‘The production of food always has been linked
closely to the tools possessed by the world's farmers.
This booklet traces the development of farm
implements from the hand tools of primitive man to the
modern power equipment of today’s farmers, and
the influence of this mechanization upon
the world's food supply.
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Evolution of Farm Power

Jn the beginning. men were foragers and hunt-
ers, who wandered wherever their search for
food led them.

Tt was not until about 5500 B.C. that sys-
teatic agricuture came fnto being as a result

man ain some measure of control
aver i food uppl, . to being o an end
the ever-present uncertainty of finding his next

al.

processes of organized agriculture had
| beginning when man became aware of the
necsity for sstematic ol pmpamuon, plant-
ing, cultivating, and harves

is was a great step forward. With the crude
hand tools employed, however, only small
patches of land could be prepared and planted

ps. Men, women and children slaved
from dawn to dark in the bare hope that they
might be able to provide enough food to sus-
tain themselves. It was inconceivable to them
that one man or family could ever produce
‘more food than was needed for them alone.

Eventually, someone thought of using a do-
mestic animal to replace human muscle for the
arduous work of plowing. The use of animals
was helped greatly about 4000 B.C., when the
ox yoke was invented. This permitted the use
of two animals. Further progress resulted about
AD. 1000, when the horse collar was invented.
The horse, successfully harnessed, proved to
be a much faster and more efficient draft ani-
‘mal than the plodding ox.

The introduction of horse power marked the
beginning of a significant improvement in farm-
ing methods, which had been practically with-
out change for 5000 years. From that time un-
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6l as recently as 1920, the farmer relied prin-
cipally on the horse as a source of power.

Mechanical farm power had its inception in
the years between 1870 and 1880. In those
years, the first steam tractors were developed.
As these steam-driven tractors increased in
‘numbers from the year 1850 to 1910, a new era
in man's search for a better source of mrm
power began. The transition from animal
machine power has taken place within e
span of one lifetime.

By 1902, the development of the petroleum
fuel engine had reached the stage where it was
‘adaptable to tractor use. These early petroleum
fuel tractors left much to be desired. They were
heavy, slow and clumsy, and their usefulness
was largely limited to plowing and belt work.

in general, farm tractors fall into two classi-
fications — the wheel type, and the crawler or
track-layer type. The track-layer, as its name
implies, lays its own tracks, or rails, mounted
in chain fashion on broad steel plates, and rolls
over them. The bwo ong, brond tracls permit
the crawler tractor to operate in m:
soil, and over rough ground to much beter
advantage than the wheel type.
oo fint pulent on crawler-type tractor
recorded June 11, 1850. Later, Benjamin
ol -um_ntuuy demnstrated a steam lrndar
equipped wil instead of wheels.
1907 a crawlzr tractor powered by a m«lm
engine had been introduced. Crawler tractors
equipped with dicsel engines did not appear
until sometime later

During the period in which the crawler-type
tractor was under development, the wheeled

tractor had been undergoing refinement. Though
greatly improved, the wheeled tractor was not
allowed to travel over public roads because its
steel-cleated wheels damaged road surfaces.

In 1932, a traclor with low-pressure pneu-
matic rubber tires was developed and intro-
duced by Allis-Chalmers. This stride forward
not only made it possible to transport tractors
over hard-surfaced roads, but greatly reduced
fuel consumption in field work. Public accept-
ance was rapid, and the rubber-tired tractor
has completely replaced the steel-cleated trac-
tor on farms all over the world.

More powerful and cfficient engines have
been developed to operate on diesel, gasoline,
kerosene, alcohol, and liquefied petroleum gas
fuels. Hydraulic systems have replaced hand
levers for lifting and lowering plows and other
implements. Power steering, more efficient
brakes, and comfortable seats have made the
operator’s work simple and easy. Weight has
been reduced to the extent that a 4000-pound
tractor will do more work in a day than was
possible with early tractors weighing up to
30,000 pounds.

