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Contribution from the Bureau of Plant Industry, Wm. A. Taylor, Chief. 
September 23, 1913. 

A NORMAL DAY’S WORK FOR VARIOUS FARM 
OPERATIONS. 

i By H. H. Mowry, 

Assistant Agriculturist, Office of Farm Management, Bureau of Plant Industry. 

INTRODUCTION. 

In order that farm work may be planned in advance or performed 
properly from season to season, it is essential to know what may 
fairly be expected daily of a workman for each kind of work, of any 
kind and size of implement, of each unit of power, and of any prac- 
ticable combination of power, workmen, and tools. Data of this 
character are peculiarly valuable when a new and unfamiliar enter- 
prise is to be undertaken by the farmer, and particularly where a 
partial or general reorganization of the farm business is contemplated. 
Such data are also necessary to insure that adequate labor and equip- 
ment are provided for and that the former is occupied to its fullest 
extent throughout the season, to determine the feasibility of a crop- 
ping system or rotation, to plan a practicable distribution of labor, 
and to insure that normal daily efficiency is secured from man and 
horse or to make certain that they are not overtaxed. The imme- 

diate demand that at least general averages of this character be made 
available for the farm-reorganization work of the Office of Farm 
Management has resulted in the accumulation of the data presented 
in the followmg pages. Since the normal daily efficiency of equip- 
ment and workmen is an element or factor both of the planning and 
execution of farm work, the average or normal day’s work for each 
operation is referred to in the text and tables as a ‘‘daily factor.” 

RELATION OF FARM EQUIPMENT TO FARM MANAGEMENT. 

From the practical standpoint, each individual farm must be con- 
sidered as a business entity as well as a physical unit, and farm man- 
agement is concerned with the planning, adjustment, and seasonal 
manipulation of the elements of farm production (land, crops, live 
stock, labor, tools, and structures), so that all will mutually operate 

5774°—Bul. 3—13——1 



D, BULLETIN 3, U. S. DEPARTMENT OF AGRICULTURE. 

to secure the greatest profit without impairing the efficiency of any 
factor of production. In attempting to bring about and maintain © 
this profitable adjustment, every farmer consciously or otherwise 
utilizes and is limited by physical and economic factors peculiar to 
the farming business. 

From the imvestigational viewpoint, the individual farm with its 
cropping system, practice, equipment, current operations, and general 
organization is a means to an end, and farm management is concerned 
with the farm unit only in so far as it affords impersonal data from 
which general principles can be formulated and applied to farms of 
its type and the conditions and possibilities of its locality. For 
purposes of investigation as well as use, the elements of farm equip- 
ment which affect the management of farms have been considered 
in two classes, which are here briefly referred to and defined in order 
to develop the relation between the science and practice of farm man- 
agement and the subject matter of this bulletin. One class of ele- 
ments relates to the investment in equipment and the other to the 
operation of equipment, the first beng termed ‘‘investment factors”’ 
and the second “‘operating factors.’ Operating factors are further 
classified into “‘seasonal”’ and “‘daily”’ factors. 

INVESTMENT FACTORS. 

By assembling masses of data from many farms, covering either 
the entire organization of each or selected elements only, useful facts 
and factors not previously known can be made available. As a com- 
paratively simple illustration, let it be assumed that it is necessary 
to determine the optimum investment to be made in outbuildings | 
for a certain 200-acre farm. It is not safe to depend upon direct 
mathematical calculation on the basis of the physical needs for farm 
storage, since the investment is limited by the farm imcome and the 
physical demands must be to a certain’ degree subordinated to the 
economic. Neither would it be wise to depend upon the example of 
but one practical farmer who had recently decided the matter for 
himself, since the individual must have had but little information to 
guide him and may have made serious errors, such as building in a 
year of big crops and investing so much that his farm pays no inter- — 
est on the expenditure, or he may have been compelled to build in a ~ 
‘“‘lean’’ year and may have invested so little as to be unduly cramped 
for space and may be incurring losses through damage and inconven- ~ 
ience. 

If, however, many 200-acre farms in an area are examined, a nor- 

mal investment factor, representing a considerable period of time and 
typical of those farms which are both physically adequate and finan- 
cially solvent, can be taken as the optimum factor desired. Simi- 
larly, the distribution of investment in all classes of equipment can 
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be obtained. From such data the principles and relationships for 
wise investment can be worked out, which might possibly be recog- 
nized by the occasional individual, but which must at best be appre- 
hended only vaguely by the majority, if they are not quite without 
the purview of the man confined to the duties and experience of one 
farm. 

SEASONAL OPERATING FACTORS. 

Under practical farm conditions, work can be planned intelligently 
and successfully executed only when allowance is made for rainy 
days and other climatic conditions which interrupt the various opera- 
tions in their respective seasons. Conclusive data of this character 
for any region can be secured only by long-continued observations of 
the weather in connection with its interfering effect on farm work. 
However, approximate seasonal factors for farm operations can often 
be poleuleted for any locality from the current practice with any 
crop." 

1 In the southern part of the corn belt one man with a 2-horse team can plow, harrow three times, and 

plant 40 acres in corn from about March 10 to May 10. What fraction of this period is available for field 

work? 5 
A man can plow 1.75 acres, harrow 10 acres, or plant 11 acres per day. Hence, to plow, harrow three 

times, and plant 1 acre will require— 

1 3 = per 1 Bal 
G 73+ 10 Tees day. To do 40 acres will require 40 (-stisti) days. 

Another expression for this number of days may be found as follows: The whole number of days from 

March 10 to May 10 is 61; if F represents the fraction of this period available for field work, then FX61 is 

the number of available days. Thus, we have two expressions for the number of days available for field 

work, and these two expressions may therefore be equated. This gives us the equation— 

ge Sar el ss 40 (= stip tit) =F Xo. 

Solving this equation, we find F equals 0.631. That is, 63.1 per cent of the period is available for field 

work. 

The following more general formula, based on the above considerations, is useful in many ways: 

1b. LBA 

A(Gtpte Troacosocs )=FS. 

In this formula A stands for the number of acres of land involved; t, t’, t’’, etc., represent the number of 

times the various operations are performed; a, b, c, etc., represent the area covered in a day in each of the 

various operations performed; F is the fraction of time available for field work; and S is the number of 

days in the season during which the work must be done. 

Another use to which this formula may be put is illustrated in the following problem: Assuming that 

during March one day in two is available; during April and May, two days in three; that oat land is 

plowed, harrowed once, and drilled; that corn land is plowed, harrowed three times, and planted; that 

a day’s work is plowing 1.75 acres, harrowing 10 acres, drilling 8 acres, or planting 11 acres of corn: and 

that the rotation used calls for equal areas of corn and oats; what area of each of these two crops can orte © 

man put in between March 1 and May 10? Our formula now becomes— 

Aa stints) +A(Ps stint +q)= pxal+5 ME 

From this we find A equals 24 acres. That is, one man can plant 24 acres each of corn and oats. 
If in the foregoing problem we omit the plowing and harrowing for the oats and simply drill them in 

the old corn stubble by means of a disk drill, as many farmers do, how many acres can the man put in of 

each of these crops? For this problem the formula now becomes— 

1 2 sO Arabs ati he =5X31+5X40. 
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Approximate seasonal factors having general application to the 
States of Nebraska, Iowa, Illinois, and Indiana are presented in 
Table I, being averages of the best judgment of practical farmers for 
the respective operations in the States named during the growing 
season from March to November, inclusive. 

TasBLe I.—Approximate seasonal factors for farm work in four States of the Middle West. 

PERCENTAGE OF TOTAL DAYS AVAILABLE FOR WORK AT EACH SEASON. 

Operation, weather, etc. Indiana. | Ilinois. Iowa. | Nebraska. 

Spring plowing. 4.255: sess ae ee etieeaisy ooeee noes 64. 2 69.0 72.1 75.3 
Springtharrowin genic. sys tee sees sna nes eens se ta re oak 60. 7 63. 8 70.5 71.4 
Spring seeding 3.2 5 :e see rei ene See erence se aia oe 60. 4 63.1 65. 7 67.5 
Springicorm planting <2 hs sec ce sees eee eae seen ae 62.5 68.9 71.1 73.5 
Cultivating <3. 22. 39s. 2 See eerie ee eats oe eae eats 73.7 @.1 7S 79.7 
Ha Dep ee eae ee MERE PE Mes es Seco cea oe ee Ee OIE 67.8 68. 0 70.1 70.5 
Grainsbarves tess seis S04 Soe aN es etree otate eee cies ark 71.8 73.0 74.9 76.5 
Comharvest. 255 s5255 Sse ee See aca Peas REIN 74.3 73.0 75.1 76. 2 
(Dhrashing as oS ere. siee reach etn eee eee yeeros Sia na seats $s 72.5 72.3 72.4 74.9 
Potatodharvest {3 222s ase aa eee ee Se esis asl 64.6 67.0 68. 4 70.2 
Mall plowinSee oe se Se oko cee Se ee ere Se cee See 76. 4 78.3 78.5 79. 2 
MOH aTrO WAN Seis Se Se haere Seer tate ite teers chico 73.9 73.8 77.2 78.9 
Palliseeding> 222. - sc 8 Sie e see lc ole ee oe as oe oe ieee nei 70.5 75.5 75.6 76.2 
Islan Cun ooosdGcuscnasuc raya esters ais ote Bea a OS wars are 73.3 79.5 82.3 82.6 

Stateaverage.. sacs oss soe te eee sae ese es 69.0 71.3 TEL | 75.2 

AVERAGE MONTHLY WEATHER CONDITIONS, MARCH TO NOVEMBER, INCLUSIVE. 

Normal temperatures. 2 22222 55 -c ee eee aac eee Subse 59. 0 59.5 5d. 2 57.5 
Nonmalirainfallono hs a eae ase ee ees amos aes inches. . 30.6 29.7 29.3 24.0 
Rainy days in 1911 (0:01 inch ‘and!over)= ~~ 22-2. ---25-2------ 9.5 8.8 7.8 ond 
iEMtinreliy.clear,d ay simp Ole ee eto tert a tae 12.0 13.9 14.4 15.9 
IN iLelyzCloudyad ay.Shiny | Ol eee ee ee 8.9 8.3 73} 5:5 
iParthyacloudydaysninel gi ase ee oe eee ee See eee 9.2 8.2 8.7 8.9 

It will be observed that, except in four instances, there is a regular 
increase in the percentage of available time for each operation from 
Indiana to Nebraska. It will also be seen that there is a regular 
decrease of rainy days and a regular increase of entirely clear days 
from Indiana westward, according to the weather records for the 

season of 1911. The normal rainfall also decreases regularly from 
Indiana westward for the 9-month period. In each percentage in 
the table from 50 to 100 estimates are submitted in terms of days 

From this we find that A equals 38.8 acres. 

Another problem. With the rates of work assumed here it is known that one man ¢an plow, harrow 

three times, and drill 40 acres of wheat during the months of August and September. What is the per- 
centage of available time. For this problem we have— 

nee 4 ~) = FXé6l. Ol estas) x6 

This gives F equal to 65.3 per cent, or practically two days in three. 

In all cases where the area is known on which a man can perform certain operations within a given period— 

that is, when the seasonal duty of a man is known—the use of the above general formula enables us to deter- 

mine the average percentage of available time for the season and locality concerned. 

A very good way of determining the percentage of available time during the early summer is to ascertain 

the area of corn or other cultivated crop one man can till, the area he can till in a day, and how often the 

crop should be cultivated. Thus, in the corn-belt States one man can till 40 acres of corn. Hecan cultivate 

6 acres a day, and the corn should be cultivated once every 10 days. From these facts it follows that 

40 (5) =F x10; whence, F=2, which means that two days in three are available—W. J. Spillman. 
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available in the respective operating seasons. The farmers reporting 
used figures of their own choice in expressing their judgment, and the 
percentages were computed separately from these and averaged. 
The uniform increase in available working time from Indiana west- 
ward is so in harmony with the weather conditions recorded by the 
Weather Bureau that any deviation from the true seasonal factors 
for these States must be common to all of the figures in the table. 
While Table I is presented here only for purposes of illustration and 
definition, it also suggests a rapid method for arriving at general 
seasonal factors for farm work in any locality. 

DAILY OPERATING FACTORS. 

MeEtTHODS OF INVESTIGATION. 

Two methods have been followed in obtaining the data presented 
in this bullet. The first, which contemplated extreme accuracy 
and a long period of study of the subject, was based on personal obser- 
vations in the-field by agents of the Department working in limited 
areas having uniform conditions. These field observations extended 
over periods varying in length from 30 minutes to one or more hours. 
During part of each period the speed in motion was observed under 
the watch, the length of the speed observation being more or less 
according to the circumstances which determined convenient dis- 
tances to be fixed as starting and stopping points. At the same time 
the agent recorded the entire length of his observation in each case, 
measured off the acres covered by the workman, and noted the work- 
ing size of the implement, depth worked, width of rows, distance 
between turns, kind and condition of soul, amount of power, size of 

horses, bulk of product handled, and all other factors tending to affect 
the amount of work performed, so that all data could be compared 
and variations accounted for. While, in theory, the method of per- 
sonal and detailed observations should give absolutely accurate and 
dependable results, because no vital condition is overlooked and the 
observations are personally and scientifically made, it was found that 
the variation in observed speed in motion and in surveyed acres per 
hour in the same area and under identical conditions was quite as 
wide as the variation in the estimates for a fair day’s work by practical 
farmers reporting for every condition in the United States. It was 
also apparent from experience with personal observations that these 
should cover not less than a day and that a very great many of them 
would be necessary before an average of value could be obtained. 
The very great cost of the more exact method rendered it available 
only as a means for furnishing limited data with which to check up 
results secured by more general and inexpensive methods. 
Many of the activities of the Office of Farm Management are pred- 

icated on prior experience, from which it has been found that facts 
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and principles not generally available and often not recognized by 
those giving the basic information can be deduced from records — 
obtained from farmers. All of the subsequent tables in this bulletin 
were obtained by taking advantage of this principle. A circular of 
inquiry covering practically all of the operations of farming was mailed 
to 25,000 selected farmers distributed throughout every State and 
Territory. Theform wasso prepared that every controlling condition 
affecting any operation, such as the working size of the implement, 
width, depth, power used, bulk handled, etc., was given blank space 
to be filled in by each farmer according to his practice and the local 
conditions with which he was familiar. The answers, therefore, 
as a whole represented the best judgment in the hght of long experi- 
ence of those who cooperated by sending in replies. Incidentally, 
since the method permitted each correspondent to record his own 
local practice, much supplemental information relating to farm equip- 
ment and farm management not contemplated by the inquiry was 
furnished. These features are discussed in connection with the respec- 
tive tables. The figures represent averages of general conditions 
in the United States. No attempt has been made to classify the 
material according to geographic divisions. It is fully realized as 
regards certain farm operations that the averages of the farmers’ 
estimates from the several agricultural regions are not strictly appli- 
cable to any particular district. When sufficient data are obtained 
from each distinct region, complete tables will be compiled that will 
take into account differences existing in the time requirements for 
the several farm operations. 
On account of certain conditions affecting the method by which 

the data in the following tables were obtained, it is believed that 
many of the averages are too high. Whilean equalnumber of inquir- 
les were sent to each State in the Union, the majority of the replies 
came from the North-Central States, where climate, topography, and 
short seasons tend relatively to increase the daily duty for farm 
workmen beyond the average. Again, in making estimates of this 
character, the human tendency to recall only the exceptionally large 
day’s work rather than the unnoticed normal, or average, would also 
operate to raise the figures. A third influence tending to raise the 
estimates would be the natural desire of the correspondent to report 
a generous amount of work as within his own capacity. Stull afourth | 
influence would be the desire to set high standards for hired help. 
On account of these biased influences, which are all one sided, it was 
deemed advisable in presenting the original data of the tables to 
also include adjustments representing considerable reductions from 
the reported averages, since for the practical purposes to which these 
tables will be put it is wiser to use factors which are too low than to 
make farm plans with factors that are too high. Reductions from 
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_ 5 to 20 per cent have been made in some of the tables, although some 
are presented without such adjustments. These adjustments are 
noted in connection with the respective tables. 

