocity ,will 

raise the efficiency of an average workman. On the average 

a certain amount of time is neoessa'ry to adjust , the machine 

or implement, and ordinarily this factor would be the same 

for a team that walked 2 miles an hour as for one walking 3 , 

miles an hour and it would be natural to expect that the 

team with the higher velocity might need to rest more often 

1Hl;.n tlae..team that did not walk so fast, hence the inverse 

ratio between the velocity and fraction of time in motion. 
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but our data shows that in spite of the fact that they 

rest more, they have a much higher efficiency. , The fraction 

of time the implement is kept moving has been attribUted 

largely to the workman and taken as a measure of the efficien­

cy of the workman. In extreme cases of course that would be 

true but this table shows that under average conditione the 

velocity of the team determines the efficiency of the work­

man and that the fraction of time in motion depends gQ ~ 

upon the efficiency of the workman than upon the ability 

of the team. 
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TABLE NO. Ivt. 
e 

SHOWIRQ THE RELATION BET EEl THE SIZE AND 

'rTPE or lACHINE AND THE COST OF OPERATION. 

1idth of Av. Av . Av. Ooat 
Maohine aoh1ne liors8,8 V. F. Ad. Per A. 

Single Disc 7 It. 4 a.55 .71 15.73 .22 

Double It 3.5 f't. 4 2.71 .80 8.95 .39 
I 

Sulky Plow 16 in. 3 2 .42 .79 3.33 .91 

, alker • 18 " :5 2.56 .69 2.86 1.05 

Sulky • 14 " 2 2.50 . V9 2.S'Z .94 . 

Walker • 14 • 2 2.50 ,' 69 a .64 .98 , 

Gang • 84 • 4 2 .56 .74 4.71 . 74 

Harrow 10 ft. :5 2.45 .S6 20.13 .15 

Oheckrow Plant- 7 " 2 2 .49 .66 14.37 .11 
ere 

Drill Planter 7 tt a 2.53 .69 15.17 .16 

Cultivator 3.5 " a 2 .18 .19 6.75 .37 

Cult1vator 7. • 3 2 .36 .83 16.92 .18 

Liater 3.5 " 3 3.32 .7a 7.83 .39 

Roller 7.5 .. a 2.S2 .7'8 19.33 .13 

Binder ' 7. " 4 a.58 .73 16.63. . .21 , 
n 8. u 4 2.64- .87 18.2S .19 

, ~ 

.. -8. 5· 2.13 • 71, 19 .20 .29 . 

. 

• With flv horee teama an e'xtra driver was used. 
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S~ZE AND TYPE OF MA.CHINE A~D THE COST OF OPERATION. 

DISO.- .Upon first thought we would perhaps ·expeot a 

man to lap or double diso j.ust one half as many aores per 

day as .he would single disc 1 .rut ta'b1>e lS does riot just ify 

the supposition. This t~ble show~ ' that th'e average team 

~ouble disoing IQea not only walk faster but k~eps going 

a ' larger peroent of the time tha~ those single disoing. This 

. mig~t lead: us to thin~ that the draft 'of t~e diso was lig~ter 

when double di'!oing 'beoause half of the dirt being mo.ved has 

been previously stirred. 

BREAKING PLOWS - Table . 16 shows ·that with a 16 in. Bulky 

plow it OOS~8 .91 ~ per ·aore to! break ground while with the 

18 in •. walk.er plow .it . oosts an average of $1.05 per aore. 

The team~ to the walking plows have' a highe'r average velocity 

than those to sulky plows have; then according to table 15 

'we would expe~t the 'walker plows to be more efficient but 

what happens. In th1, ' oase the percent of time in. motion is 

the domiriating fao~or and the measure of the effiqienoy of , 

the workman. The pe.rcent of· 'time 1.n a'otual operation is 79' 

fo~ Bulky plows. and . 69 for walk.er 'plows (both 14 ~ncl 16 in.). 