Working parts previously exposed to dust
and moisture are now completely enclosed in
dustproof, oiltight cases, thercby greatly in-
creasing their operating life. Selective gear trans-
missions provide six o eight speeds instead of
one o two. The hand crank for starting the
engine has been replaced by the electric start-
er, and electric lights for night operation have
been added. Hundreds of other refinements
have been made to bring about the operating
effcency, apee and uefucss which charac-
ze the modern farm tractors of today.
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Tilling and Planting — Past and Present

Tbe tangled turf and crusted carth of the

earliest ficlds were probably first attacked

barchanded. The useof hand-held animal horns

and bits of rock must have been looked upon

as a great advance. But even with these aids,

n continued to grovel on his knees when
tilling the soil.

An improvement was made when it was dis-
covered that the animal horn or picce of sharp
rock, bound to a stick, permitted tillage when
standing erect. This combined tool eventually
evolved into a much larger tool made from a
V-shaped tree limb, with one leg left longer to
serve as a handle. It was dragged by hand to
produce a shallow furrow, rather than swung
like a hoe.

Because of its availability, wood remained
the main material for plow construction through
colonial American times. But pioneers who mi-
grated to the plains states during the Westward
Expansion, which began with the Louisiana

hase in 1803, found an unexpected fault in
their plows. The sticky, virgin soils necessitated
constant scraping of the moldboards.

Steel-covered wooden moldboards were the
first to scour and remain clean in rich soil.
These were gradually replaced with all-steel
‘moldboards alter 1860. The development of the
twowhecled riding plow and its safer, more
stable improvement, the three-wheeled plow,
showed that a farmer could plow his fields
without getting sore fect.

Cultivating fields was a very primitive oper-

ation until manufactured harrows gradually ap-
peared. The brush harrow was common far into

the 19th century. To make a brush harrow, the
farmer had only to chop down a large bush or
young tree, add rocks or a log. for weight, and
hamness it to his draft animal.

Manufactured harrows with wooden pegs or
iron spikes which penerated more decply were
in common use by 1840. Spring-tooth harrows
and disk harrows were in use by the end of the
Civil War.

‘As knowledge of farming grew, it was recog-
nized that soil fertility was not inexhaustible
but must be periodically replenished. After the
Civil War, a wagon-type manure spreader be-
came avalable to return to the land the fertil-
ity which had been taken from it.

Discovery that a seed nourished in the soil
could multiply itself was a discovery of greater
significance than any invention of man. This
simple process is the foundation for nearly all
kinds of erop production.

‘Sceding remained a manual operation until
far into_the 19th century, when a_ workable

grain drill was invented. This device, which
Sowed the seed much more evenly than hand
broadcasting, came into general use by 1860,
Moder grai drils plant seed in repulaly
spaced rows, instead of scattering it, and they
immediately cover the kernels with a light lay-
er of moist soil to promote early germination.

Problems of planting corn 4 smentat
different from those of plant
Comn is usually planted one h seveml kgrnels
at a time, at regularly spaced intervals and in
rows varying from three to four feet apart.
“This allows for root growth and cultivation.

The American Indian planted his com in
small hills. He used his primitive hoe to o
a hole into which he dropped several kernels.
Hand planting of corn with the use of a hoe
continued into the 19th century. A mechanical

n planter, patented in 1839, provided some
of the features of modern planters. These have
boxes with a revolving plate notched to
accept the proper number of corn kernels, From
the seed plates the kernels drop down a tube
into a furrow opened to receive them. A cover-
ing device closes the furrow. Two-row, four-row
and even six-row planters are now common,

After planting, small grains such as wheat
require no further cultivation. Corn, however,
must be cultivated several times to kill weeds,
until the com reaches a height where it would
be damaged by further working. Corn cultiva-
tion 150 years ago was still a hand operation.
The hoe was the only accepted cultivating tool
until a one-horse, single-shovel cultivator was
invented in 1820. Tmprovements converted this
into a straddle-row, two-horse cultivator. This
implement became popular by the 1870's be-
cause of its ability to cultivate both sides of
the corn row at the same time, Two, three and
four-horse cultivators were common in the Com
Belt between 1910 and 1924. Modemn tractor-
‘mounted cultivators, developed from these, will
cultivate from one to six rows simultaneously.