DETERMINING THE NET WORKING DAY. 

In order that the factors obtained might be brought to a uniform 
basis and so be comparable throughout and with other and similar 
data, the inquiry was so worded as to develop the net hours actually 
in the field or at work, during each operation. The time employed 
in making ready, hitching and unhitching, going and coming, and for 
meals, has been subtracted and a net working day established in 
terms of which the respective operations are tabulated and discussed. 
The respective net hours worked are given in the heading of each 
appropriate table. 

. ANALYSIS OF THE DATA. 

In the following tables only a small part of the total number of 
averages for each operation, respectively, is included. Original 
averages are given in each table only for those widths, sizes, crews, 
teams, etc., for which the largest numbers were reported. Adjust- 
ments and scales of allowances are then included in the respective 
tables from which the work factor for any feasible width, depth, 
team, or crew can be computed, using the average for the most common 
unit of equipment as the standard. These adjustments and allow- 
ances are based in each case upon analytical tables covering the entire 
number of reports for the respective operations. In this analysis 
the original data were tabulated in every pertinent arrangement 
and factors deduced for each variation in working size of implement, 
load, crew, and team. From these deduced factors the scales of 

allowances in the tables have been derived. The analytical tables 
referred to were too extensive to be included in this discussion. 
They covered several groupings each for reports on 1,852 walking 
plows, 1,056 sulky plows, 822 gang plows, 2,075 spike-tooth harrows, 
823 spring-tooth harrows, 1,670 disk harrows, 442 fertilizer drills, 860 
manure spreaders; 984 reports on spreading manure from a wagon box 
with a fork, 597 on spreading manure from piles with a fork, 765 
on loading, hauling, and dumping manure in piles, 973 on loading 
manure into spreader, 112 on spreading lime from piles, 119 on spread- 
ing lime from a wagon box, 480 on scooping grain into a wagon, 
1,014 on milking cows, 105 on picking strawberries, 626 on digging 
and picking up potatoes by hand, 110 on digging Irish potatoes with a 
an ordinary plow, 1,375 on picking up Irish potatoes after an ordinary 
plow, 429 on picking up Irish potatoes after an elevator digger, 38 
on digging sweet potatoes with a sweet-potato plow, 334 on hauling 
potatoes from field to cellar, 306 on planting Irish potatoes with a 
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planter, 534 on marking potato rows, 925 on dropping potatoes by 
hand, 840 on covering seed potatoes, 382 on picking apples, 2,358 
on grain binders, 771 on stacking grain from shock, 199 on harvesting 
grain with. header, 1,650 on shocking grain, 153 on thrashing flax, 
80 on thrashing alfalfa or clover, 48 on thrashing timothy, 782 on 
thrashing oats, 895 on thrashing wheat, 760 on harvesting corn with 
a corn binder, 221 on harvesting corn with a platform cutter, 356 on 
cutting and shocking corn by hand, 679 on tying and shocking corn 
after a binder, 778 on husking corn from the shock, 689 on husking 
standing corn continuously, 969 on husking, hauling, and unloading 
standing corn, 1,750 on cultivating, 318 on dheetne Trish potatoes with 
a digger, 169 on cutting seed potatoes with a cutter, 760 on cutting 
seed potatoes by hand, 1,493 on grain drills, 1,224 on land rollers, 

1,722 on planting corn and cotton with a ernie, 386 on sieninee 
corn with a hand planter, 358 on planting sweet potatoes, cabbage, 
and tomatoes by hand, 100 on bean planters, 573 on broadcast 
seeders, 145 on knapsack sowers, 212 on wheelbarrow sowers, 100 
on spreading lime with a spreader, 160 on spraying fruit, 157 on spray- 
ing field crops, 2,320 on mowing hay, 2,105 on raking, 539 on hay ted- 

ders, 1,122 on cocking hay, 415 on stacking hay with sweep rakes, 
459 on stacking hay without sweep rakes, 1,019 on hauling hay from 
cocks to a barn, 407 on hauling hay using a han loader, 427 on baling 
hay with sweep power, 213 on baling These with an engine, 226 on 
plowing with a traction engine, and 4,402 on- hauling produce to 
market. 

A Normat Day’s WorkK FOR GIVEN FARM OPERATIONS. 

PLOWING. 

Out of 1,852 reports for walking plows 31 per cent use a 14-inch 
implement, 27 per cent the 12-inch, about equal numbers use the 
10 and 16 inch sizes, and only 19 per cent use other sizes than these. 
Nearly twice as many report a depth of 6 inches as are reported 
for any other depth, while nearly equal percentages are reported 
for 5, 7, and 8 inch depths. This fact may be accounted for by the 
general tendency of the human mind to employ round numbers in 
discussing magnitudes not exactly known. In this case the actual 
practice of farmers, if known, would doubtless cause these percentages 
to be so distributed as to increase that for 5 and 7 and somewhat 
reduce that for 6 inch depths. Teams of two horses are used by 
73 per cent of farmers. The 3-horse teams are used chiefly on the 
16-inch widths and on the 14-inch widths when plowing 7 or more 
inches deep. 7 
When the walking-plow data were arranged by widths with the 

depths averaged it was seen that the depth decreased as the width 
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was increased. This was less pronounced with three horses than 
with two. Only the 10, 12, 14, and 16 inch widths had sufficient 

numbers reported to warrant conclusions. A progressive increase 
in the work done per day and per horse appeared as the width in- 
creased, but a much smaller increase per 1,000 pounds of horse was 
evident, since the heavier horses were used on the wider plows. 
With a 2-horse walking plow the average load is about 35 square 
inches in cross section, and 0.72 acre is required daily of each 1,000 
pounds of horse. 

With the 3-horse teams the depth averaged greater except in the 
case of the 16-inch width, which showed a smaller average depth 
than the 2-horse plow of the same width and a much greater acreage 
daily, as would be expected. Variations from what would normally 
be expected in the averages for these principal widths could nearly 
always be explained by some other features of the data, a consider- 
ation which augurs well for the unbiased method used in assembling 
the material and the general accuracy of the results obtained. With 
a three-horse walking plow the average load was about 25 square 
inches in cross section and 0.65 acre was required to be plowed daily 
by each 1,000 pounds of horse. 

Where the data for walking plows were arranged by depth with 
averaged widths, only the 4, 5, 6, 7, 8, and 10 inch depths contained 

sufficient numbers in the averages to give them value. There was a 
progressive decrease in the daily acreage as the depth increased, 
while peculiarities in the figures were accounted for by other elements 
of the table. Thus, the daily acreage for the 2-horse, 5-inch depth 
was greater than that for the 4-inch depth, but the width was 0.72 
inch greater and the horses considerably heavier. The averages per 
1,000 pounds of horse showed about the same decrease in the daily 
acreage with the increasing depth as did the acreage per horse, since 
the horses reported for each depth weighed nearly the same, although 
there was a slight tendency to increase the weight of the horses 
for the greater depths. 

In Table II the reported acreages for walking plows at the 6-mch 
depth have been arranged by the widths of plows reported and by 
the number of horses in the team. Adjusted factors for each 
reported width at the 6-inch depth have been computed and appear 
in the fourth column opposite the respective plowing units. In the 
fifth column is a scale of allowances for other depths than 6 inches 
for each width of plow, expressed in decimal parts of an acre. In 
the sixth column is shown the depths that can normally be plowed 
with each width and team without overloading. From columns 
4 and 5 the daily duty for any width of plow at any desired depth 
can be ascertained. Thus, if it is desired to know what may fairly 
be expected of two horses with a 14-inch plow cutting 9 inches deep, 

5774°—Bul. 3—13——2 
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the daily duty is readily found by subtracting from 1.80, the allow- 
ance, 0.12 acre, multiplied by the difference between 9 and 6, giving 
a work factor of 1.44 acres. 

TasLe I].—A normal day’s work with a walking plow, giving the daily acreages reported 
at 6-inch depths for each width, adjustments for these widths, and a scale of allowances 
for other depths. 

[Net hours in the field, 9.65.] 

J 

) Plowed | Number Adjusted | ance per Prac- 
: z ticable 

per day. |averaged.| acreage. | inch in 
depth. depths. 

Team and width. 

Two-horse teams: | Acres. Acres Inches. 
SanChes = - 5 23 ae 2a ee a oe eee el 1.69 18 1.50 | 0 3 to 12 
iQinéhies: -.5. 2s. 22.5 ee ee Soe 64 aan 3 to 12 
Pitmehes:<. {2 ee a eee 1. 67 19 1. 65 | 0 3 to 12 
$2INCHES = © 22 2S a ok ee ee ee ee 1.76 143 1.70 .10 3 to 10 
14Aimnehes so 2* =: 5. 3 a ee ee 2. 00 151 1.80 12 3to 9 
iGinches. 3222 hh ee eee AAT | 22 1.90 15 3to 8 

Three-horse teams: 
Sinehes= 2. i) 5s 2 Se ee ea ee 1.50 1 1.70 | 0 3 to 12 
AQ MORES Foe FF ae ee a ee ree 2.10 5 1.90 | 0 3 to 12 
tininehess ===. 2.40 5e5 oe. ee eee ae 1.50 2 2.00 0 3 to 12 
PACH OCS S225 Ree ek ee a ee 2. 40 10 2.10 | 0 3 to 11 
iAmches! 2-3 eee OTD BCA Se PAR Ae 2.32 38 2.30 | .10 3 to 10 
PO HICH CS 2 ans a ee es ee ore ey er ee el 2.77 65 2.50 | eZ 3to 9 

From the tabulation of 1,056 reports on sulky plows it appears 
that that implement is not in such general use as the walking plow, 
only half as many of this type being reported. A considerable 
number reported the 18-inch width, while the 12, 14, and 16 inch 

widths are the most popular. A 16-inch sulky is used by 57 per 
cent, the 14-inch by 23 per cent, while only 20 per cent use other 
widths. As in the case of the walking plow, there was concentration 
on the 6-inch depth, the percentage for which was the same for both 
walking and sulky plows, while for depths greater than 6 inches the 
sulky plows show a smaller percentage than the walking plows. 
Of those reporting, only 12 per cent plow at depths other than 4, 5, 
6, 7, 8, and 9 inches with this implement. It was also found that 
76 per cent of sulky plows are drawn by three horses and 10 per cent 
by four horses. The draft of the implement is so-great that only 12 
per cent of the users attempt to operate it with two horses. The 
sulky plow is used for cutting wider furrows, but not for such deep 
plowing as is the walking plow. 
When the data for sulky plows were grouped by widths with the 

depths averaged it was seen that the acreage plowed increased 
as the width increased and that heavier horses were used on the 
greater widths. The average load required of each 1,000 pounds of 
horse was 34 square inches for 2-horse teams, 25 square inches for 
3-horse teams, and 21 square inches for 4-horse teams. The respec- 
tive acreages plowed by these teams per 1,000 pounds of horse was 
0.71, 0.72, and 0.64. A team of two horses is necessarily overloaded 
by a sulky plow, and four horses are not economical except on very 
hard or unsubdued land. 
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When the sulky plow data were grouped by teams working at 
reported depths with the widths averaged, the width decreased as 
the depth increase’ °~u the same was true of the acreage per day and 
per horse. On account of the greater width of sulky plows as com- 
pared with walking plows, the cross section increases rapidly with 
increased depth, thus limiting the implement to more shallow work 
with a given amount of power. When four horses are used, the 
acreage per 1,000 pounds of horse was practically the same at all 
depths reported, indicating that a cross section of about 26 inches 
and a daily acreage of 0.65 acre is a comfortable and reasonable task 
for each 1,000 pounds of horse with this implement. 

Comparison of the data for walking and sulky plows indicated that 
for the same widths and depths with the same number of horses in 
the teams the sulky plow is somewhat more efficient than the walking 
plow from the standpoint of area covered in a day, but that the sulky 
type is limited to more shallow plowing. 

In Table III the data for sulky plows have been brought together 
by horses in the team and under each team the averages for the 6-inch 
depths are given for the 12, 14, and 16 inch widths. This table is in 
all respects similar to Table II. The daily duty of any team, width, 
and depth can be ascertained by inspection of the fourth and fifth 
columns. 

TasLeE III.—A normal day’s work with a sulky plow, ging the daily acreages reported 
at 6-inch depths for each width, adjustments for these widths, and a scale of allowances 
for other depths. 

[Net hours in the field, 9.65.] 

Allow- 
, ance per] Prac- Plowed. | Number | Adjusted inch for | ticable Team and width. 

per day. | averaged.| acreage. other | depths 

depths. 

Two-horse teams: Acres. Acres. Inches. 
OTM CH CS ere eee in ws ole een ee ee woeiseeeeee 1. 84 11 1.65 0.10 3to 8 
WARN CIES Pee eee er oem nse ewe SAL 1.93 18 1.75 12 3to 7 
GUITTCHES Haier = ree ae ees Ses we cee Soot ce ate 2.31 4 1.85 15 3to 6 

Three-horse teams: 
TPA TAG) BYES) aes Selene ee ee cee 1.93 7 2. 20 0 3 to 10 
AST OIE Se pee ee Se eles roe eine ee se has cignis tise 2.41 59 2. 40 .10 3to 9 
Tu GTO Y GS OG SS) ks aca ea ee 2.94 171 2.60 e12 3to 8 

Four-horse teams: 
GETEIVE] OG Si ei ae > eae ae eer go 3.00 1 2.30 0 3 to 12 
TIER ASE Sie Se ee re eee ee ne 2.83 6 2. 50 0 3 to 12 
GAN CHES ee eee = errr Se et Loe Sy ry ee a 3.19 25 2.80 -10 3 to 10 

Compilation of the data for gang plows indicated that 58 per cent 
of the gang plows used have 14-inch bottoms, 30 per cent use two 
12-inch bottoms, while only 12 per cent use other sizes. A limited 
number use a light gang with two 10-inch bottoms. It was seen also 
that deep plowing is practiced less with gang plows than with sulky 
plows, 29 per cent reporting 5 inches deep, which percentage would 
doubtless be largely increased if correction were made for concentra- 
tion on the 6-inch depth. Less than 2 per cent reported depths 
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greater than 8 inches, whereas for the walking, sulky, and: gang 
plows, respectively, the percentage plowing at 8 inches dee» is 17, 12, 
and 5. Four horses are used by 58 per cent, five.°rses by 25 per cent, 
and six horses by 10 per cent. Many find it necessary to use more 
than six horses where the same horses work all day or on very heavy 
plowing. In the Central West gang plowing is often done with four 
horses working half days alternately. This inquiry has not sepa- 
rated these from the general averages in the table, since it was not 
feasible to provide space for this practice in the blank on which the 
information was obtained. 
When the gang-plow data were brought together by widths with 

averaged depths and vice versa, it would seem that the users of the 
wider plows had heavier horses and also did not plow so deep. With 
increased power at a given width, the depth increased. In gen- 
eral, the depth decreased as the width increased, while the acreages 
per day and per horse increased, and conversely. The analysis in- 
dicated that each 1,000 pounds of horse is loaded with 29 square 
inches in a cross section of the furrow with four horses, 25 square 
inches with five horses, and 23 square inches with six horses, and that 
these teams plow 0.86, 0.79, and 0.68 acre per day per 1,000 pounds 
of horse, respectively. 
A comparison of the reported acreages per 1,000 pounds of horse 

for sulky and gang plows indicates that the gang plows are somewhat 
more efficient when working at the same widths and depths. The 
fact that a smaller proportion of farmers use 4-horse teams on gang 
plows than use 3-horse teams on sulky plows indicates that four 
horses are much overloaded by a gang plow. ‘This conclusion is also 
borne out by the fact that plowing deep is not so general with gang 
plows, as well as by the general opinion of farmers in regions where 
gang plows are used. The operation of plowing is a severe tax on 
horses, but its magnitude and cost encourage the tendency to load 

them to the limit of their capacity. The greater acreages plowed by 
the gang type are due in part to the more level land, to freedom from 
obstructions in the soil, and to the greater speed required of horses 
in the sections where sulky and gang plows are used. They may also 
be accounted for by the mechanical construction of the sulky frame, 
which makes it possible to hold the plow to its rated or other desired 
width more uniformly than can be done with walking plows when the 
horses are overloaded. In plowing, anything over 25 square inches 
in cross section and 0.65 acre daily per 1,000 pounds of horse appears 
generally to be an overload. 