A decrea.se of 10 p.l'eent for ~a~ker plo~s whioh r .ende.rs the 

8u~k! pl~W8 more effioierit. Surely this condition oan o~ly 
l' 

be attJ!:bbuted to the lneffio1en9Y of the wor~an when walking 

behind the team - an argument in favor of seats on farm im'­

plements .' 
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1 ot ic e too how much cheaper it i.s to break ground with 

a gang than with any of the other types of plows. The aver­

age cost per acre for breaking ground with walker plows is 

$1.01-1/3, for sulky plows .9Zt i, for the gang the cost per 

acre is only .74 ¢. The question often comes up in the 

management of a farm as to what kind of plows to buy and many 

farmers who have six head of work horses will buy two 16 in. 

plows, either both walkers or one sulky and a walker. This 

gives a cutting -width of 32 in. when working full force; when 

two horses must be used for hauling, harrowing or planting 

corn. a cutting width of 16 in. is left and one horse is gen-

erally idle. If a 24 in. gang and a 14 in. walker had been 

purchased the cutting width pulled by the six horses would be 

38 in. and then when a two horse team ~s nee·ded for purposes 

other than breaking,the ga ng plow could continue, with a 

cutting width of 24 in. If it becomes necessary to disc and 

plow at the same time the gang may be stopped and have four 

horses for the disc and two to plow, with a cutting width of 

14 in. The logical divisions of teams is by pairs and not 

by threes. 

CUL~IVATOR8- Table 16 shows that the cost per acre of 

cultivating corn is reduced mor e than 50 percent by the use of the 

two row cultivator over the single row cultivatoej due to t he 
with · 

fact that the working width is increased 50 percent/ the added 

cost of only one horse which is . more than offset by the fact 

that the three horses to the two row cultivators walk f aster 

and keep going a larger percent of the time than the two horses 

to the one row c~ltivators. 
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They walk faster, perhaps because they are, on the average, 

better teams; a man with light teams does not usually buy a 

two rew cultivator. Then again two row cultivators are 

generally used on the larger and more prosperous farms which 

generally have teams better than the average. They keep 

going a larger percent of the time in the first place perhaps 

because they are better teams and in the second place because 

the drivers of two row cultivators always ride while a large 

percent of the operators of one row cultivators walk. 
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TABLE NO. XVII. 

SHOWING THE RELATION BETWEEN THE WEIGHT 

Operation 

Dis.cin, 
(7 it. 

Breaking 
(16 in.) 

HarrOWin, 
{10 ft. 

Plantilif Corn 
, (7 ft. 

Rolling Corn 
(7.'5 ft.) 

Cultivating 
Corn (3.5 ft. 

, Cutting Wheat 
, (7 ft.) 

OF TEAM (both mule's and hore,es) 

AND THE CaST 'OF OPERATION. 

Wt. of Av. Av. 
Teams V. Ad. F. 

'950 to . 1150 ' 2~45 15.26 .74 
1155 to 1300 2.82 17.78 .74 , 

950 to 1150 a.45 2.95 .73 
1155 to 1300 2.62 3.18 .75 

950 to 1150 2.41 20.03 .69 
1155 to 1300 2.43 20.09 .73 

950 to 1150 '2.46 13.51 .65 
1155 to 1300 2.55 14.98 .69 

950 to 1150 2.44 15.67 .73 
1155 to 1300 ' 2.91 '22.87 .86 

950 to 1150 ' 2.18 7.28 I .81 
1155 to 1300 2.32 7.38 .82 

950 to 1150 2.48 15.33 .74 
1155 to 1300 2.72 16.10 .75 

Av .. 
E. 

~2'18 
.254 

.222 

.239 

.203 

.209 

.193 

.a14 

.209 

.305 

.208 

.211 

.219 
. • 230 

WEIGH" OF TEAMS - 'rhe above table shows that the 

heavier ,teams walk faster a~d ke ep going a larger percent 

of the time than the teams of lighter weight and thus have 

, 

I 

a higher efficiency. The largest difference in cost of '. 

operation is in the case of breaking ground which is perhaps 

the heaviest work of the ordinary farm operations. 

Cost ' 
Per .At 

.23 

.20 

1.02 
.94 

.15 

.15 

.19 

.17 

.16 

.11 

.34 

.33 

.23 

.22 
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TABLE NO. XVIII. 

Showing the:-

Approximate limitin~ dates for performing field operations. 

Average numQer of days (D) for performin~ field operations. 

Proportion (p) of days actually available for field work. 

Average daily duty (Ad) of field machinery. 

Average seasonal duty (As. ) of field machinery. 