‘The farmer knows the capabilities of his soil
and treats it accordingly. With the modem
cquipment now available to him, he can pre-
pare his scedbeds, plant and cultivate his crops
in a manner calculated to produce the highest
ields of which his land is capable.
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Story of the Harvest

Abundance or scarity of food hasalways had
an influence on trade, politics and warfare.
Acountry that has large reserves of stored food
is in an enviable position. A country without
sufficient food for its people is likely to choose
it pohhcmn! and change its government

pol

The sickle, the most basic of harvesting tools,
in its carliest form was a straight rod with
sharp flints set in a groove. It was developed
into its present curved form in Egypt 4400
years ago. The curved sickle was a wooden
hand-tool with flints placed at the important
cutting sections.

Then came the scythe, which permitted man
to stand erect when reaping grain. An improve-

and 1800. Tt not only cut the grain stalks, but
also gathered them into bunches ready for ty-
ing into sheaves,

The mechanical reaper, patented by Cyrus
McCor
eration. One man drove the horses while another
walked along behind the reaper and raked the

grain off the machine at proper intervals. A

muper invented by C. W. and W. W. Marsh in
1858 allowed two men to ride on the machine
and tie bundles by hand.

Reaped grain was allowed to stand in shocks
in the fields until it dried and ripened, then
was flailed to beat the chaff and grain loose
from the straw. The flail was a club attached
to a long rod with a thong; it was in use from
Biblical times until far into the 19th century.

Tt was necessary to separate, or winnow, the
chaff from the grain after flailing the grain
heads free from the straw. Winnowing was ac-
complished by repeatedly tossing a quantity
of mixed chaff and grain into the air, o that
the lighter chaff could be blown away by the
wind, and the heavier grain kernels dropped
straight to the ground.

Hiram and John Pitts, of Winthrop, Maine,

re granted a patent on a threshing machine
in 1837, A rotating cylinder with metal teeth
forced the grain stalks against a corresponding
stationary set of teeth. Most of the grain and
chaff was thus beaten from the stalk.

The mixture of straw (stems), chaff and
grain was then delivered to a vibrating rack
with openings in the bottom, which permitted
the chaff and grain to fall through ontoaseries
of sieves. The vibrating action of the rack moved
the straw onto a conveyor that deposited it in
a pile a few feet from the machine. In the
meantime, a strong blast of air created by a
fan blew the chaff out the rear of the machine,
while the grain kemels dropped through the
sieves onto another conveyor and were de-
livered 0 a sack or a wagon. Thus, with this
one machine, the work of flailing and winnow-
ing was reduced to one simple operation.

The combine, o the combined reaper-thresh-
er, as it was originally known, is a mobile ver-
sion of the thresher with cither a mower for
cutting the grain, or a pickup attachment for
gathering grain that had previously been cut
and arranged in windrows for uniform curing.

Our more arid western states had generally
accepted the combine inits larger forms by the
late 1920's. In 1935, Allis-Chalmers introduced
a small combine, designed to meet the needs of
farmers with limited acreages of grains, beans
and sced crops. This development brought na-
tional acceptance of the combine. The binder-
thresher system of harvesting has since almost
‘passed out of existence.

Com produces more food than any of the
other grains in the United States, This grain is
native to the Western Hemisphere. Machines
for the harvesting of com were first developed
in the United States to handle the large acre-
ages of this crop. A system used for the har-

vesting of com involves the use of a mechanical
picker which is sometimes called a picker-husk-
er. This machine snaps the ears from the stalk,
husks and delivers them to a trailed wagon.