In Table IV data for gang plows have been compiled in a manner 
similar to that for Tables II and III. The daily duty for any desired 
unit of equipment and depth can be readily ascertained by inspec- 
tion of the fourth and fifth columns, 
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TasLeE 1V.—A normal day’s work with a gang plow, giving the daily acreages reported at 
6-inch depths for each width, adjustments for these widths, and a scale of allowances for 
other depths. 

|Net hours in the field, 9.65.] 

Allow- 
s i ance per Prac- 

Plowed | Number | Adjusted inch for | ticable Team and width. = = per day. |averaged.| acreage. other depths. 

depths. 

Four-horse teams: Acres. Acres. Inches. 
PANACTICS eee ees eee ete Ue ns ee eh 4.23 71 4.00 0.12 3to 8 
PRR IVET CRIES yee ears et eet mete Beier Nosy sore sek IN i Ee) ke 4.72 73 4.25 a5 3to 7 

Five-horse teams: 
DANITY CHES tes aera ret oe eae ee Re eS eh 5.00 8 4.50 . 10 3to 9 
2ST CICS ere ee eee EE, eM pn Sere ee 5.14 69 4.80 .12 3to 8 

Six-horse teams: 
DASITI GTI OS hee ee ae ee as ore atte wes ee Se tee oa 4.5 4 4.75 0 3 to 10 
PRT CH ES ee eterno Ree aie gee oe Ue 5.05 31 a5 10 3 to 10 

Limited data on plowing with traction engines have been assembled 
in Table V by the rated horsepower of the engines used. In the 
last column of the table the adjusted factors have been included, 
these being based on the average efficiency of the total number 
reporting, then weighted according to the rated horsepower opposite 
each, respeetively, in the first column, and finally reduced 10 per 

cent. With this type of equipment the total day in the field is from 
1 to 14 hours longer than with horse-drawn plows, while the time 
actually in motion with engines is nearly as long as the entire day 
in the field with horses. The depths at which the traction outfits 
work is considerably less than the practice with the ordinary plows 
in the humid sections. On sod, the width of cut is less and the depth 
plowed is about two-thirds of that on stubble. From 20 to 25 per 
cent greater areas can be plowed daily with the same equipment on 
stubble than can be turned in sod. From average compilations it 
appears that the daily efficiency of tractors in plowing is about 
0.90 acre on stubble and 0.70 acre on sod for each unit of rated 
power, while the load for each unit of power is 31 square inches 
in cross section on stubble and 20 inches in breaking sod. 

TaBLE V.—A normal day’s work in plowing stubble and sod with traction engine, giving 
the average acreage reported, according to the horsepower of tractor. 

PLOWING STUBBLE. 
[Net hours in the field, 10.97; net hours in motion, 9.25.] 

: . Width Reported) Number | Adjusted 
Horsepower of engine. of cut. Depth. acreage. | averaged.| acreage. 

Feet. Inches. 
ie Pa se eat ga eS eh ot 7.4 5.9 15.4 5 12 
Ds oe Soe SBOE eae en ae ene 7.9 6.2 18.4 20 16 
Pr ef Gee SO Ba ee 9.7 5.8 21.0 14 18 
UES 3 boob oc Se aS en ener eee 11.3 6.0 22.6 54 20 
SN APSR ee ae ee ee aE oe Nene igo aie ies 6. 2 24.7 33 24 
Boe Bio AoE eS a a ee ea eee eee 14.6 6.3 32.5 26 26 
Hn cosas ee Se Gea eS ee eee ee 15.3 5.6 33.3 11 32 
A Re SR FS Gre in ae Se ik 10.0 5.9 22.0 13 36 
Repeating oss Unt ee a oe shee ck 1253 7.0 | 21.2 12 42 
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TaBLE V.—A normal day’s work in plowing stubble and sod with traction engine, giving 
the average acreage reported, according to the horsepower of tractor—Continued. 

: PLOWING SOD. 

[Net hours in the field, 11.32; net hours in motion, 8.83. } 

Width Reported| Number | Adjusted 
of cut. Depth. 

Horsepower of engine. 
Pp & acreage. |averaged.| acreage. 

NE Bese Sa Serine wi sends ore ee IO Ce em omnes 5. 2 4.4 10.3 4 TOG, 
20 EO ett BSS ee ees Ue eee Bee Soe ie eee rete ee 6.1 4.4 13.5 16 13.0 
EE eT RASS aHe is SAE ara socee sonebobas soGenacebeAe 7.9 -4,2 15.7 12 14.3 
DO Ree pitied Steves Sta a SE aia Ui emia ere eee SOE 9.8 4.4 18.3 43 16. 2 
1 eae ee a AINA ce eS ede Sasa e aE 9.7 4.5 20.3 27 19.5 
0) Oe eee NA AD ee SAE Bae em oH aS se AHO EO Reaaa ae --13.0 4.7 27.0 2d 20.8 
AQ ode cd ose Bade la Ss pan ea eet ee eee ee 13.8 4.3 28. 2 11 26. 0 
Al BNE Sa wie Se create Dares ei ore eae ey tes esate Sterne ee 8.4 4.5 17.2 10 29. 2 
GORE Set eo cee Ste Seat ete pee ea ee eee 9.3 5. 4 18.0 6 35.0 

HARROWING. 

Data were accumulated on the operation of harrowing with the 
spike-tooth or smoothing type, the spring-tooth type, and the disk 
or pulverizing type. With the spike-tooth harrow it appears that 
41 per cent of farmers use two horses, 29 per cent use four horses, 
and 23 per cent use three horses. Only 7 per cent use other numbers 
of horses in their teams. The most popular width of harrow is 10 
feet with 17 per cent, the 8-foot width being second with 15 per 
cent. In other sizes, from 4 to 26 feet, the percentage in use is 
quite evenly distributed between the limits of 4 to 7 per cent. The 
draft of this implement is comparatively light for its width, so that 
the harrowing of large areas daily or the careful preparation of 
smaller areas is possible and economical. 

Analysis of the data showed that on freshly plowed land about 20 
per cent less can be covered per day than on well-packed fields. The. 
average area reported for 3-horse outfits was less than would be 
expected from an increase of 50 per cent in power, but the width was 
not increased in proportion. With the four-horses the width reported 
averaged more than twice that of two horses and showed an acreage 
more than 100 per cent greater. With the spike-tooth harrow, 
which is an implement of comparatively light draft, those farms 
which can economically utilize more horses in the team throughout 
the season can also secure greater efficiency per horse in harrowing 
than is commonly obtained by the majority who use the smoothing 
harrow with one or two horses. When the data for spike-tooth 
harrows were consolidated by widths, it was seen that the acreage 
covered per day per horse and per foot in width increased directly 
in proportion to the width. In general, each foot in width of the 
harrow should cover from 1.5 to 1.75 acres daily, and each horse 
could be loaded with 44 feet in width and go once over from 6 to 6.5 
acres without inconvenience on freshly plowed land. On well-packed 
land each foot in width should harrow from 1.75 to 2 acres and each 
horse could be expected to work from 7.25 to 8 acres. 
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In Table VI the original data for the most common widths of 
spike-tooth harrows are tabulated by horses in the team. Adjusted 
acreages have been computed for these widths and allowances indi- 
cated for other widths. From an inspection of this table the daily 
duty of any spike-tooth harrow unit and team can be readily ascer- 
tained, as well as the limit of feasible width for the respective teams. 

TasLeE VI.—A normal day’s work with a spike-tooth harrow, giving the average acreages 
reported for the widths most frequently used and adjustments for other widths. 

[Net hours in the field, 9.65.1 

W idth of harrow. On freshly plowed land. On well-packed land. 

Num- | | 
ber of | Most Har- Allow- Har- Allow- 
horses. mance 3 ae on rowed | Number | Adjusted} ance for | rowed Number | Adiusted ance for 

Be: ath per j|averaged.) acreage. |eachfoot| per |averaged.) acreage. | each foot 
* | day. in width.| day. in width. 

Feet. Feet. | Acres. Acres. | Acres. | Aeres. 
2 4-12 8 10.8 224 | 9. 50 1.2 12.9 194 | 11.5 1.5 
3 8-16 10 15.3 149 13.5 1.5 19.0 140 | 17.5 1.8 
4| 10-26 16 28.3 112 25. 0 1.8 35: 102 | 32.0 2.0 

| 

Analysis of the data for spring-tooth harrows indicated that 49 
per cent of farmers use two horses, 33 per cent use three horses, and 
11 per cent use four horses. The 6-foot harrow is used by 38 per 
cent, or twice as many as use any other width, while about equal per- 
centages use 5, 7, and 8 foot widths, and very limited numbers use 

any other size. Since the widths used in spring-tooth equipment 
(Table VII) average only half that of spike-tooth harrows, it appears 
that the draft of this type of implement on the soils where it is used 
is twice that of the smoothing harrow on the soil where the latter is 
found practical. The spring-tooth harrow is better adapted to 
stony soils, where the ordinary harrow would not work well. For 
2-horse, 3-horse, and 4-horse teams the acreage per horse decreased 
somewhat and the acreage per foot of width increased to some 
extent as horses were added, indicating that a width over 2% feet 
per horse is generally an overload. On freshly plowed land each 
foot in width should cover from 1.2 to 1.5 acres daily and each horse 
could conveniently draw from 24 to 23 feet in width and cover 3 to 3.25 
acres. On well-packed land each foot in width could be expected 
to cover from 1.4 to 1.7 acres daily and each horse from 3.5 to 4 
acres. About 20 per cent less can be done on freshly plowed than 
on well-packed soil. This is doubtless due more to the poor footing 
and consequent high stepping, which tires the horses, than to any 
difference in draft. With increasing width the daily duty of spring- 
tooth harrows increases only half as fast as that of the spike-tooth 
harrow. 

In Table VII the original data for the most common widths have 
been brought together by horses in the team. The table is parallel 
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in all respects to Table VI for spike-tooth harrows. The duty of any 
team and width can readily be found by inspection. In using these 
tables it should be borne in mind that the widths most commonly 
used have doubtless been found from experience to be the most 
efficient, so that the factors for other widths, if required in practice, 
would doubtless be underloads in the smaller sizes and overloads in 
the larger sizes. 

TaBLE VII.—A normal day’s work with a spring-tooth harrow, giving the average acreages 
reported for the widths most frequently used and adjustments for other widths. 

[Net hours in the field, 9.65.] 

| Width of harrow. On freshly plowed land. On well-packed land. 

Num- | | 
ber of | eee | Ber Allow- | Har- | _ Allow- 
horses. | Se. | CST anal rowed | Number | Adjusted} ance for | rowed | Number | Adjusted} ance for 

palin per |averaged.) acreage. |eachfoot| per j|averaged.) acreage. | each foot 
"| day. in width.| day. in width. 

Feet. Feet. | Acres. Acres. | Acres. Acres. 
2 - 6 | 7.4 180 6.5 0. 60 8.6 169 dee 0. 70 
3 6-10 6 | 8.2 120 7.4 7 10. 2 113 9.2 - 80 
4 6-12 8} 13.1 22 11.8 75 14.8 13.3 -90 

j 

Compilation of the data for disk harrows showed it to be an imple- 
ment of very heavy draft, since 52 per cent of farmers find it neces- 
sary to use four horses on an implement which is not frequently found 
in widths over 8 feet. This width is one-half that of the largest 
practicable size in the spring-tooth type and one-fourth that for the 
largest spike-tooth harrow. The relative draft per foot of these 
implements appears to be in the proportion of 4,2,and1. About the 
same proportion, 23 per cent, that report using two horses with the 
spring and spike tooth harrows use three horses in disking. The 
8-foot width is somewhat more generally used than the 6-foot width 
and 75 per cent of the disk harrows reported are from 6 to 8 feet wide. 
The 16-inch disk is most generally used; 17 per cent have the 18-inch 
type, and a somewhat smaller proportion use the 12, 14, and 20 
inch sizes. Well-packed land is about 20 per cent easier to disk 
than freshly plowed land from the standpoint of acreage covered in 
a day. When the power is increased, the average acreage per day 
increases, while the acres per horse tends slightly to decrease and 
the acres per foot of width increase, indicating an overload by this 
implement with the smaller numbers of horses. The area disked 
by 3-horse teams does not increase over that by 2-horse teams in 
the proportion that the acreage for four horses increases over that for 
two horses. The same variation appears as between the 4-horse and 
5-horse teams when compared with the difference between 4-horse 
and 6-horse teams. This is in part explained by the fact that the 
widths reported for the three and five horse units do not increase in 
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the same proportion as the power, and in part by the apparent ineffi- 
ciency of 3-horse and 5-horse hitches and the difficulty to the aver- 
age teamster in handling them. In general, each horse was loaded 
with 2 feet in width and must harrow 2.5 to 3 acres on freshly plowed 
land and from 3 to 3.75 acres daily on well-packed land. The duty 
of each foot in width of harrow is from 1.3 to 1.5 acres daily on 
freshly plowed land and from 1.5 to 1.8 acres on well-packed land, 
assuming adequate power at the normal speed of horses. 

In Table VIII original data for the most commonly used widths 
and teams in disking are presented, together with adjusted factors 
for these widths and a scale of allowances for other widths. The 
daily duty for any team and width can be ascertained from this 
table by inspection. 

TaBLeE VIII.—A normal day’s work with a disk harrow, giving the average daily acreage 
reported for the widths most frequently used and adjustments for other widths. 

[Net hours in the field, 9.65. ] 

Width of harrow ; On freshly plowed land. | On well-packed land. 
| 

Num- ; | | | | 
ber of Mast. | Har- Allow- | Har- | Allow- 
horses. Paneer corunan| rowed | Number | Adjusted| ance for | rowed | Number | Adjusted) ance for 

Be. | ae per j|averaged.| acreage. |eachfoot| per | averaged.| acreage. | each foot 
a aye in width.| day. | in width. 

Feet. Feet. | Acres. Acres. | Acres. Acres. 
2 4-8 6 | (EZ 159 6.5 0. 50 | tod 147 6.7 0. 60 
3 5-10 6 7.5 163 6.8 . 60 | 9.1 165 8.0 .70 
4 6-10 8 12.8 414 MES ~80 | 1554 432 14.0 . 90 
5 7-10 8 THe: 7 12.0 . 85 | 13.4 7 14.5 -95 
6| 7-10 8 | 15.4 16 13.5 1.00} 18.0 19 16.0 1.10 

| 

ROLLING WITH LAND ROLLER. 

The land roller is not an implement of heavy draft, 83 per cent of 
users finding two horses adequate for a considerable range in width. 
The 8-foot width is most generally used, while about equal numbers use 
6, 7, and 10 foot widths. Widths of 12 and 14 feet are not uncommon. 

