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PREFACE

Today. only ubout 3 percent of the American popula-
tien Bive vn farms. Yet. muny people stitl heve an inter-
est fn agericuttere and are eager to leam o out their
nztion s rural heritage . Still. while agricultural tools and
implements can be studied ut severs! major technologi-
cub musewms. state and local bistorical societies, oe
tiving historical tarms, ne single museum presents a
comprehensive collection of American ggriowitural
technoebory for public viewing. Furthermore, farming
gthods are altered over time us chinges are made in
agricaltural scienge and techoology. Consequently,
mraey lools and implements that were pnce commonly
twed and understood by the majority of Americuns arg
now only vaguely recognized, if they are remembered
or identdied wt wfl. For voung Americatis wha axsume
that mitk erigimsted in plstic bottles or that hamburger
in produged in tast fuod restaurants, the agricultoral
pist is completely aien,

Because of the interest of many and the need of some
to wzarn move shout farming, my intent is to provide a
hasic teferemce abhowt technological change in Ameri-
vun agriculture. Specifically. my purpose is to trice
techrological change from the days of hand power
throtgh the stesm age. or approximately from the colo-
niak periodt 1o the beginning of the Fiest World War, In
wrder to define un alpwost boundless subgect, | have
foctised an the basie toobs and implements used for the
production of cereal gruins. hay snd fodder. [ have
Proudly detined Farm toobs to include not only band held
und muaniputated objects. but also implements and
machines which enuble the Firmer to produce more
offi fently und more abundantly than he possibly couid
without them,

Any endeavor to cover such a broad expanse of time,
uf course, presents many problems. the most serivus of
which is to provide a comprehensive survey without
becoming either overly detaited or superficial. Space

Hmitations for the number of tools and implemenis that
»an be ilustrated also present problems. Consequently,
1 have not attempted to discuss or list every implement
invented or used relating to the topics of discusston.
Any attempt to do so would be impossible. Nor have 1
tried to identify every inventor who first patented the
specilic agrcubturul tnpovation mentioned sn the text.
lnventors were numerons, and the time hetween the
patenting of an implement and its perfection. manuwfac-
ture. and practival application was usually long. Con-
sequently. it is freguently impossible to attribute par-
ticular developments to specific inventors. Rather. my
purpese is to provide a chronological discussion of the
technologicul developments which changed the nature
of turming und which stimutated further innovation of
American agricultura! technology.

I am grateful 10 Homer E. Sccolofsky and to Chiris
Duckworth for reading all or portions of the manus-
cript. and to John T. Schichecker who has influenced
my thoughts sbout technological change in American
agriculture. Bob Walther it the Smithsonian Institu-
tion's National Museum of American History gener-
ausly aided with the selection of the ilustrations. His
fielp was beneficial beyond proper recognition. Hiram
M. Drache provided several of the photographs for
which I am indebted. § am thankful as well for the help
which | received at the libraries of the Ghio Historical
Society and Ohio State University, and from the staff
members in the Still Pictures Branch at the Nationa!
Archives. | am particularty grateful to Mary Ellen Hurt
for preparing the index. Lastly, I am indebted to Wil
liam G. Keener. Associate Director of the Ohio His-
torical Society. for making this study possible.
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CHAPTER 1

INTRODUCTION

Between the founding of Jamestown in [607 and the
beginning of the First World Warin 1914, the tools and
implements ased on the Americisn Gum underwent visst
change, Whetber thut technological chinge was re-
volutionary or evolutionary depends, of course, on
ue's perspective und interpretation of the pisst. Noone
i doubt, however, that. over time. techpological in-
vention profoundly influenged the farmer's way of life.
Moreover. techaological inovation gave a particular
shape to the American pzst. It is the shape of time and
the shape of change. and it provides an historical record
that can be studied as profitably as any written docu-
ment.