Another machine, the com sheller, shells the
Kemels from the cob. Then the com may be
milled for mixing with other foods for bal-
anced animal diets, o it may be prepared in
‘many ways for human food.

A more recent development is the picker-
sheller, which snaps, husks and shells con in
oneoperationas the machine progresses through
the field.

‘With the modern harvest tools now available
to him, the farmer can harvest his crops quick-
Iy at full maturity and obtain the greatest re-
tum for his effort and investment.
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roday. the farmer has many silent partners.
These are professional people engaged in
services which ultimately help the farmer to
improve the quality and increase the yields of
his crops, to control plant and livestock dis-
cases, to destroy insects, conserve his soil, and
build up the fertility of his land.

Farmers have always been interested in the
weather because the yield and quality of their
crops depend upon it. Weather reports are,
therefore, very important 1o the farmer. Mod:
‘em advances in more accurate weather predic-
tions include the radiosonde-carrying balloon
and the use of radar. These devices, used in
conjunction with other weather-predicting in-
struments and communications with distant
weather stations, as well as reports from fliers,
provide more accurate long-range weather pre-
dictions than were previously possible.

Some of the services available to farmers
may seem remote, but are important. A man
on skis high in a mountain range may not be a
joyful winter vacationer, but a skilled snow
surveyor taking measurements of snow fields.
The purpose of his unusual work is to provide
an accurate prediction of the quantity of irri-
gating water that will be available to farmers
in the lowlands the following summer.

A man who works hand in hand with the
farmer is the agricultural agent. He may rec-
ommend, in the event of suspected soil defi-
ciency, that a soil sample be taken. This sam-
ple is forwarded to an agricultural experiment
station or one of the state agricultural colleges.
Here, a soil chemist makes a soil analysis.

The findings of the soil chemist, accompanied
by his recommendations, ar then sent to the
farmer. 1f a chemical fertilizer is prescri
another farm service would be called upon.
The fertilizer would be based on a formula de-
veloped by an inorganic chemist in the labora-
tory of a chemical manufacturing firm.

Problems of insect infestation may require
knowledge possessed by the entomologist. Thc
identification of the crop-consuming pest,
well as plant and weather conditions, will i
cate which insecticide should be applied. In-
skt in bygone years had to be tolerated,

use means for their control were lacking.
'nm resulted in heavy crop damage.

The practice of spraying crops, particularly
vegetables and fruit trees, became common fol-
lowing World War . Arsenate of lead, methoxy-
chlor and Bordeaux mixture are among the
standard insecticides and fungicides. Spraying
and dusting equipment at present available
ranges in complexity from manually operated
or tractor-mounted sprayers and dusters to per-
‘manent plumbing systems with hydrants situ-
ated in convenient locations in orchards. The
insect and fungus killers may be spread in dust
or liquid spray form, either from the ground or
from an airplane.

A curious aspect o ist's and

developed for special growing conditions, pesl
problems, and higher crop yields. The m:
‘who makes the hybrids available to the farmer
is the seed producer. Employes of the seed
producer, known as seed breeders, are the ex-
perts who develop these hybrids.

In this country, Luther Burbank began de-
velopment of his bounllfully pmducmx plants
in 1872, brecders and
Plant physicogits cary on Lhus work to pro-
duce an ever-expanding list of hybrids. A new
tool made available to the plant breeder by the
atomic age is the radioactive tracer, Tracers
allow the plant breeder to follow chemical ele-
‘ments through the complete plant cycle to de-
termine plant requirements and limitations.