A 3-horse team is used by 6 per cent and four horses by 8 per cent of 
farmers. Where three or four horses are used, the acreage per horse 
is slightly less than with two horses. With the 2-horse teams each 
foot in width covers less area daily than with larger teams, indicating 
that the latter move on the average somewhat more rapidly than 
two horses. With land rollers it appears to be economical to use the 
larger sizes, since more land can be covered in a given time without 
adding greatly to the work of the available horses. A width of 4 or 
5 feet is a reasonable load per horse and 5 to 7 acres daily per unit of 
power can be normally expected. The duty of each foot in width is 
from 1.6 to 1.9 acres daily. 

5774°—Bul. 3—13——3 
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In Table IX the original averages for the widths most frequently 
used, shown in the second column, have been given, together with 
adjustments for these acreages and a scale of allowances for other 
widths of rollers. From the table, computations can readily be made 
for determining the daily duty of any team and width of roller. 

Taste [X.—A normal day’s work with a land roller, giving the average daily acreage 
reported for the widths most frequently used and adjustments for other widths. 

[ Net hours in the field, 9.65.] 

| Width of roller. 

a E | : H) Allowance 
és ae | Rolled | Number | Adjuste for each 
Number of horses. | Most | per day. |averaged.| acreage. | foot in 

Range. | common | | width. 
width. 

see | | 
| Feet | Feet. Acres. Acres 

DY ah ee EI RAINES Dg ose 8 13.2 442 12 1.10 
ce a a aris SSS See ey ere sai 6-14 | 8 | 13.5 24 12.5 1.15 
igh coat Pon aM rs ts ats ee 8-18 | S| -. 15.2 37 1 1.20 

PLANTING OPERATIONS. 

With the grain drill the popular sizes range between 4 and 12 feet in 
width, a greater number, 23 per cent, using the 8-foot width than 
any other, with the 6-foot width next. Only 9 per cent use three 
horses with grain drills, two horses being used by 46 per cent and 
four horses by 41 per cent of farmers. From the general averages it 
was seen that the acreage per day per foot of width increased with 
added power, suggesting a shght overload per horse on the smaller 
drills with 2-horse teams. The larger teams are used on the larger 
fields. It was found also that with increasing width and power the 
acreage planted per day increased, except for the 12-foot width, the 
limit of practicable width from a mechanical standpoint doubtless 
being approached in this size. In general, each horse can be loaded 
with 24 to 2? feet in width of drill, and should be expected to cover 
from 4 to 4.5 acresin a day. The duty of each foot in width of drill 
is from 1.5 to 1.75 acres per day, assuming adequate power. When 
the grain-drill data were arranged by length of the field it was found 
that between lengths of 40 and 160 rods there appeared to be no 
advantage in favor of larger fields. This was found to be true of 
other data arranged by distance hauled or length of field, indicating, 
without exception, that within the limits of 40 to 200 rods distance 
is not a factor in the day’s work. 

In Table X, for grain drills, the average acreage for the most common 
widths and teams is presented, together with adjusted acreages and 
a table of allowances for other widths. From this table reasonable 
widths of drills for each size of team can be chosen and the daily duty 
of any width found from the factors in columns 6 and 7. 
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TABLE X.—A normal day’s work with a grain drill, giving the average daily acreage 
reported for the widths most frequently used and adjustments for other widths. 

[Net hours in the field, 9.62.] 

Width of drill. | 
5 ee Allowance 

Drilled | Number | Adjusted! for each 
Number of horses. Most | per day. Javeraged.| acreage. | foot in 

Range. | common width. 
width. 

Feet. Feet. Acres. Acres. 
De ana nee e See ea es acre deems eee ne 4-8 6 8.8 239 7.0 1.40 
eee a ayaa nag ce etent is as ae ea ene 6-10 8 UALS ef 40 10.5 1.50 
1 se Seas OF ese eee eee 8-12 8 14.0 178 12.5 175 
(Re Base abe Soa on bon ean aoe Semeeacrsts 8-12 8 16.3 6 | 14.5 2.00 

The reported and adjusted data for seeding with a broadcast seeder, 
a knapsack sower, and a wheelbarrow sower are brought together in 
Table XI. With the wheelbarrow seed sower the 14-foot width was 
used by 40 per cent of farmers, the 16-foot width by 23 per cent, and 
the 12-foot sower by 18 per cent. While the acreage planted daily 
increased with the increasing width, it was seen that the proportion 
of increase fell off at the same time, indicating that the 16-foot width 
approaches the mechanical limit to convenience in manipulation. 

TABLE XI.—A normal day’s work in seeding with the broadcast seeder, knapsack sower, 
and wheelbarrow sower, giving the average daily acreage reported and adjustments for 
other widths of sower. 

[Net hours in the field, 9.68.] 

Width. 

Seeded | Numb es eede Number |Adjusted | ance for 
Implement. Most | per day. |averaged.} acreage. | each foot 

Range. | common in width. 
width. 

Feet Feet. Acres Acres 
BROAGUCASUSCC Clase ee ms se ae See en ee le See sees 13.5 573 ADE QE eee Ws eaeney 
KAN SACKISOW Cle ate ee cee se ey re Se ME NS oe 22.3 145 DONOR Steere 
iWsheel barrow: SOWeLrs...22 5.5. .42.25555.- 10-16 14 20.3 82 18.0 1.50 

In Table XII there are grouped the original averages for planting 
corn and cotton in rows 42 inches apart, the most common width. 
Adjusted acreages are also included and a scale of allowances for each 
6 inches difference in width of row. As with other tables in this 
bulletin, Table XII is based on analytical tables covering the entire 
number reporting for these operations. It was found that 41 per cent 
of farmers plant corn and cotton in rows 42 inches wide, while about 
equal percentages plant in rows 36, 44, and 48 inches apart, respec- 
tively. Throughout the country the range is from 10to72inches. In 
these operations two horses are used by 61 per cent, and 39 per cent 
use one horse. The 2-row planter is used by 54 per cent and the 
l-row planter by 46 per cent. Comparatively few growers use two 
horses with a 1-row planter, but the meager data for this group 
indicated that the addition of one horse and the advantage of the 
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high-wheeled type increase the daily efficiency of the implement 
from 40 to 90 per cent, making this equipment nearly as efficient as 
the 2-row planter with two horses. On the 2-row planter it is, of 
course, necessary to take considerable time in changing the check 
wire. The 2-row planter with two horses is essentially twice as rapid 
as the 1-row planter with one horse. With an inexpensive hand 
planter a man can plant from 60 to 75 per cent as much corn as can be 
done with a man and one horse using the horse-drawn type of imple- 
ment. 

TasLe XII.—A normal day’s work in planting corn or cotton, giwing the average daily 
acreage reported for the widths of row most frequently used and adjustments for other 
widths of row. 

[Net hours in the field, 9.67.] 

Most i eee Allowance 
common | Plante umber |Adjusted | for each 6 

OWE, Planter. width of | per day. |averaged.| acreage. | inches in 
row. width. 

Inches. Acres. Acres. 
Onethorsere f28 322s Ve One row........-- 42 6.9 226 6. 25 0.80 
ED WiOQRONSCS 2 2aer- te matee ae Soe eee GIs e as ae Meee 42 10.9 57 8.75 - 90 

IDO icercen es oe ne arm Se ee Two-row.........- 42 13.6 430 12.25 1.25 
Hela ee ae a ve ee a Eland eee ees 42 4.4 162 4.00 . 60 

Work factors for planting sweet potatoes, cabbage, and tomatoes 
by hand are arranged by crews in Table XIII. On account of the 
limited data for each crop, the data for the three crops are averaged 
in the table. Planting sweet potatoes can be done somewhat more 
rapidly than planting cabbage, while tomatoes can be set out some- 
what more rapidly than sweet potatoes. The duty of a man at 
work of this character is not less than 0.75 acre per day. Compara- 
tive data for planting these crops with a transplanting machine were 
not made available because of the timited number reporting trans- 
planters. 

TaBLE XIII.—A normal day’s work in planting sweet potatoes, cabbage, and tomatoes 
by hand, giving the average daily acreage for designated crews and adjustments for each 
crew and width of row. 

[Net hours in the field, 9.85.] 

Allowance 
: Number z for each 6 

Number | Width of | Planted Adjusted | ~ : 
Number of men. aver- inches in 

ofhorses.; row. per day. aged. acreage. aera 

of row. 

Inches. Acres Acres. 
1 ea eae Oe Meee Bins ey a Beh erie I Nae ok Li 1 36 1.0 51 0.90 
Die a aie ape easy orale SIAN See ce ae as nee eee il 38 1.6 61 WEFAN) 12 

2 32 1.9 60 1.90 14 
oR ee ESTE ls te eet ne tage MAS OS a a 2 40 2.4 28 2.60 16 

] 

In Table XIV are presented the averages for cutting seed potatoes 
by hand and with the mechanical cutter, respectively. The cutter 

does the work somewhat more than 100 per cent faster than it can 
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be done by hand. Only one practical grower in five used the cutter, 
however, the majority believing that the certainty of having an eye 
on each seed piece is worth the extra expense in the cutting. The 
original averages have been adjusted by reducing them about 12 per 
cent. 

TaBLE XIV.—A normal day’s work in cutting potatoes for seed, giving the average num- 
ber of bushels per day for cutting by hand and with cutter and adjustments for each 
method. 

[Net hours at work, 9.48.] 

Es Adjusted 
: Cut per Number “eee 

Method of cutting. day. averaged. | WOE 

| 

Bushels | 
TeSi7 EOVER AYO LE en i ee eee SR cere ae ere ere ee 15. 03 760 13.50 
MELERCULLEHIC Ene S) ae rhe dee Peers Ais 32.24 169 | 28. 00 

The acreages reported for covering seed potatoes after planting are 

averaged in Table XV according to the number of horses used and 
these averages adjusted by reducing them about 10 per cent. A 
2-horse team covers somewhat more ground than one horse, and 60 
per cent of farmers find it more practical to use two horses. 

TABLE XV.—A normal day’s work vn covering seed potatoes after planting, giwing the 
average daily acreage and adjusted factors. 

[Net hours in the field, 9.53.] 

Covered Number | Adjusted S 
Number of horses. per day. | averaged. factors. 

Acres. 
te nee Sey Bee ee te is pie ee ed ei ee ee ee 4.63 299 4.15 
Ne Fo eB wy AS So, See ee ES IS SSE SES aE 5.96 541 5.35 

The averages for the operation of marking off land for planting 
are grouped in Table XVI by horses in the team and the width most 
frequently used. These averages are reduced about 10 per cent to 
give the adjusted acreage in the table, while the allowances for each 
difference of 1 foot in width were determined from analytical tables. 
The 3, 34, 6, 9, and 12 foot widths are in most general use. The 
wider markers are in the minority, 31 per cent using a 3-foot marker, 
and 14 per cent a 34 foot, with smaller percentages for other widths. 
On the light soils of the Atlantic Coastal Plain, where extensive 
trucking operations are carried on, the wider markers are in vogue. 
There appears to be no economy in using more than one horse with 
markers less than 12 feet wide, although 59 per cent of planters use 
two horses in this operation. 
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TaBLE XVI.—A normal day’s work in marking rows for planting, giving the daily acre- 
ages reported for designated widths and adjustments for each width. 

[Net hours in the fleld, 9.53.] 

Marked 

Width of | Width of for é ae | Numb d d app i Co) idth o or each 3 | umber Adjuste for each 
Number of horses. marker. | rows. feetin | averaged. | acreage. foot in 

width of | width. 
marker. 

Feet. Feet. Acres. Acres. 
TOMES Cates, Sree tes = ice even 3-12 3 5. 68 89 5.1 0. 
DS lp alk he eee eRe See we 3-12 3 6. 81 7 6.2 65 

The operation of planting Irish potatoes by hand and with the 
l-man and 2-man type of potato planter is reported in Table XVII. 
Out of 925 reports, 31 per cent name two acres as a reasonable day’s 
work in,dropping potatoes by hand and 26 per cent allow one acre. 
With the potato planter the 2-man type is somewhat slower than 
the automatic-feed type. The former is in more general use, since 
planters feel more certain that seed is placed in every hill with the 
hand-feed type. The picker (1-man) type of planter also tends 
to spread disease from one seed tuber to another if disease, such as 
scab, is present. The original averages have been adjusted by 
reducing them about 10 per cent. 

TaBLeE XVII.—A normal day’s work in planting Irish potatoes, giving the average acre- 
ages reported and adjusted factors for each method. 

[Net hours in the fleld; 9.53.] 

j Number | Number |} Planted | Number | Adjusted 
Operation. of men. | of horses.| per day. | averaged.) factors. 

Acres. 
Dropping byMand ee 22s eee an ee ae eee ee Ie ees ee 1.98 925 1.8 
Blantineswitheplanters=s.qass cece sateen tera 1 2 5. 48 132 5.0 

2 2 4.91 174 4.4 

HANDLING MANURE. 

In Table XVIII the operation of hauling and spreading manure 
with a manure spreader is shown for loads of less than 60 cubic feet 
and for 60 cubic feet and over. The heavy draft of this implement 
renders the use of three or more horses necessary in 70 per cent of cases. 
A 2-horse team is used by 30 per cent, three horses by 45 per cent, and 
four horses by 25 per cent of those owning spreaders. The larger 
loads and teams are all reported from the Mississippi Valley region. 
Fewer of the larger loads can be handled in a day, but with the in- 
creased power used they are unloaded more quickly and spread more 
evenly. From 14 to 1? more loads daily can be spread on sod than 
on plowed land. For practical purposes the origmal averages have 
been adjusted and reduced about 10 per cent. 
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TaBLE XVIII.—A normal day’s work in hauling and spreading manure with a spreader, 
giving the average work factors reported and adjusted factors averaged according to the 
size of load. 

[Net hours at work, 9.57.] 

Size of load. 

Below 60 cubicfeet.| ®9 cubic feet and 
Item. over. 

Reported| Adjusted | Reported! Adjusted 
averages.| factors. | averages.| factors. 

EV OTSES HONG GORI te eee en asl ee oars aes at A apne UN a 2.56 2 or 3 2. 88 3 
Mistancehauledsrodsis. 2 2 eske ea eee eee eee ON Ane opin sacs 1D Weekeossooc 
NGO AASTOMISO CEE aa NEN yas eae pe ce ie Sciences Bieri ie ara wi ca 13.9 12.0 13.1 11.0 
Moadstonks tulb beset yeemac cries <r teen cic eee ae eee eee 12.7 11.5 11.7 10.5 
WMoadSipenacre = scaacise cen oeinciee ew see ccs cs aoeeec aed ee se aeelseers 7.6 7.5 6.6 6.5 
IN DinOTASS) (0) ORGS aes aea is See Tee eo eOUEe cEoe SS sare ene seernacsc 23.6 30.0 25.9 35.0 
Minnibesitormloadiass saeco sats As cee eh care eae ae a crane 10.0 15.0 9.8 14.0 
INumiberaverssed=s sssssna8s oss e Ge as 5 aaa neste cme as ewe S20 es) | ees eee ASH weg as Eset 

In Table XIX, spreading manure from a wagon box with a fork, it 
appears that the average time to unload a 42-bushel load of manure is 
about 28 minutes, irrespective of the distance spread. With the 
spreader muth larger loads can be thrown off in a period of 10 minutes. 
In this operation 54 per cent of farmers cover a strip 16 feet wide or 
more with each load, 36 per cent spread from 9 to 15 feet, and only 10 
per cent unload in strips less than 9 feet wide. 

TABLE XIX.—A normal day’s work in spreading manure from a wagon with a fork by 
one man, giving the time to unload averaged according to the distance spread. 

Distance spread. 

Size of | Time to | Number 
load. spread. |reporting. 

ange. Average. 