Technological chunge in American agriculture, how-
ever, did not just happen. No one simply decided to
build a mechanical reaper in order to harvest larger
acreages more quickly than one could possibly cut with
a cradle scythe. No one simply invented a machine to
thresh grain in order to dispense with the flail and win-
nowing basket. Technological change takes time, and it
depends upon three criteria. First. it requires cumula-
tive knowledge. Before anyone could build a steam
engine someone had to invent the wheel. Success in
techmological innovation depends upon knowledge
gained from prior experience. Ar inventor draws upon

the past — accepting. rejecting. and synthesizing — to
shape i new idea into 3 workable product. Secondly,
technological change relies upon a pereeived need. In
agriculture. as well as in other endeavors, the new
invention must clearty work to the owaer's advantage.
If nothing is to be guined. such as plowing more casily,
reaping more quickly, or threshing more efficiently,
there would be no reason to adopt the new invention.
Third, the product of technological innovation must be
affordabie. If farmers had not had sufficient means to
purchase a cast-iron plow, that invention wouid have
never replaced the wooden moldboard.

During the colonial age, the tools which the farmer
used were little different from those employed by the
farmers in the Roman Empire. In colonial America, the
farmer or the local blacksmith fushioned most of the
required tools; or, if the farmer was wealthy, he might
purchase some of the needed tools from Europe. More
often than not, however, farm tools were fashioned at
home after British models, but those tools were usually
modified to meet focal conditions.

From the colonial to the early national period of
American history, the basic farm tools were the hoe,
spade. and plow for tillage; the sickle, scythe, and hand
rake for harvesting and mowing; and, the flail and win-
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nowing baske? for threshing. Between 1790 and H63.
however, American agriculture underwent rapid
chinge. Some implements. such as the plow, were im-
proved in design. and new methods of manufacture
were developed. Iron replaced wood on many imple-
ments. and inventors applied the concept of inter-
changeuble parts to farm tools. Some innovations pro-
duced new lechnological ferms such as mowing
machines, sulky plows and self-rake reapers. In addi-
tion. power sources changed from hand to horse to
steam. Many inventions involved providing special sol-
wtions for particular problems. Quickly. these specific
solations became general solutions as in the case of the
development of a steel plow for breaking western
prairie sod. Soon. farmers in all regions wanted steel
ptows for their titlage operations. Some inventions sim-
ply enabied the farmer to perform necessary tasks more
efficiently than ever before. for example. the substitu-
tion of the threshing machine for the flatl.

Most inventors did not butld or manufacture their
tools and implements for immediate sale. If they lacked
capital. access to skifled labor, and shop facilities. they
sold ficenses to others whe had those rescources. Once a
new tool became reasonably effective. farmers began to
use it on & limited scate. Most farmers. however, were
reluctant to purchase implements that had not been
thoroughly proven. Others were hesitant to invest in
new tooks and implements. if their fands were unsuited
for the application of that technology. Rocky seil in

Farm tools commanly used during the i860s.

FARMINw TAOLs WF THE PURLSEST sLME.
A createl by Lsspun G Brasiey & Cig B St dt, New Haven, Coni

New England and stump-filled clearings in Kentocky
made them wait until either the rocks and stumps were
removed or until the techoology could accomodate
those special conditions. This hesitation quickly faded
during the Civil War, when labor shortages, high prices,
and wartime demands encouraged farmers to invest in
the new technology in order to produce targer crops and
to reap more substantial profits than ever before. When
the war ended. further techsological innovations con-
tinued to stimulate farmers to adopt additional tools and
implements.

Farmers. who were either unwilling or retuctant to
adopt the new technology, were coaxed continuaity
into doing so by implement company advertisements in
agricultural pertodicals and newspapers. by equipment
exhibits at agricultural fairs, and by demonstrations of
teaveling salesmen. Agricultural societies, the United
States Department of Agriculture, and the land-grant
colleges 1lso disseminated information on technologi-
cul changes that would ¢ase the farmer’s burdens und
improve the efficiency and profits of the farm opera-
tion. Usually, if an implement saved time, cased toil,
expanded production, and decreased costs, farmers
were inclined to adopi it. Generally, they tended to
purchase the most indispensable implement at the
cheapest possible price.