Tractor and implement manufacturers con-
stantly strive to provide the farmer with the
best of modem equipment. When the farmers’
in equipment are determined, the many

‘and varied skills of designers and engineers are
called upon. They develop new machines and
implements that will perform the farmer's work
with the greatest ease, effectiveness and cconomy.
‘The research, design, development and manu-
facture of a new piece of farm equipment re-
quire skill and knowledge in such widely varied
ﬁclds a5 engincering, metallurgy, and chemis-

the insecticide chumm mrk is that some in-

tend to become resistant to insecticides.

For this reason, war against these pests is a

continuing one that calls for ploesf g
‘ment of new, more effective insecticides.

Resistant strains in insects have counter-

parts in plants. Hybrids are strains of plants

Hy of such men as draftsmen, roundrymm
machinists, forge operators, and welders.

A view of a man on a tractor in a field far
from cities may present a lonely picture, but
this man is not alone. With him go the contri-
butions of many skilled partners, in a joint
effort to assure better crops from his land.
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Progress With Power

ovies, television plays, and unrealistic nov-
els of life in the early United States sug-
gest that living was a simple matter of main-
taining moisture-free_gunpowder and an eye
pecled for pesky redskins. These make exciting
adventure yams, but the people who write
these stories sometimes tend to disregard facts
for the sake of more colorful fiction. Life in
the U.S. until after the middle of the 19th
century would have little actual appeal for
‘most modern Americans.

Life for an American on a farm before the
beginning of mechanization was, in all likeli-
hood, quite dull. The farm was an independ-
ent, self-sufficient unit that provided for the
{ the farm family, but very little more.
The fecling of independence may seem envi-
able, but it resulted in a meager variety of
, clothing, and other requirements. It is
possible that there could have been trading be-
tween producers of wool and cotton, as an
example, but poor communications and trans-
portation made such bartering difficult.

Since the 1850's mechanization has changed

free enterprise. In these slightly more than 100

years, efficient machines have made hand labor
ot oxdy out ol style but prohibitively expen-
sive. To illustrate: a modem wheat grower
would not suddenly stop his tractor in mid-
furrow because he noticed that his shoes were
worn out. Also, he wouldn't slaughter a steer,
tan the hide and cobble his own shoes while
neglecting his own specialized work. Such an
absurdity would result in varicty in a farmer's
routine, but the shoes produced could easily
cost several hundred dollars in loss of wheat,
which is this farmer's cash crop.

modern American is a specialist in his
chose fied. Mechanization of ou country has
been responsible for the continuing trend to-
wards specialty. The effect is efficient use of
efficient machines. Today, ten of cleven men
‘needed for farming in the 1850's are free to do
other types of work.

Haying formerly took a great amount of
effort. Men, boys and hired hands of neigh-
boring farms worked together in a cooperative
cl(ort ko [l't the hay cut, cured and stored as

and easily as possible. A look at an

urly ay fidd would show many men with

. Nomatter how hard these men worked,

their output was sufficient only to support their

own families, with very little remaining to feed
the non-farm population.

The very same hay field today might show
one man on a rubber-tired tractor and mower,

where 35 men had labored with scythes. He
‘would be progressing at a speed at which rone
of the scythemen could have walked. In his
wake would lie a continuous ribbon of drying
hay which would subsequently be raked and
baled by other fast-moving machines.

Hay may also be harvested as green silage,
which is cutand chopped by a forage harvester.
Then it is hauled directly to a silo where a
blower will elevate it through a tube into the
silo for storage as winter stock fecd. Here again,
‘machines have replaced muscles.

Men released from the heavy manual toil of
yesterday's farms are now free o build or make
the many necessities and lusurics we enjoy o
day. Yet our country is a greater agricultural
country than ever before. And is, also, the
greatest manufacturing nation the world has
ever known.

1t progress in general has been great, recent
nsational. Refinements in the

‘automatic operation of machines, and nuclear
power are the newest of our important devel-
opments. Where they will lead us is unpredict-
able, but we may be sure that they will bring
an even greater abundance of everything that
people need and use in their daily lives.

‘We can all be thankful for the progress that
mechanization in agriculture has made possible.
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