Feet. Bushels. | Minutes. 
SHLEC GOTH ES Seren etc apts, ee me ees a er icra Meee) eof 6. 84 42.6 28.11 88 
Out OM Si COU Se eee sac ets sek Se eas bene ne ee woe rele 11.77 42.10 27. 98 323 
NGsee tian CeOVel era see ese es ae eee cee, been Seine 20. 56 43. 94 28. 54 465 

In Table XX the practice of hauling and dumping manure in piles 
for later spreading by hand is reported. According to 45 per cent, a 
fair day’s work is between 8 and 10 loads a day, the average for all 
conditions being about 12 loads daily. Farmers who practice this 
method haul loads averaging from 40 to 45 bushels in bulk. 

TABLE XX.—A normal day’s work in loading, hauling, and dumping manure in piles 
by one man with a team. 

Number of loads per day. Percent- | Size of | Distance | Number | “. 4. yo- 
load. hauled. | averaged. Sine 

Range. Average. Donne: 

Bushels. Rods. 
AUP ENE. SSNS SS ca ep gE a 5. 74 44 99 120 16 
3 LO: 5 Ss Se ES ae a ete 9, 22 43 Ue 344 45 
TUL Uy Tee See ee LAS appa AN est ES aU 12. 87 42 69 207 27 
Overs jaeeereet hn ee Ne fe ee 20. 92 42 67 94 12 
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In Table X_XI the subsequent operation of spreading manure from 
piles previously placed in the field is arranged by the size of the piles, 
the percentage reporting each size being also given. Compari- 
son of this table with the similar operation of spreading lime from 
piles (Table XXIII) reveals the same general features. In each an 
increase in the size of piles is accompanied by a decrease in the number 
spread and an increase in the number of bushels spread in a day. 
Piles contaming about 6 bushels are most common, while smaller piles 
averaging 3 bushels each are more frequent than those containing 
over 10 bushels. 

TasBLe XXI.—A normal day’s work in spreading manure from piles with a fork by one 
man. 

{Net hours in the day, 9.576] c 

Size of piles. Spread per day. 
Nambers Percent- 

averaged. ae 
Range. Average.| Piles. Bushels. 1B =e 

Bushels. | 
Winder @ busholses. s-0- b> aie 5 see eres 2.99 199 595 166 | 37 
tOrG AUIS CIS cere et nee eee ag eo a gy eee pen eee 5. 70 147 842 200 | 44 
1itesk4sbushels #> ss eee ee ae ee ee 19.18 102 1,047 88 | 19 

\ 

In many respects the data for the several operations in handling 
manure are less satisfactory and lack uniformity to an extent not 

found in any other operation reported on. For this arduous work 
there appears to have developed among farmers less definite ideas 
than might be expected as to what constitutes a fair amount of work 
for the respective processes. The great variation in the character and 
weight of the material handled doubtless complicates the problem 
of forming definite conclusions regarding these operations, while the 
practice of domg work of this character at times when other work is 
not pressing doubtless operates to make unnecessary the formation of 
definite ideas regarding a fair day’s work. 

SPREADING LIME AND FERTILIZER. 

The data for spreading lime by hand from a wagon box are pre- 
sented in Table XXII, averaged according to the size of load. While 
the number im the respective averages is limited, the table shows 
anticipated relations between the size of load and the number of loads 
handled daily. Those hauling the larger loads are able to spread 
ereater quantities in a day, but can not haul so many loads. 
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TaBLE XXII.—A normal day’s work in spreading lime from a wagon, giving the number 
of loads daily, averaged according to the size of the load. 

[Net hours at work, 9.48.] 

Size of load. Spread per day. 

Weight |—————————__ Number 
per load. averaged. 

Range. Average. Bushels. | Loads. 

Bushels. | Pounds. 
DOLOUSMeI SOM NESS sae say ciers cre nates SE Rea cee cee a 22 1, 5380 201 9. 23 24 
SOMOL OD USHeIS Ah sce. Slee wee hee, ume hee Bo 34 2, 033 261 7.71 45 
ABRCOROOOUS ME ISHyae ss seen ce si Pen ane Ot Dn 49 2,907 321 6. 52 35 
DML OM OUD USMONS! 4s eet Nab ee ns see Bee eistenick ce sane Soe 64 2,700 495 7.8 10 
OV CRE(O DUSILC Seta sy warm eka hem aie cele 106 6, 000 500 4,72 5 

In Table XXIII the operation of spreading lime from piles previously 
laid down in the field is arranged by size of piles in terms of bushels. 
The data were too limited to be arranged into more groups than those 
chosen. The amount spread in a day increases with the amount used 
per acre, as was the case with spreading manure from piles in Table 
XXI. 

TaBLE XXIII.—A normal day’s work in spreading lime from piles, giving the number 
of piles spread daily, averaged according to the size of the piles. 

[Net hours in the field, 9.48.] 

Size of piles. Spread per day. 

x Number 
averaged. 

Range. Average.| Piles. | Bushels. 

Bushels. 
ObtovlebUShelEe eee ates eee ee ee eae ea oe 1 227 227 40 
EGOROUOUIGING Seta cekc om cite tee olen oe les ance na ea ae SHO) 136 477 40 
GaEOLORDUSH el Sita Aeterna Sar eh eh ee ee Re pa See ee 25.6 35 917 21 

——— 

The essential features of the operation of distributing lime with a 
lime spreader and fertilizer with a fertilizer drill are shown in Table 
XXIV. The original averages for the widths most commonly used 
are given, these averages being adjusted by reducing about 10 per 
cent, and a scale of allowances for each difference of 1 foot from the 
tabulated width has been deduced. The 8-foot lime spreader is 
somewhat more popular than the 10-foot size. Lime spreaders are 
drawn by two horses in 75 per cent of cases. With the fertilizer drill 
the 6-foot width is preferred by 30 per cent and the 8-foot width by 
20 per cent of planters, equal numbers reporting the 5 and 7 foot 
widths, while 81 per cent of fertilizer drills are drawn by two horses. 



26 BULLETIN 3, U. 8. DEPARTMENT OF AGRICULTURE. 

TaBLE XXIV.—A normal day’s work in spreading lime with a lime spreader and ferti- 
lizer with a fertilizer drill, giving the average acreages reported for the widths most fre- 
quently used, adjusted acreages for these widths, and allowances deduced for other widths. 

[Net hours in the field, 9.81.] 

| Allowance 
Most Number ~ F | for other Range Spread | Number |Adjusted | : 

Implement. of width. andi of pues per day. | averaged.| acreage. | Coe 
per foot). 

Feet Feet. Acres. 
Limespreader-= 22.24.2522. 2e 4-12 2 10. 65 20 9. 50 0.75 
HMortilizeridrilles=- sess eee oe 4-10 6 2 8. 44 122 7.50 .70 

6-12 8 3 | 10. 40 15 9.35 .70 

CULTIVATING. 

The averages for cultivating corn, potatoes, beans, cabbage, and 
cotton, arranged according to the number of horses to the cultivator, 
are set out in Table XXV. From the standpoint of acreage covered 
in a day, two horses are about 40 per cent more efficient than one 
horse. About 40 per cent of those reporting use two horses in culti- 
vating. A 1-horse cultivator can be expected to cover 4 to 5 acres 
and a 2-horse cultivator from 6 to 8 acres. Cultivating beans and 
cabbage is slower work than that for corn and cotton on account of 
the narrower rows and greater care required with these low plants. 
The original averages have been adjusted by reducing them about 
10 per cent. When the data were assembled by widths of row, no 
marked relation was found between the width and the amount of 
work done daily. This may in part be explained by the meager 
number reported for widths other than 36, 42, and 44 inches, and 
also by the consideration that the width of planted row is not a factor 
in cultivating, since the entire surface of the field must be stirred, 3) 

regardless of the interval between the rows. _ 

TABLE XXV.—A normal day’s work in cultivating corn, potatoes, beans, cabbage, and 
cotton, giving the average daily acreages reported according to the number of horses used 
and adjustments for each cultivating unit. 

[Net hours in the field, 9.79.] 

+ Culti- + Adjusted 
Number Number 

Crop. vated per acreage 
of horses. day. | averaged. per day. 

Acres. 
Gorm 22 - Sa 52S ee oe ee ee ee 1 4.8 791 4.30 

2 (Bir 34| 448 7.00 
‘Potatoes 32 ses ee eee Re eee 1 4.25 | 403 3.80 

2 6.53 210 5.90 
Beans. S22 see OR ee en eye ee ee 1 | 3.87 228 3.50 

P| 6.30 163 TA 
Cabbage: 2 22 222252 3 ck cee Osc he See ee 1 4.08 | 220 3.7 

2 6.06 136 5.45 
Cotton: 2265. Pee eee aos Re a ee 1 ae 112 4,25 

2 7.35 76 6.80 
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SPRAYING. 

The averages for the spraying of fruit trees are shown in Table 
XXVI by the number of men in the crew for both hand-power and 
gasoline-power equipment. Striking increases in the number of trees 
sprayed are shown for each addition to the force of men in the crew, 
the other conditions for each type of sprayer being comparatively 
uniform. Greater numbers of trees are reported for the respective 
crews with the hand-power type than with the sprayer operated by 
gasoline engine, but the size of the trees for the hand-power equip- 
ment is seen to be very much less. In the same table the data for 
both types of sprayer have been consolidated by height and spread 
of trees. Increased height is accompanied by a corresponding spread 
and distance between trees and a reasonably uniform decrease in the 
number of trees sprayed, the crews being practically the same. 
There are, of course, many variations in the construction of spraying 
equipment which affect this operation, such as number of nozzles, 
leads of hose, pressure used, and type of sprayer. In a more detailed 
investigation, averages in terms of gallons per day or hour, as well 
as other useful factors, could be made available. Since it was not 
practicable to cover all of these features in a general inquiry of this 
kind, further observations are necessary to secure exhaustive data. 

TaBLE XXVI.—A normal day’s work with an orchard sprayer, giving the average number 
of trees sprayed daily. 

[Net hours at work, 9.6.] 

SPRAYING BY DESIGNATED CREWS. 

Number 
Number | Capacity | Height of | Spread of} of trees | Number 

Type of sprayer. of men. | of tank. | trees. trees. | sprayed |averaged. 
per day. 

Gallons. Feet. Feet. 
Gasoline pOWeIcccsteee eros ocise sso se ee 1 250 25 28 110 1 

2 180 20 19 191 20 
3 196 20 21 252 24 

MAW OW.CR ao ae ae ok see saci ete ee 1 50 18 13 54 4 
2 57 20 19 134 89 
3 68 18 16 305 20 

NUMBER OF TREES SPRAYED ACCORDING TO THEIR HEIGHT. 

Number 
Average | Number } of trees | Number 

Height of trees. spread. | of men. | sprayed | averaged. 
per day. 

Feet 
WE EE OF WSS es ae ee te eee a Ne 11 2.4 329 33 
SSTORZOMEC lame nia ek a cea oen ick Che camlcaticde aocedacs 17 2.3 182 83 
Onvew20irects(Gyvierage 28023) v.8 sca sec bose selec Secnccicandeece 26 D9) 129 51 

Limited data for spraying field crops planted in rows with a knap- 
sack sprayer and with a horse-drawn field sprayer are reported in 
Table XXVII. Knapsack sprayers and poison dusters are used on 
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truck and small-fruit crops or in young orchards. In spraying with 
a field sprayer on potatoes and other field crops there appears to be 
only a slight gain for 2-horse over 1-horse teams, although most 
users of this equipment employ two horses. A 4-row sprayer will 
cover from 12 to 14 acres in a day. The reported averages in the 
table have been adjusted by reducing them about 10 per cent, and 
the allowances for each difference in width of 6 inches have been 
derived from analytical tables. 

TaBLE XXVII.—A normal day’s work in spraying with a knapsack sprayer and field 
sprayer, giving the average acreages reported and adjustments for widths sprayed. 

[Net hours at work, 9.6.] 

Allowance 
‘ for each 6 

Ganiver Width | Number | Number| Acres | Number | Adjusted} inches in 
preyel- ,| sprayed. | of rows. | ofhorses.| per day. |averaged.| acreage. width 

(acreage 
per day). 

Feet 
Rena pSAG ken seek ence ee 3 1 eek ae ee 3. 04 35 2.45 0.40 
SETS LCT Soca Se a ee eet ed 11.5 4 1 12.76 66 11.50 50 

11.0 4 2 13.54 90 12.25 60 

HARVESTING HAY. 

In Table XXVIII the original averages for the operations of mow- 
ing, raking, tedding, and cocking hay for those widths and teams 
most frequently used have been brought together. These averages 
have been adjusted by reducing them about 10 per cent, and a scale 
of allowances per foot in width for other feasible widths in each case 
has been erected. 

In mowing hay the 2-horse unit is practically universal. In the 
analytical tables there was a slight increase in acreage per foot of 
width with increase of the width of the sickle for sizes up to 7 feet. 
The limit of mechanical efficiency appears to be approached at 7 feet 
wide. 

From 2,105 reports on raking hay it appears that a 2-horse team is 
about 45 per cent more efficient than one horse when used with rakes 
of the widths reported. The duty of each foot in width of rake is 
from 1.45 to 1.60 acres daily. Each horse should cover from 9 to 14 
acres. The 8-foot width is the most used with one horse and the 
10-foot width with two horses. 

In tedding hay with a hay tedder or kicker two horses appear to 
be 45 per cent more efficient than one, and 82 per cent use 2-horse 
teams for this work. Each foot in width of tedder should cover 
from 1.4 to 1.7 acres daily, and each horse could be expected to go 
over from 7 to 10 acres. 

The factor for cocking hay after bunching with a rake is for an 
average yield for the 1,122 reports of 1.87 tons per acre. 
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TaBLE XXVIII.—A normal day’s work in mowing, raking, tedding, and cocking hay, 
giving the average acreages reported for sizes most frequently used, adjustments for these 
sizes, and allowances deduced for other sizes. 

[Net hours in the field: For mowing, 9.52; for raking, 8.44; for tedding, 8.26; and for cocking, 9.12.] 

} | 
Allowance 

Most : Other 
: Number | Acreage | Number | Adjusted | for other 

Operation. common | ofhorses.| per day. |averaged.| acreage. | TePoTted | Vigths width. widths. per foot 

Feet Feet. Acres. 
IMO WHR OR irs he. eee 2 8.85 1, 251 8.0 4-7 1.70 
akan os sey os a ee ee 8 1 11.99 10.8 6-12 215 

10 2 17.91 885 17.0 8-16 80 
Med Ging se Sessa Sank Se 6 1 9.75 36 8.7 5-10 65 

10 2 15.88 113 14.3 6-12 85 
CWockainps (limiam) Bace es es sacle cen e See eee oe 6. 29 iD? Eist7iis| ae NE Reel WE pa Pre ceo 

In hauling hay from windrows to barn, using a hay loader in the 
field, 36 per cent of farmers do the work with three men, 23 per cent 
with two men, and 14 per cent with four men, while much smaller 
percentages use larger crews. It also appears that two horses are 
used by 38 per cent and four horses by 31 per cent, while 42 per cent 
use an 8-foot, 17 per cent the 6-foot, and 15 per cent the 10-foot 
loader. From analytical tables it was also evident that the odd man 
in three and five man crews adds very little to the amount accom- 
plished daily, and also that the hay sling or fork increases the 
efficiency of the equipment from 30 to 40 per cent. Increases in the 
number of men or horses are not attended by proportional increases 
in the amount of work done, the smaller units being most efficient. 
A relative decrease in efficiency per man or per horse with an increas- 
ing size of crew is uniformly found in all of the tables for crew work. 
In this operation the duty of a man with the organization stated is 
from 1.5 to 2.5 acres daily when unloading by hand and from 2.25 to 
3 acres when unloading with sling or hay fork. The 2-horse and 
4-horse crews are most efficient from the standpoint of total acreage 
cleared daily, odd horses adding very little to the efficiency of the 
organization. Those crews having only two men appear to be most 
effective, owing probably to having the proprietor to set the pace, 
while the larger crews give opportunity for lost motion through help 
working only for wages and the limited ability of the average farmer 
to direct the efforts of others as he can his own. When unloading by 
hand with the equipment under consideration, the duty of each horse 
is from 1.75 to 2.25 acres, and when the sling is used this duty should 
be raised to from 2.5 to 3.5 acres per horse per day. Each foot in width 
of loader should cover from 0.70 to 1 acre when the loads are thrown 
off by hand and from 1 to 1.4 acres when unloading with sling or 
hay fork. In the operation of haying, for distances under 200 rods, 
the tabulation of the data by distance hauled shows no relation 
between distance from stack or barn and the acreage cleared in a 
day. 
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In Table X XTX the original averages for the crews most commonly 
used in hauling hay from windrows to barn with a hay loader are 
given, with adjusted acreages for these crews. The adjustments were 
made by reducing the two-man averages 20 per cent, the three-man 
averages 15 per cent, and the four-man averages less than 10 per cent. 
From the adjusted acreages the daily duty of crews of any size in 
this operation can be calculated. 