Technological advance in one area. however, re-
quired comparable change in other arcas. If. for exam-
ple. a farmer purchased 4 grain drill to seed more wheat,




5__

this implement couid not beaefit him vnless he also had
the techuology to reap a larger crop. If the crop
shriveled froa: heat or was destroyed by grasshoppers
or by foul westher before the harvest could be com-
pleted. the grain urilt did not provide the farmer any
significant advantage. Technological balance. how-
ever. hud boen laneely achieved by the mid-nineteenth
Century.

By the turn of the twentieth century. technological
change on the American farm had been phenomenal. In
1900, someone born at the end of the War of 1812 could
have been able to recount harvesting wheat with a
sickle. cradle. reaper. and binder. One could recall
threshing the crop with a flaif and separator as well as
turning the furrow with wooden, steel and suiky plows.
At eighty-five yeuars of age. someone could remember

cutting hay with a scythe and mower and using a
wooden horse-rake and steel side-deliveiy rake to put it
inte a windrow. Such a person might have watched a
combine operate or even used one. Certainly, one could
give instruction about how a steam engine worked.
Indeed. no other aspect of American life was more
profoundly affected by technological change prior to
the perfection of the internal combustion engine than
was uagriculture. Technological change in agriculture
contributed to the nation’s economic growth, released
farm workers for industry, and enabled the production
of an abundant feod supply for urban America. No
other form of technological change wouid affect Ameri-
can life more significantly than that applied to agricul-
ture prior to the rapid development of the antomobile
industry during the 1920°s.

AUTHOR’S NOTE

Several years ago, Robin Higham asked me to write a
piece about farm tools in the American West. His re-
quest excited and challenged me. Almost immediately.
however. 1 confronted the probiem every historian
must contend with when writing about the West. Sim-
ply put, Where is the West? Does it begin at the Missis-
sippi River. the Great Plains or the Rocky Mountains.
Or. is it the line of demarcation stretching from Saint
Paul to Fort Worth which Gilbert Fite used for his
seminal study The Farmers' Frontier, 1863-1900. All of
these boundaries for marking where the West begins
seemed reasonable, but, at the same time, each was not
quite satisfactory for this study.

Confronted with a problem of definition, [ decided to
avoid it for the moment and to concentrate my research
on western farm tools anyway. Again, | was im-
mediai *ly confronted with another equally serious pro-
blem. It was that very few farm tools, used within the
scope of this study, were developed entirely in the

West. Virtually every tool had eastern antecedents.
Certainly, some tools were better suited for western
conditions than were others, and. ultimately, some
tools were perfected in the West. Still. these factors Jid
not make them specifically western farm tools. So, ny
problems compoundzd.

Finally. the idea struck me (though hardly with a belt
of lightning), that there has always been a West. In this
sense, the West is a state of mind. This reveiation will
hardly be new or astounding for historians of the
American West, but it did solve my problems. Cer-
tainly, from the time the first Europeans settled the
North American Continent, the West has always been
those lands which lay beyond. If not, I am bad!y mista-
ken.

With this rational in mind, my work proceeded
smoothly. For those readers, however, who do not
accept this reascning, | must apologize and urge themto
try again.

R. Douglas Hurt earned his Ph.D. in American His-
tory at Kansas State Universiiy. He has been 2 Smith-
sonian Fellow in the History of Science and Technol-
ogy, and he has taught at Texas Fech and Ohio State
Universities. His specialization is agricultural history,
and he is the author of The Dust Bowl: An Agricultural
and Social History (1981) as well as a number of articles
for scholarly journals. He is Curator of Agricuiture at
the Ohio Histarical Society.
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Fheossh ihe ages. the plow hus been the most importand foof for gilting the soil. This New England furmor is nsing axen fo pull an iran-beaared walking or
saing plow, tGeorge F. Tingley photo. 1899, Library of Congress. )

CHAPTER U1
THE PLOWMAN’S TOOULS

PLOWS

Fhrowgh the wees the plow has been the most impoe-
tant wyriculturist tsl, Indeed, without it Fsrmers could
not tifl the soil and prepare their ficlds for extensive
ugriculture. Although the plow is anancient agricultural
tool. it underwent little change prior to the inveation of
improved methods for making iron and steel in the
mid-nineteenth century. American plownten, however,
aiways demanded an implement which required fittle
draft. thatis, the amount of power needed for pulling it.
as well as one which ran at a uniform depth. turned over
the furrow. and pulverized the soil, But, these demands
were seldom met before the standardization of design
and the perfection of interchangeable parts.