Approximate D. B. Ad. As. 
Operation. 1 imi t ing date B • ( days) ( days) (acres) (acres) 

PREPARI NG GROUND !~arch 25, to 45. 2/3 2.70 81.0 FOR CORN May 9. 
Single discing 45. 2/3 15.73 
Double diacing 45. 2/3 8.95 } Breaking 45. 2/3 20.!;* 81.0 
Harrowing 45. 2/3 
Planting May 10, to 26 16. 5/S 14.77 147.7 

Listing May 10, to 26 16. 5/8 7.63 } 50.0 
Planting May 10, to 26 16. 5/8 14.77 

Rolling corn May 9, to 25 15. 3/5 19.33 174.0 

Cultivatini cornfA~Kl~Oa.tO} 45. 5/9 6.75 42.0 t 

Cutting Wheat 
7ft. Binder June 20 to 12. 3/4 16.98 152.0 
8ft. Binder c..Tuly 2. ra. 3/4 18.67 168.0 

* The area per day in this case would depend 
on the size and type of plow used. The seasonal 
figure here is baaed upon the use of a 12in. gang. 
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SEASONAL DUTY OF FIELD MACHINERY. 

In estimating the equipment needed for a given farm it . 

is necessary t. know what area a given machine er implement 

may he expected te ever <iurini the whole peried available 

fer a particular class ~f work with that machine. This will 

vary greatly with the weather and ether diatur~ing factors 

hence we can at lest deal .nly with average cenditiens; ~ut 

when these awerages have been ascertained ene can calculate, 

with a fair deiree of accuracy, the ameunt ef work a machine 

may ae expected te de in actual practice. 

The area a given machine or implement may ae expected 

to caver p.r season depends upon the area covered covered per 

day and the numier .f days in the eeas&n within which the 

machine may be used fer a particular operatien. So in order 

t. know the seasonal duty of field machinery we must know: 

I. The area per day (Ad) that ahe machine or implement may 
be expected to cover in actual practice. 

2. The number Qf daye (D) in the peried within which that 
particular operation must oe done. 

, 3. The pr portion (p) of these days actually available f@r 
work; that is, the preportion of days in peried D not lost 
8Y reason of rain,sundays, etc •• 

Suppose we wish to knew how m3.ny acres of cern one man 

can cultivate four times during the average season available 

for the cultivati n of cern. Our data shows that with a ene 

row cul ti vater Gna man can pI w '16.. 7.~ acres of corn per day 

and that there are 45 days in the period within which the · 

work must ae done and that 5/9 of these days afe actually 

availaole for work. Then our formula fer this preblem 
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/ 

would.e = 4 equal 5/9 X~. From this we find that the 
8.15 

area per season is .4B.; which means that one man wi th a team 

of aYera&e ability could tend 42. acres of corn. 

Assumin& that corn ,round is to .e double disced, 

plowed" harrowed twice and planted; how many acres can one 

man prepare and plant to corn during the season available for 

suoh work o. the ordinary farm in the sprin&? Our data shows 

that there are 45 days in the period within which the ground 

must .e prepared and that 2/3 of this lime is actually 
are ~ 

availamle for work. For planting theret 16 days in the period 

within which the work must ie done, 5/8 of whiCh are actually 

aTailaDle for work. A days work at douele discing is 8.95 

aores; areaking with a gang plow" 4.71 acres; harrowing 20.13 

acres; and plantin&, 14.77 acres. Hence to dou~le diso, grea~ 

harrow twice and plant one acre will require*--

( 
I I 2 I \ 

'8.95 + 4.71 +20.13~14.77J days. lor the area per 

season our formula will De --

AiI{aJ5 + 4J1 + 20:13 + 14~77) eQual(a/3 X 45)+~/8 X 16~ 
From this equasion we find that As. equals 81. That is" one 

man can prepare and plant 81 acres of comn from a~out March 

25" to May 2S. At first thou&ht this fi&ure would perhaps 

seem too high since the average farmer does not prepare and 

plant 10 many acres to corn; out on most Missouri farms a 

part of this aeaeon is devoted to the Bowin& of oats and the 
"-

acreai8 of oats sown would correspondinily decrease the 

num.er of acres that could De prepared and planted to corn. 
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Suppose that the orop rotation calls for equal areas 

of oats and corn and that the oat &round is to De dou'ble disoed 

harrowed ... once and drilled and that a days work at drillin~ 

is II acres; how many acres of oats and corn can one man plant 

durine; the season availaDle for such work. For this prolDlem 

our formula aecomes--

Asf~J5 + aoi3 + ~ +(8.~5 + 4jI +aO:I3 + I4~7~equala 
2/3 X· 45~ 5/8 X 16. From this equasion we find that As. 

ia equal to 53; which means that one man can plant 53 acres of 

eaoh of corn and oats from Maroh a5, to May 26. If the corn 

iround il to .e listed and planted as is the general practice 

in some seotions of Missouri, our formula would be--

As.1f.: I + I +-IJ +(~+~equals(2/3 X 45)-t{ 5/8 X 16) 
~.95 20.13 IO} ~,.63 14.7~ ~ . ~ 

From this equasion we find that As. equals 81 acres; which 

means that one can plant 87. acres .~ch of corn and oats if 

the oat iround is to be double disced, harrowed and planted; 

the corn i~ound listed and planted. 