TABLE XXIX.—A normal day’s work in hauling hay from windrows to barn with a hay 
loader, giving the average acreages reported for crews most frequently used and adjusted 
work factors for each crew. 

[Net hours in the field, 9.53.] 

Unloading by hand. Unloading with sling or fork. 

Number 
Number of men. of horses. 

Acreage | Number | Adjusted) Acreage | Number | Adjusted 
per day. | averaged.| acreage. | per day. | averaged.) acreage. 

2 : 4. 25 : 6. 
4 6. 50 6 5. 20 6. 62 8 7.30 

Se a Ae Se Sas we OR ee ss se 2 5. 86 69 5. 00 7. 84 88 6. 70 
4 7.05 37 6. 00 8. 98 48 7.90 

ae SaaS oS oe ROE 4 7.81 26 700 10. 16 37 9.15 
6 - 66 6 8.00 10.37 8 10. 25 

In hauling hay from cocks to barn the work is done with two men 
by 41 per cent of farmers, 40 per cent use three men, and 19 per cent 
use larger crews. Only two horses are used by 73 per cent and 19 
per cent use four horses. Although three-man crews are much less 
efficient from the standpoint of acres cleared in a day than two and 
four man crews, nearly as many of the former are used in this opera- 
tion as are reported with two men. Arrangement of the data by 
length of haul showed no relation between distance to stack or barn 
and the amount done daily. Any time that may be lost in hauling 
200 rods or less as compared with shorter distances within this limit 
is apparently regained through increased efficiency of the crew in 
other directions. The size of the load does not appear to be a factor 
affecting the acreage cleared in a day, since those reporting larger 
loads and somewhat increased acreages also used somewhat larger 
crews, on the average. The hay fork and sling add from 30 to 50 
per cent to the efficiency of the crews in this work. It was also found 
that those who haul hay directly from the field with hay loaders can 
put away about one-third of an acre more daily per man than those 
who haul it from cocks, other conditions being equal. With hay 
loaders the operation of bunching and cocking js also eliminated. 

In Table XXX the reported acreages for crews used in hauling 
hay from cocks to barn have been brought together, only the more 
common crews being presented. In deriving the adjusted acreages 
the original data for two men were reduced 20 per cent; those for 



NORMAL DAY’S WORK FOR VARIOUS FARM OPERATIONS. al 

three men, 10 per cent; those for four men, 10 per cent; those for five 

men, 10 per cent for the 6-horse crews; and those for 6 men were 
raised 10 per cent or more. From the adjusted acreages the daily 
duty of any combination of men and horses can be ascertained. 

TABLE XXX.—A normal day’s work in hauling hay from cocks to barn, giving the average 
daily acreage reported for the crews most frequently used and adjusted work factors for 
each crew. 

[Net hours in the field, 9.38.] 

Unloading by hand. Unloading with sling or fork. 

Number of men. ae 
@ EES Acreage | Number | Adjusted| Acreage | Number | Adjusted 

per day. | averaged. acreage. | per day. | averaged.| acreage. 

DD ies cg pS a RN Te A ene aN 2 4.39 398 3.50 6.14 287 4.90 
4 5.30 15 4.30 7.94 17 6. 10 

Be ch meee ets Res A SE mee eee ale 2 4.55 331 3.90 §. 44 315 5. 50 
4 6.14 55 4.75 8.16 70 6. 65 

De Se TE ae a el 4 7.17 84 6. 45 10. 14 77 9.10 
6 9. 33 3 7.25 14. 25 4 10. 25 

Lief Smee tt ayaa ee a a Se ee Ape Or 4 7.70 22 7.70 10. 70 30 10. 70 
6 9.71 7 8. 66 12.33 12 11.90 

Oe 55S SE ee eM Raa A 4 8.03 19 8. 80 10. 52 22 12. 45 
6 9.11 9 9. 85 A 53 15 13.60 

> 8 5.00 1 10. 80 11. 60 5 14. 80 

In stacking hay in the field with the aid of sweep rakes or hay 
buckers 32 per cent of farmers use a crew of four men and about 
equal numbers use three and five man crews, while only 9 per cent 
undertake the operation with two men. From the limited number 
reporting this method of making hay it appears that two, four, and 
six horses are equally common. Comparison of the results attained 
in haying with sweep rakes and without them shows an advantage 
in favor of this simple and inexpensive addition to the equipment of 
about 40 per cent, while much of the cost of raking and cocking is 
also eliminated. Analysis of this data also shows decreasing efficiency 
per man and per horse as the crews become larger. 

In Table XX XI the original averages for the most common crews 
used in stacking hay with sweep rakes are given, together with 
adjusted acreages for each of these crews. From this table the 
daily duty of crews of any size can be ascertained. In arriving at 
the adjusted acreages the original data for the smaller crews were 
reduced from 10 to 20 per cent more than that for the larger crews. 

In Table XX XI the data for stacking hay in the field by hand have 
been brought together by the same method used for other haying 
tables. The reported acreages for the smaller crews have been 
reduced, while some of the acreages for the larger crews have been 
raised, in arriving at the table of adjusted factors set out in the last 
column. 
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TABLE XX XI.—A normal day’s work in stacking hay in the field, with and without sweep 
rakes, giving the average daily acreages reported for the crews most frequently used 
and adjusted acreages for each crew. 

[Net hours in the field, 9.70.] 

Using sweep rakes. Without sweep rakes (by hand). 

| | 

Number | Number | Stacked | Number |Adjusted || Number | Number | Stacked | Number | Adjusted 
of men. ofhorses.| per day. | averaged.| acreage. || of men. | ofhorses.} per day. Neiges acreage. 

Acres. Acres 
Ser nett ae 2 9.70 37 62103 2-2-2 2 4.85 103 3.90 

4 13.75 4 9. 20 || Cal ae ema S| hn eee 5. 90 
ea 2 9.77 48 Tite Vl ee on eee es 2 5. 38 80 5.10 

4 15. 48 33 10. 90 || 4 8. 03 26 Catd 
6 14, 55 11 ISSS8O- peas eae 2 8. 30 7a | 6. 60 

pee ee 2 11. 32 31 9. 40 || 4 9. 52 82 8.90 
4 5222 38 12. 20 6 14. 06 8 11. 20 
6 18.75 47 OORT Osa eo ee 2: 9. 00 11 7.40 

Bye at eel = eee + 12. SO 19 12. 90 4 9.37 46 9. 60 
6 19. 70 42 15. 80 |} 6 12. 50 10 11.90 
8 23. 50 8 18760 Glee ee 4 7.50 12 11. 20 

Gz ss5.2 eh: 6 24. 66 6 18. 20 |} 6 12. 20 12 13.00 
8 20.33 15 20. 40 | 8 10. 00 2 14. 80 

Of those farmers who stack hay in the field by hand, about equal 
numbers use two, three, and four men in the crew, five and six men 
being comparatively rare. In 49 per cent of cases, two horses are 
used, 36 per cent use four horses, and 8 per cent use six horses. Odd 
numbers of horses are seldom reported and add nothing to the 
efficiency of the crew. 

BALING HAY. 

In baling hay with the horsepower type of press it appears that 
34 per cent of crews consist of four men, while about 25 per cent 
consist of three men and an equal proportion of five men. In 75 
per cent of the instances reported two horses are used. The capacity 
of balers is much greater than the demands made upon them by the 
average crew of four men or less. The 2-horse type has somewhat 
ereater capacity than the 1l-horse baler. The daily duty per man 
is about 2.25 tons with the sweep type, and with the gasoline- 
engine-driven type, which averages a larger press, the daily duty is 
2.75 tons. 

In Table XXXII the original averages for each size of crew under 
the 1-horse and 2-horse types are given, together with adjusted ton- 
nages based on the average tons per man for each type. In the 
same table limited data are also given for baling with a gasoline 
engine for power arranged according to the number of men in the 
crew. The six-man crew is the most common and crews larger than 
eight men are not frequently found practicable. Within limits of 
four to eight men the output of balers is in proportion to the avail- 
able men to bring the hay to the hopper. A 10 or 12 horsepower 
engine is most generally used in this operation, smaller engines than 
this being generally overloaded in this work. 
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TABLE XX XII.—A normal day’s work in baling hay from the stack or barn with sweep 
power and with an engine, giving the average number of tons baled daily as reported for 
the crews commonly used, with adjusted factors for each crew. 

[Net hours at work, 10.10.] 

USING HORSEPOWER. 

E + Factor for 
Number | Baled per) Number = 

Type of baler. ofmen. | day. |averaged. a 

Tons. Tons. 
HEHOESCISWEED at aceic ces 2 eens aie otic eee ee eae ieciace saane eee ss 2 3.6 4 4.8 

3 Up? 35 1.2 
4 9.1 17 9.6 
5 12.5 2 11.9 

PATO SO SiyOs Vac Soesonsue Sagan sone net COden Depa anaadenaaeane 2 10.0 1 Gel 
3 8.6 75 7.4 
4 9.6 123 9.6 
5 10.7 95 11.9 
6 10.9 26 14.1 
7 15.5 11 16.4 
8 15.5 2 18.6 

USING GASOLINE ENGINE. 

Horse- 7 Factor for 
* Number of men. power of ae Bet pee each crew 

engine. y- Bec.) per day. 

Tons. Tons. 
Be RR Oe SD ee Ree 5. 44 13. 56 16 7.7 
os Ese eM Re a ee a I rae Se 6. 28 10. 63 31 10.5 
Bs oe 5 SS ee ae ee a ee ne cee 8. 29 13. 20 39 13.4 
Boss ope SSC Se SS cee a ee eS ee en er 10. 41 16. 26 44 16.3 
nso o ce: HOS AEE Eee Oe Ge Sree ai rea ee 12. 09 20.17 32 19.1 
Se rae Se SE Sain ote ot Cniok BER aeons Bees 12. 53 20. 29 31 21.9 
Oss Shes SEO OS SEE OE oe ee ee Se ae eee 16 26. 66 6 24.8 
1). os aE a eS See eI NS ree a Ci ee ae ee 11.90 27.50 10 27.6 
TT 3 Ss SS Se ene ee ce Nee yee hea eel ha ea ee 14 31.25 4 30.5 

HARVESTING GRAIN. 

The grain binder is an implement of comparatively light draft in 
proportion to its width of cut. With this machine the efficiency 
per horse increases as the width of cut is increased, as does also the 
acreage per foot in width. Since the draft of the binder is due 
principally to the propelling of the gearing mechanism, increases in 
the width of cut up to 8 or 10 feet add little to the load on the horses 
except the side draft. The daily duty per foot of cut is about 2 
acres and that per horse is about 4 acres. With the grain header the 
daily duty per foot in width is about 2.35 acres, and the duty per 
horse about 5.5 acres. 

With a combined header and thrasher meager data indicate that a 
fair day’s work is from 22 to 28 acres, depending upon the width of 
cut, which usually ranges from 10 to 14 feet. 

In Table XX XIII the original averages for those widths of binder 
and header most frequently used are given, together with adjusted 
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acreages and allowances for other numbers of horses. From this 
table the daily duty of grain-harvesting equipment can be readily 
determined for any width and practical unit of horsepower. 

TaBLeE XXXIII.—A normal day’s work in harvesting grain with a binder and header, 
giving the average acreages reported for widths most frequently used, adjusted factors for 
those widths, and scale of allowances for other teams. 

[ Net hours in the field, 10.33.] 

| 

Width of | Nu™ber | Harvest- = - Other Allowance 
- | of horses Number | Adjusted = Implement. imple- | ° | ed per teams for each 
ment. | pees day. SUES, SEER EE: Teported. | other horse. 

| | 
Fea. | Acres. Acres. 

Grane Dmuer es 6 ee 5 |} 3 9. 26 Qi 8. 35 2,4 1.50 
6 | 3 10. 96 782 9. 90 25450 1.70 
7 | = 15. 24 329 13. 80 3,5,6 1.90 
8 | 4 18. 19 354 17. 25 3,5,6 2.10 

Gram: header - = 2 = Se 10 | 6 24.18 11 23. 70 4.5.6 1.30 
12 | 6 | 28. 56 107 25. 70 4.5,6.8 iLst 
14 6 | 28. 46 13 26. 40 | 8 | 1.40 

The data for setting up grain in shocks after the grain binder are 
given in Table XXXIV im terms of one man according to the yield 
per acre. Through inadvertence the inquiry did not specify the 
kind of grain affected, so that the data of the table must be taken as a 
composite for oats, barley, and wheat, and is probably most accurate 
if the crop is assumed to be oats. 

TaBLE XXXIV.—A normal day’s work in shocking grain by one man, giving the average 
daily acreage according to the yield per acre. 

[ Net hours in the field, 9.91.] 

Shocked | Number 
per day. | averaged. Yield per acre. 

= | Acres. 
1 fo 20 bushel§¥2 2. 2225 Se ae ee ee ee ee eee ae | 10. 09 76 
2E to bushels © Se sss eek ee eae eee | &. 73 698 
41566:60 Dushelss oo: 222222 8 ee ee ee ee Ee Fee ee ee | 8. 46 164 
Gi bushels and Over. =: 23-- . 6 ee ee ee ee ee 7.36 | 22 

The averages for crew work in stacking grain from the shock are 
arranged in Table XX XV by crews most frequently used. In gen- 
eral, the daily duty per man is from 2.75 to 3.5 acres in stacking in 
the field, and from 2.5 to 3 acres when hauling to the barn. From the 
table of adjusted acreages in columns 5 and 8 the daily duty of any 
crew in work of this character can be approximated. In those regions 
where stacking grain is practiced, crews of more than four men are 
not common. 
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TaBLE XXXV.—A normal day’s work in stacking grain from the shock, giving the average 
daily acreage reported for crews most frequently used and adjusted factors for each crew. 

Stacking in the field. Stacking at the farmstead. 

» nN EEE ————————— Ss 
Number of men. of horses. | 

Stacked | Number | Adjusted| Stacked | Number | Adjusted 
per day. | averaged.| acreage. | per day. | averaged.| acreage. 

Acres. Acres. 
Pps ach Ce ices oe TARE Se baw ee 2 8.02 226 6.40 6. 69 189» 5.30 

4 10. 64 7 9.30 7.16 3 8.60 

St Efe Stee Sse eS gt ee ne 2 8.32 72 6.7 Tint 64 5. 80 
4 14.35 132 9. 60 11. 45 92 8. 40 

D1 CORR OSE EE De SESS Ser eee ie tr een a 4 13.72 222 12.30 11.09 167 10.00 
6 23. 25 4 15. 60 19.75 4 13.00 

FS ORE ES ee ae 4 14.05 53 12. 60 1993: 44 11.00 
6 19. 00 6 15. 90 15. 20 5 14.00 

Cee ee ee tee waar aitie le aaecene 4 14. 00 10 15.00 12.12 8 13.00 
6 18.00 7 18. 20 18. 2 5 16. 00 

oy, | Capea ee Sel [pee rp Daa 4 Ree eects Rese eer 18. 90 

HARVESTING CORN. 

The reports for harvesting corn with a binder have been brought 
together in Table XXXVI according to the number of horses used 
with the harvester and by yields under each number of horses. With 
one exception the data show a decreasing acreage with increasing yield 
in all three groups. This decrease is less pronounced as horses are 
added, indicating a considerable overload for two horses with this 
implement. A reasonable figure for the duty per horse in this opera- 
tion is from 2 to 2.5 acres per day. 

TABLE XXXVI.—A normal day’s work in harvesting corn with a binder. giving the 
average acreayes reported according to the number of horses for designated yields. 

Harvest- | Number 
Number of horses. Yield per acre. ed per aver- 

day. aged. 

Acres. 
NS ooh eee eh Me i tova0 bushels yas sseae eye se ed ee 7.47 52 

ATCO OOIDUSHCIS te rset ee en 6. 70 59 
: Giebushelsiandlovers42 OKs 49 

Se en re Se ae Isto Obush elshe see ees an se ne 7.63 225 
ANSTOLGO DUS e]S =e eee ee ne 7.16 179 
Glibushels an@sioviersae seen eee 6. 30 68 

$25 WSS SAE Be CE RCS een ee iatox4 OuDMSWE] Ses ese eS BTS ein 8.16 54 
ATtOLOOIDUSHCIS sets ee ae es Phare 8. 27 60 
6ibushelsiandioviche- 2s) et el aval 14 

In Table XX XVII the harvesting of corn with a platform cutter is 
arranged according to the number of men in the crew. The platform 
cutter cuts two rows at a time, and its capacity is determined largely 
by the number of men available to tie and set up the corn as it is cut. 
The average acreage per man is 2.93 and the average acreage per horse 
4.17 acres. In this table the adjusted acreages have been computed 
by decreasing the reported averages for two men and increasing those 
for three and four men. 
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TABLE XXXVII.—A normal day’s work in harvesting corn with a platform cutter, giving 
the average daily acreages reported for crews commonly used and adjusted factors for each 
crew. 

+ Har- : 
+ Number Number | Adjusted 
Number of men. of horses. Ree averaged.| acreage. 

Acres. 
Qi SS ais Sains) big ea as Fe ae RECS Bae see SS See eee 1 5.08 118 4.60 

2 5. 80 35 5.20 
Beara ne ehh oe SE Se ees a aes NSE Sieh pe aera 1 5.7 10 5.90 

2 4. 50 4 6. 80 
Biya Sara a apt Sind Sor 5 BS Ses Ce Ae Se SS SE eeisee ane sce eee 2 8.00 24 8. 20 

4 9.00 2 10.00 

In Table XXXVIII the reported averages for cutting, shocking, 
and tying corn by hand, using the ordinary corn knife, have been 
brought together by yield per acre. Increases in the yield add to the 
bulk of the stalks to be handled and reduce the acreage cut daily. 
From 1.4 to 1.7 acres daily can be harvested by one man in this man- 
ner. The operation of tying and shocking corn after the corn binder 
is also reported in the table in the same way. The daily duty of a 
man at this work is from 3 to 5 acres, depending upon the yield. 

TaBLeE XXXVIII.—A normal day’s handwork in harvesting corn, giving the average 
daily acreages for one man according to the yield per acre. 

— 

| Har- : = Number 
Operation. Yield per acre. pede averaged. 

| Acres: 
Cutting, shocking, and tying corn by hand..........---.--.-- 1 to 40 bushels.......-.| 1.65 141 

41 to 60 bushels....----| 1.40 143 
61 bushels and over. -. 1.40 72 

Tying and shocking corn after binder........-...-......---- 1 to 40 bushels....-..-. 4.65 300 
41 to 60 bushels....-.--- 3.71 268 
61 bushels and over... 3.15 lil 

In Table XX XIX husking corn from shock is reported by those 
farmers who practice this method of handling the crop. The daily 
duty is from 42 to 55 bushels, depending upon the yield. Where corn 
is husked continuously from standing stalks, about 60 per cent more 
can be husked than when the work is done with corn in the shock, the 
reported daily duty being from 75 to 90 bushels per acre. Where one 
man husks, hauls, and unloads from standing stalks it is seen that corn 
can be husked about 25 per cent more rapidly than can be done from 
shocks into piles on the ground. The daily duty of a man husking, 
hauling, and unloading is reported as ranging from 50 to 70 bushels, 
depending upon the yield. In the table the adjusted factors have 
been derived by reducing the reported acreages from 10 to 20 per 
cent. 
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TABLE XX XIX.—A normal day’s work in husking corn, by one man, giving the average 
daily work factors, in bushels of ears, according to the yield per acre. 

[Net hours at work, 9.58.] 

Adjusted 
6 : Husked | Number 

Operation. Yield per acre. factor 
P per day. | averaged. per day. 

Bushels. Bushels. 
He skan einom SHOcksee sees esas eee eee 1 to 40 bushels......--- 42.67 222 35 

\ 41 to 60 bushels.......- 45.92 336 42 
61 bushels and over.... 54. 48 220 50 

Husking from standing stalks continuously. .-.-- 1 to 40 bushels........- 76. 2 224 60 
41 to 60 bushels....-..- 85. 97 318 70 
61 bushels and over... 87.14 147 75 

Husking, hauling, and unloading, from standing | 1 to 40 bushels......--- 50. 26 388 45 
stalks. 41 to 60 bushels.......- 68.05 450 55 

61 bushels and over... 69.73 131 62 

HARVESTING POTATOES. 

In Table XL harvesting potatoes with plows and diggers is grouped 
by the method employed and number of horses used. The reported 
acreages have been reduced 10 per cent in arriving at the adjusted 
acreage in the last column of the table. For plowing out Irish pota- 
toes with an ordinary plow, about equal numbers, out of the 108 
which were averaged, reported 1, 2, 3, and 4 acres. Potato rows are 
often planted in every other furrow of the ordinary 12 or 14 inch plow, 
and the work of plowing them out is done more carefully than simple 
field plowing. Twice the daily duty of a 2-horse walking plow being 
about 3.70, the allowance for the care required in the plowing of pota- 
toes should reduce this acreage toward that given in the average, 
indicating that the factor 2.40 is substantially correct. In digging 
Trish potatoes with an elevator digger a 3-horse team is not often 
used, but the 4-horse team is almost as general as two horses. The 
acreage increases with increase of power, each additional horse adding 
about 20 per cent to the amount done daily. A digger drawn by two 
horses appears to be 40 per cent more efficient from the standpoint of 
acreage covered in a day than the ordinary 2-horse plow, but two 
horses are probably much overloaded by thisimplement. Meager data 
on digging sweet potatoes with a sweet-potato plow are also included 
in the table. Since sweet potatoes are planted in rows as much as 
twice the distance apart given to Irish potatoes, it is apparent from 
comparing these data with that for plowing out Irish potatoes that 
the deeper and wider furrow should result in an acreage for this 
operation about equal to the average of 3.60 reported in the table. 
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TaBLE XL.—A normal day’s work in digging potatoes, giving the average acreages reported. 

[Net hours at work, 9.58.] 

. Number | Dug per | Number | Adjusted 
Operation. of horses. day. |averaged.| acreage. 

Acres. 
Digging sweet potatoes with sweet-potato plow ..--....----.--- 2 4.02 38 3.60 
Digging Irish potatoes with ordinary plow............-.---.--- 2 2.73 108 2.40 
Digging Irish potatoes with potato digger...........-...----..- 2 3. 84 164 3.45 

3 4.06 25 3.70 
+ 0. 21 129 4.70 

The quantity of Irish potatoes that can be picked up after plowing 
out with an ordinary plow and elevator digger is shown in Table XLI 
in terms of yield per acre. The amotint that can be dug with a fork 
and picked up is also given in the same table. Where the yields are 
the same, it is seen that 40 per cent more can be picked up after an 
elevator digger than can be gathered after an ordinary plow. It 
appears also that twice as much human labor is required to dig and 
pick up a bushel of potatoes by hand as is required to pick up after 
an elevator digger. 

TABLE XLI.—A normal day’s work in picking up Irish potatoes, giving the average 
number of bushels per day per man by designated yields. 

[Net hours in the field, 9.58.] 

Picked 
Operation. Yield up per Number 

day. averaged. 

Bushels 
Rickinsaupraiterordinanyaplowees-e eee ee eee eeeee eee PURO oo saqasosose 59. 31 475 

2 bushelse ae 76. 04 458 
200 bushels and over... 95. 21 442 

Pickinewupiaiter elevator digg erie: seen eee eee eee (obushelsseseesee seers 82. 03 211 
oibushelsssesseee eee 103. 76 218 

Diggingyand picking up) by Wands s-52- asses eons ee ee 1 to 125 bushels... .--- 32. 31 285 
126 to 200 bushels... .-. 42. 67 290 
200 bushels and over 46.35 51 

Averages for the operation of hauling potatoes from the field and 
unloading into the cellar are given in Table XLII by bushels in the 
load in terms of bushels in a day. The larger loads are the most 
economical from the standpoint of work accomplished daily. 
Arrangement of this data by distance hauled showed no relation 
between the distance and amount of work done daily. 

TaBLE XLII.—A normal day’s work in hauling potatoes from field to cellar, giving the 
average daily factors in bushels according to the size of load. 

[Net hours at work, 9.58.] 

Hauled 
per day | Number Size of load. per man | averaged. 

and team. 

Bushels 
US FOMSOMDUSHEISE acevo saicsavarasn' cm eevee tae tes ere rr are ee aera Re ee roe 194. 16 55 
ANID UShelsyessaee eee Be a eas Caron AB OE iy SEN (ag edna ee RT Og ok 223. 35 73 
BOTS CIS Se sist ace cis = a eee, eS ak ee Se ee Oy te sree 276. 46 120 
GO: DuShelse eee aos Sarees ee se tay ER I pera ee fa an nee a SU8t val 35 

~ 



NORMAL DAY’S WORK FOR VARIOUS FARM OPERATIONS. 39 

THRASHING OPERATIONS. 

In Table XLIII the original data for those thrashing crews most 
frequently reported are tabulated by thrashing from shock and by 
thrashing from stack-or barn, the averages being given for each crop. 
Taking the reported output for each crew and crop as standards, 
there is included in the table a scale of allowances for each departure 
of one man and for each difference in yield of 1 bushel, together with 
the range in the number of men found by experience to be reason- 
ably adequate in each case. From analytical tables it was found that 
increases in the crew were not attended with proportional increases 
in the daily output of thrashed grain. In calculating the duty for 
any crew other than those in the table it is therefore advisable to re- 
duce the result obtained for the larger crews from 5 to 10 per cent and 
to increase the results computed for smaller crews in hke proportion. 

In thrashing from stack or barn more than four horses are rarely 
found necessary. In thrashing from the shock a horse for each man 
is therule. The length of cylinder used ranges from 18 to 44 inches, 
the 36-inch length being in most general use, with the 32 inch second 
in favor. Increased capacity is attended by increased output daily 
when accompanied by adequate crews, the capacity of the larger 
machines when properly fed being considerably in excess of the 
ability of the average crew to deliver the grain to the machine. 
Much larger crews are used in shock thrashing, but the amount done 
per day and per man is about the same for crews of the same size. 
The larger crews used in shock thrashing give larger quantities per 
day, but the output per man and per horse decreases with increased 
crew, thus adding to the thrashing cost per bushel. The thrashing 
charge against clover and alfalfa is about 4 to 5 times that for 
timothy, 15 to 20 times that for flax, 20 to 25 times that for wheat, 
and 30 to 40 times that for oats. 

TasLeE XLIII.—A normal day’s work in thrashing grain, giving the daily averages in 
bushels per day for crews most frequently used, with adjustments for different crews and 
yrelds. 

[Net hours at work, 9.6.] 

Allowance pel day 
for eae 

difference of— ote 
Menin | Yield | Thrashed) Number soe 

Method used and crop. crew. | per acre. | per day. | averaged. ( Chews 
One number 

One man inchel of men). 
AMO eee 

in yield. 

From stack or barn: Bushels. | Bushels. Bushels. | Bushels. 
Wiha Gee ae an ee cet ee 12 22 1,050 166 87 20 8-14 
OR Sse se Seen Sees ees 12 4G 1, 802 153 150 25 8-14 
MaKe see ae ek ones c et 10 11 690 26 69 10 6-12 
Alfaliae lovers... -.2-..° 10 4 50 66 5 4 8-14 
AMINO Piya ees a ASS 13 7 262 42 21 6 10-16 

From shock: : 
Wahi Cai bist Soe el LS. 20 23 1,349 121 67 20 10-24 
OR RBS ea eee 20 40 2,358 104 117 25 10-24 
TIVES oS Sa ee ea 16 13 837 20 52 10 8-20 
cAtTaliaraC@lOVieLes — 25-2 5.552 9 ay a 55 85 6 4 6-14 
MinGtlWetn oS Scene 12 6.5 200 56 17 5 10-16 
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MISCELLANEOUS WORK. 

In Table XLIV theaverage data for picking apples and strawber- 
ries, for scooping grain, and for milking cows are tabulated. The 
duty of one man in picking apples ranges from 34 bushels where the 
trees yield less than 10 bushels each to 45 bushels where the yield 
per tree is over 10 bushels. The reports for picking strawberries 
ranged from 50 to 200 quarts, a wide variation explained by the 
equally wide variation in yields at different seasons and at different 
pickings in the same season, also by the practice of paying by the 
quart, so that growers are not put to the necessity of knowing how 
much the laborer earns at such work. At the average rate reported 
for scooping grain it would be necessary to handle 14 bushels or 
about 6 to 8 scoopfuls each minute, a rate that can be greatly 
exceeded, if necessary, in intermittent work of this character. While 
the average for 1,014 reports on milking cows can doubtless be taken 
as reasonably conclusive, for practical purposes a reduction of 10 per 
cent, placing the hourly duty for this operation at 7 cows per hour, 
should be found more acceptable. 

Taste XLIV.—A normal day’s work in miscellaneous operations, giving the average 
work factors in terms of designated- units per man per day or hour. 

Work factors. 

: Net hours sale Number 
Operation. Raye, Conditions. averaged. 

Daily. Hourly. | 

ae -. |f1 to 10 bushels per tree..| 33.96 bushels |_............. 221 
Picking apples..---..------ 9. 58 ees 10 bushels per tree.| 44.84 bushels |_......_....-. 161 
Picking strawberries...-.... 9.48 | At average yields........ WEL TUL OURS |isesscescoseee- 105 
Scoop penainea sare seep neees See From bin or box.......- [zeeace see ses 2.47 tons 480 
MUIKINRCOWS a oes he nes Seen Re ee ciemieee Cows pemhourssc52- ees jose cee cio eens 7.94 1,014 

HAULING FARM PRODUCE TO MARKET. 

In Table XLV data on the operation of loading, hauling to market, 
and unloading certain farm commodities have been assembled by 
distance to market and expressed in loads per day for each distance. 
Inspection of the averages for each product shows a fairly uniform 
decrease with increasing distance, with the exception of 8 instances 
out of 100, these exceptions being in cases where very few reports 
were made. The average for all commodities shows no irregularities. 
The number of loads hauled daily is seen to vary with the time taken 
to load and unload or with the nature of the product or manner of 
handling it. From the limited number who reported for distances 
greater than 10 miles it appears that smaller loads are hauled for this 
than for the shorter distances, doubtless on account of poorer roads 
and greater grades in the more remote localities. The average 
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weight of loads ranged from 2,267 to 2,843 pounds. The average 
distance from market of some 3,000 farmers furnishing these data is 
4.4 miles. Inspection of Table XLV shows differences in cost of 
marketing the different commodities ranging as high as 50 per cent. 