From the amove fiiUltes it is evident that a man can 

prepare the ground and plant more corn in the sprini than it 

will De p08siile for him to tend during the season availaBle 

for tendin& corn, The limiting factor as to the sized corn 

crop one man can handle is the amount he can cultivate; hence 

the problem ie to grow Bome crops as oats, cow peas etc, that 

can be planted in the season with corn but will not conflict 

with the corn as to the cultivating season. 
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Since the number of acres . of corn one man oan grow is 

limited by the area he oan oultivate it is readily seen that if 

we are to grow a larger aoreage of oorn we must adopt a more 

efficient means of oultivation thab the one row oultivator. 

With a two row oultivatoe one man oan cultivate .'I05 acres, then 

if a farmer is to grow as muoh corn as he can prepare the ground 

for and plant (81 acres) he must either hire another man and buy 

another single . row cultivator or purchase a two row oultivator 

and do the cultivation himself. Even if a suitable man may be 

obtained during the cultivating season the cost of tending 81 

aores of corn with two single row cultivators would be 8II9.88, 

while to cultivate the same area with a two row cultivator would 

. oost but $58.32 or a saving of $61.56 by the use of a two row 

cultivator on an 81 acre corn crop. Now the question comes up 

as to how many aCEes of corn must a man grow to justify him in 

buying a two row cultivator. A single row oultivator with a seat 

for riding costs about $25. while a two row cultivator costs 

about 145. or a difference of $20. on the original investment. 

Figuring interest at 6% and depreCiation at 10% we get 16% of 
, ., 

120. or $3.20 per year more that it costs to own a two row cul-

tivator shan it does to own a single row cultivator. Now if the 

two row cultivator saves .19 cents on every acre cultivated it 

will take as many acres as 19 is contained in 3.20, or 17 acres 

to pay the extra cost of atwo row cultivator. Thus it appears 

that in cultivating 17 acres of corn it would be just as cheap 

to do it with a single as a two row cultivator, but on each acre 
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above 17 one would save .19 cents per acre by the use of a two 

row cultivator. This would perhaps not hold true in actual 

practice because the two row cultivator would be at more or less 

of a disadvantage working in such small fields but on a basis of 

20 aore fields it surely would be profitable to use the two row 

cultivator. ~.~ ,q~, -n .. t- / :l tr'x4'...~ ~e.<;. .• tt(y'~C .. ,."'1 
The question of how many acres of grain must one grow --

to justify in owning a binder may be worked out as above. An 
. 

o'rd1nary grain binder costs about $125. ; interest at 6% and 

deprec iat ion 10% on this amount would be ytao. per year that it 

will cost to own a grain binder. The machine alone can be hired 

for .40 cents per acre. Then if we divide ao. by .40¢ we get ~O. 

which means that 50 acres of grain must be cut to pay for owning 

a binder a year; on each additional acre above 50 acres would be a 

saving of 40¢ per acre by owning the binder. Thus it appears that 

if a farmers rotation calls for 50 acres of grain to be cut with a 

binder it would be just as cheap to hire a machine at 40¢ per 

acre as to own one. In fact it would be cheaper to hire the machine 

than to shed it for the rest of the year; but it is not always 

possible to hire a machine just at the time it is most needed 

and much loss may result from a few days delay. A group of farmers 

in a neighborhood who are growing amall areas of grain might 

profitably own a binder in partnership. As shown by table 18 the 

'seasonal duty of a binder is 152 acres of wheatl and if equal 

areas of wheat and oats are to be grown the seasonal duty of the 

binder may be doubled. Thus six farmers growing equal areas of 
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wheat and oats, on a 25 acre basis , might own 0. binc~ er in 

partner shi}:' and reasonably expect to get their grain cut in 

due time. If special attention is given to the time of 

seeding the crop and the variety of seed used, the time of 

ripening could be controlled so that the harvesting could 

be done on each of the six farms with one machine at just 

about the proper time. 