TaBLE XLV.—A normal day’s work in hauling to market with wagon for one man and 
two horses (loading, hauling, and unloading), giving the number of loads per day, by 
distance hauled, for each commodity. 

| 
Small | Pota- All |Num- 

Baled | Corn : Loose 
: Bar- | p. Baled | grain | Cab- toes | Loose | com-| ber 

Distance hauled, etc. Cor pom rels. | B@8S-| hay. | from | bage. ree from | hay. |modi-| aver- 
# | bin. | ~ cellar. ities. | aged. 

ripranll eee ase ea Ty he Ox 7a OnO0N | 485% 5529) o525) |) Aco S87 2500) | Sekt Wy B64 "4239 204 
2 WES Boke See be eneae ee BHD ) Bo Callao) |! eb Ol ls BCH I ek ayy I Soe || PS ah) I PAG) eB} 734 
SEIT CS Samii sree ee 3.63) | 2.95 | 3.20) | 3.23 | 3.05:| 2.93 | 2:58) ] 2:50-2:29 | 2.19 | 2.79 859 
ARIAT MCS prem se es Sok QO2T P2547, | 2580!) 2640 2yolele 2702) 0 253451 2509 25060) 1299) 2237, 724 
Smiles eee neasecsees DP) \) Pe disy AIOE Pe S| a eA are alee fieils etsy te ale 724) POY 802 
Gintlessn esses es 2.55 | 1.99 | 2.06 | 2.04] 2.03 | 1.99} 1.80} 2.00] 1.66} 1.82] 1.94 467 
UVES? Aes Ste ae) || Ue Wea | Wes Ub eee ays Ts Al al cD) tO) aE eK) = alee S| al 7/2 130 
Smiles es gael ws Oe Ns) Woese Wh al) shee ee a ek0) alas) allel Oe oe) ale et0) 177 
OAH OS eae cia ( ac ec css) TOON eS le ssh leon | elo On m4 22 ie Obr eme OO ale OM ete sO) i226 74 
Ghmiles Sian esse se Heaps oly U6 O9 | MeO AO TAG aeOO ye WG Pal | a Oe me Oa ale Wz! 231 
Number averaged..... 114} 767 | 204) 294 688 735 | 271 114 | 5382 683 |4,402 |..-... 
Average number ,of 

loads, 1 to 10 miles..| 2.86 | 2.69 | 2.66 | 2.67 |° 2.75 | 2.56 | 2.28 | 2.00] 2.09} 2.07] 2.51 |...... 
Average number of 

TIP ICSES tarps 5 ake ZO) CE) ah CRG cle 4,2 4,34 | 4.4 4.8 | 4.4 A lh CES Mee acee 

While there are wide differences in the cost per load for loading, haul- 
ing to market, and unloading the various farm products, inspection of 
the averages for all commodities suggests certain relationships between 
the length of haul and the number of loads that can be transported 
daily. These relationships are indicated in Table XLVI. Under 
line a the length of haul is given, and below these distances in line } 
is recorded the number reporting for each distance, while in line c the 
average loads reported for each distance is given. In lines d and e 
are given loads per day computed for each distance as follows: The 
distances computed in line d are based on the number of loads 
reported for 3 miles (2.79), since a greater number (859) haul that 

distance than any other. The distances in line e are based on the 
reported number of loads for 5 miles (2.02),since the second largest 

number (802) report for that distance. In both d and e the com- 

puted loads for the other distances from 1 to 10 miles are found by 
solving inverse proportions between the basic number of loads and 
the square root of the respective distances to market. Inspection 
of the results so obtained as compared with the original averages for 
all commodities in line ¢ indicates that, within a radius of 8 miles 
from market where transportation is effected with horses and wagons, 
the marketing advantage that one farm has over another may be 
considered to be inversely proportional to the square root of the 
length of haul. 
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TaBLeE XLVI.—A normal day’s work in marketing. giving the average number of loads 
hauled daily for all commodities for each distance from 1 to 10 miles and the relation of 
distance to market to the number of loads that can be loaded, hauled to market, and 
unloaded. 

a. Distance to market (miles). 

Character of data. l 

US) 2 Yl Bo a eee eek ae eee ea 

6: INUMmDer reportine= 5 see ae 204 734 | s59| 724) 802} 467| 130] 177 74 231 
c. Average number of loads at each 

Chis Fenn Nee ed aaa Peep ee 4.39)| 3.43 | 2.79 |-2:37 | 2.02) 1.94 | 1272 | 1-30 | 1226 1.14 
Number of loads based on— 

(d)vS-mile average= shea se eee 4.82 | 3.32} 2.79 | 2.41 | 2.16 | 1.98 | 1.82 | 1.7 1.60} 1.54 
(6) 5-mileaveracer aso. eee 4.50 | 3.19 | 2.60 | 2.25 | 2.02 | 1.84} 1.61 | 1.59 | 1.50) 1.42 

SUMMARY. 

(1) Daily and seasonal working factors for farm labor and equip- 
ment are of primary importance in farm organization and manage- 
ment. 

(2) The seasonal and daily duty of men and equipment for an 

agricultural area can be reliably approximated by averaging many 
estimates for each operation made by farmers in the region. Figures 
so obtained are as accurate for Dene purposes as those secured 
by more refined methods. 

(3) Data secured in this manner will yield dependable averages in 
proportion to the experience of those giving the original data and 
to the care with which the estimates are ade They are, then, not 
guesses, but the concrete expression of seasoned judgment. 

(4) Those engaged in farming have quite definite conceptions of 
the duty for the simpler operations where but one or two men and 
one or two teams are involved. 

(5) Where many men and units of equipment are used in an oper- 
ation there is less definite conception of what constitutes a fair day’s 
work, since fewer have had experience with the large. crews, and the 
range of variation is greater. More data are therefore necessary to 
insure useful averages. 

(6) With implements of heavy draft and also with many of the 
lighter implements, the increase in dimensions is not attended with 
proportional increases in work accomplished. For this reason the 
widths, sizes, and crews most frequently used are taken as affording 
the most reliable standards, the duty of variations from these being 
calculated by the use of factors included in the tables. 

(7) The increase in the number of men in the crew and in the 

complexity of the operation are attended by lost motion and de- 
crease in efficiency per unit of labor and equipment. ‘The simpler 
operations are the most economical from the standpoint of work 
done daily. 
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(S) Since certain sizes and units of equipment are used by the 
majority of farmers, it would be impossible by any method to secure 
sufficient original data for the less common sizes and crews to yield 
averages of value. In the tables, therefore, factors have been de- 
duced for some of the less common units of equipment. These 
deduced factors are based on an analysis of general tabulations for 
each operation. For practical reference purposes the tables are thus 
made complete. 

(9) In arriving at work standards by the method here used it is 
believed that certain biased influences operate to produce averages 
somewhat above normal. In many of the tables, therefore, compen- 
sation has been made for the bias by reducing the adjusted factors 
from 5 to 20 per cent below the original averages. 

(10) The daily duty for nearly all of the major operations in 
American agriculture can be ascertained from the tables in this bul- 
letin. These work factors represent the average of conditions in the 
United States and can not be too strictly applied to every climate, 
topography, or soil. | 

(11) For convenient reference, averages of the data relating to 
field implements referred to in the text have been summarized in 
Table XLVILI. 

TaBLeE XLVII.—Summary of work factors for operations with field implements. 

Power Daily | Most 
unit duty | usual 

Operation or implement. (num ber per Range of reported widths. | width 
of foot of \eeper 

horses). | width. | horse. 

Acres. Feet. 
AVVied ksi San Ol Ween = see ors 2 1 GPW SiO) Ie WCE ee ao eee oeceeaseae | 0. 50 

3 Zn OO} LOMO Gsm Ch eshe een see enna | . 44 
Suillkeypplowae ses cree 2 UG |) UO WoO MGs Ones. aso sk hae seks sadee asus . 58 

3 PI} |) WA UO WG Wes NSH os AS aoeoenbodacacwe . 44 
4 PA GRY | MeV UGsh VES: Soe oaoasosekaooosauese 200 

(Cran Gann wee ae ee os | 4 ZA SH el Sito 2 Sein Chessaven nae =a ple any enn ae . 58 
5 ele 24 ytOR2Ss1n Chester espera Ween ees .47 
6 7) 9A)). || CHO BO TUNO NE So aca ou suceusoouccussaugs .39 

{15 to 60 
Traction engine gang.........._.- | horse- 2A0Os | EitOrsO Tee caesar eee | .33 

power.) | 
Spike-tooth harrow: | ; | 

Ontiresh-plowing-—--2---=-s- 1. 40 4 { 
On well-packed Jand. eRe ] 2 i\ 1. 60 \6 to 12 feet. -.....-.---------+++++-++-- 4.00 
On fresh plowing............- | 1. 50 eae 
On well-packed land. .....--- 3 { 1.80 \s to 16 feet. ---.-.------+---+++2+++++-- | 3.50 
On fresh plowing...........-- | 1.70 A | - 
On well-packed land Re cee i Z { 2. 00 io to 26 feet... -..-.. 22-22. 22-2 eee ee eee) Bob 

Spring-tooth harrow: | 
Onifresh plowings._ 5.2. 2_ =. \ { 1. 20 \ ¢ 
On well-packed land. ._.----.| 2 1.40 |f4 to § feet. --....-.----+-+-----++2++--- | elt 
Onifresh plowings. -. =. -=2.- | 1.30 |\- ‘ 
On well-packed and te Sa i 3 { 1.60 \5 to 10 feet... ..-.--+---2---+--2++--+-- | 2. 33 
On fresh plowing............- 1.50 “ c 
On well-packed land......... | 4 { 1.70 \6 to 12 feet... --.-..--222--2-- 2-2-2 ---- | ZY 

Disk harrow: t 
Omniineshyplowine-. 92-2 2222 -- | 1.10 Q ‘ 
Gn well-packed land.......-- \ 2 { 1.20 \4 to 8 feet. .-..-..- 222 +++ 22+ + 2-2 -+ ++: etl 
mfresh=plowing. ==... ...---- 1.20 |\ 995 
a well-packed land ee ee Nee } 3 { 1. 50 je to 10 feet. -......--------++--+++-++-- ao 

n fresh plowing..........--- 1.60 |\ 
On well-packed land fede Mass : { 1.90 je to 1 feet. 2-22-22 222-2 -2 2. ~~ 2 

LOGO GR Be Se ee 2 GOR Bo tomodeet = sy ssa eee eens en Tye 4.00 
3 Heobalb tos Oteat en sae eee ee ee ed. | 2. 00 
4 (Sues tom Oileet ssa eee er se cece = 2. 50 
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TaBLeE XLVII.—Summary of work factors for operations with field implements—Con. 

Power Daily | Most 
unit duty | usual 

Operation or implement. (num ber per | Range of reported widths. width 
of foot of | per 

-horses). | width. | horse. 

Acres. Feet. 
Grainudrilliece.. eee eee 2 140" ACO Siesta tor eee ea ee ghee 

3 1. 50 | God Oieetae- 22. eee eee ee eae 2. 50 
4 eid" 6:tO 12 teeter woe eae Bee eee 2.25 
6 15 90"| Sto 2ileet= aes ee eee 1.75 

Corn or cotton planter: 
ETO Went heen ee ger nee 1 2.20 | 3. 00 
DOs eck ai’ Je ese) Be eg 2 3.00 >36 to 48 inches between rows. ........- 1.50 
ETO Wise oe yee Se re See rch aee : 2 3.75 | 1.50 

Covering seed potatoes. .....----- it 2 2 7 \o4 to 32 inches between rows. -...-.--- { 3 a 

3 ae J { . 50 }\. } 3. 00 
Marking planting rows........--- N 2 | 2.00 \\3 tou? feet..e ee Soe ee eee \ 6.00 

Potato planter: | 

mane Ih «2 A 30 |} #032 inches between rows... {3:33 
Waimejspreaderaer ee ae eee | 2 | PLO! 6 TOW 2ieet a. sas eee oe ee 4.00 
Menuilizen Grilles 2 soso ose 2 1330)i|5:tOM Ofeets st ee. 3 keer ee ees eee 3.00 

| 3 1540/6 tod? feet se. iii sees eee 2. 66 
Hisldisprayercceie 2 her ee oe { : oe \\3 to 4 rows each trip................-- { 1P0 
Momwanedhay. S20 sce eee 2 1560) |: 4: to 7deetaes esse 6 eee he ee 2. 50 
HVAKIN GINA Vee see oe oe ose ee 7 1 SONG COnt2 tee bees ee a eee enh ern eee 9. 00 

ee. 160) |: 8:ton6leete= saeco: So ne ee ee 6. 00 
Red dineihay Ase. oe ee 1 140.) (Gsto Slee. Sas es eee eee 7.00 

2 170) | GitonOmteet sho 5s eee ee ee 4,25 
Graimipind eras s2- Mac at Oe ene 3 ISS5y| V4 COnaeetas sass ee eee oe 2.00 

4 | 25153) Sto Sileet eee eee ee eee 2.00 
5 | 2525) 12 Sto SCC b wes =e er ae me eee ee ee 1. 66 

Grainghead Gra ee eee ee 4 | 210s LO tO 2 tects ease ee oe eee 3.00 
5 | 2520) 40 tom? feet See ve ae oe ees 225 
6 25.50) | 12 to l4teet aes amie ee ee ee PAS 

Connbind hase saet aa See eae 33 2.00 | Rows 36 to 48 inches (average yields). - 1.50 
Guliiyalinzeee pe eeeneteen en | Ti (a See 2 1 Ree eee ORY SP Eee hae [Seo cae 

| Doi. £16, 75) er a ee Rte oa ae | tearm 
Kena psackssprayebsa==-2e- eee eee eeeoeeeee W500) ose tent So ee se oe eee eee ar | joes cee 
Wheelbarrow seed sower.......-- lletsees euee oe! 15408) 10 ToC feet es < ao tec oees ee eee eee 
Handicoral planters se. 22. soe 5 soe ee See Le? | 1.30 | 36 to 48 inches between rows..........|.....---.- 

Aone COPIES of this publication 
may be procured from the SUPERINTEND- 

ENT OF DOCUMENTS, Government Printing 
Office, Washington, D. C., at 10 cents per copy 



‘ 
1 

a
e
 

e
e
t
 

y
i
 

5
 

s 
A
 

: 
= 

a
w
e
t
 

- 
' 

s 
= 

; 
; 

; 
i 

4 

: 
= 

i 
3 

i 
ml
 

ay 
3 

4 
*
 

2 
< 

ra
 

: 
; 

= 
* 

/ 
= 

D
y
 

7 
‘
a
 

; 
. 

= 
o
p
e
 

n
d
 

* 
i
 

" 
y 

a
s
 

F 
‘ 

£
 

‘ 
i
 

» 
~
 

z 
o
n
 

s
i
 

. 
Ni
 

= 
= 

- 
: 

é 
aa
 

ie 
Ee
 

ea
 

ie
 

es
le

y 
‘ 

¥ 
=
 

ri
 

La 
ie 

; 
} 

* 
— 

, 
: 

2 
C 

“ 
mi 

se 
, 

5 
4 

- 
i 

: 
z
i
 

, 
2 

3 
\ 

. 
- 

: 
’ 

; 
= 

‘ 
if

 
~ ? M . Fi 

—
 

, 
‘ 

y
 

’ 
. 