During the early seventeenth century, though, if far-
mers owned plows at all. they were usually British
imports or were crudely fashioned homemade tools.
Most beginning colonial farmers went without plows for
a considerable period of time. Instead. they used hoes
and mattocks to prepare the seedbed. The Pilgrims. for
example, did not have plows until 1632 — 12 years afier
their arrival at Plymouth Rock. Only a few miles to the

north, in 1637, the Puritan Fmers around Boston had
anly 37 plows to tilf their fields. And. as e us 1642,
RhEode 1sland furmers were still using hoes and spades
to turn the soil. Later. British mercantile policy inten-
tionaily restricted the devetopment of American indus-
try to make the colonists reliant upon England for man-
ufactured goods. Cansegquently. coloniad farmers could
either import expensive English plows or fashion their
own as best they could.

Because of the general absence of plows in colonial
America. farmers who owned one tilled their neighbor™s
fields. Or. the town paid a bounty 1o any farmer who
purchased a plow and used it to prepare local ficlds for
planting. Those farmers. who could neither afford a
plow nor hire their plowing done. fashioned plows of
their own design from the wood and metal available,
They commonly selected a winding tree and crufted a
moldboard from it. Ideally. the moldboard’s function
was to lift the furrow slice, turn it over. and bury the
crop stubble. This procedure would leave the plowed
ficld relatively smooth and in a suitable condition for
further titling and planting. In order to prevent the
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€ olitiedt frvmery i New England uved the €0d Codony Strong Plow to break virgin soil. The wooder moldboard was plated with thin iron straps te reduice
FCH i uidd to prevent e soll from icking e the reddboard. The iron bare i frant of the moddboerd iy called a cowlter. The coulter cuts the fiserow slice
verticufiv while the ttolidbord theenes it over hevizontadly. Enstern farmers comtiveed to use the Od Cilony Plovw antil abowt 1820, it had o 19-foot boam
crte i o= froot levedsidde £t side of bive plow which rested against the soil when the moldboard teaed e furrow). This plow reportedly made farvows stand
sapr {the plre piDa of @ fewn Rarve Bt Pre mtonthl of Marck.” (Satithsonian fastitution.)

mekdbourd from wewring out too rapidly, tarmers plated
it with iron from worn out saw bludes, hoes, and horse
shoes, Betore this iror could be attuched to the
moldbowrd. however, the oval blacksmith heated and
potnded it into thin strips which were then nailed or
buliod onte the Face of the plow. The side opposite the
motdbeiird. cabied the landside. was made from an iron
bar or strap. and the hottom of the plow was shod with a
thin iron plate. The shire or cutting edge of the plow
wits afso made from jron. The beam and handles were
soanden uad were fushioned respectively from o tree
trink amd from crooked branches. Alb of these parts
woere attached in o somewhat haphazard Fashion, The
six- or seven-foot beam was set at any pitch the farmer
denired. and the handfes were usoaliy fustened at neurly
right angles — hoth practices of which gave the farmer
very littte control over his implement. Two or three
yoke of oxen were required to polf it. Even so. tilling the
soil with plows such as these required an extraordinary
umount of hurd work. und the process was invariably
slow . since the cutting and taraing ability of these im-
plements wus undependitbie. The net resuft was an
imperfectly prepared seedbed.

When the farmer's homemade plow broke, he had
fittle hope of repairing it exactly. Oc, if a farmer had
purchased a particulary effective implement from a
plowright, he stili had no guarantee that the craftrnan’s
repairs would return the plow to its former level of
performance. In short, if a farmer owned a plow which
easily cut through the soif and turned the furrow
smoothly and completely, it was because of accident
rather than from design.

Thomas Jefferson. who was a farmer, thought the

plow could be designed on mathematical principles so
that a standardized moldboard could be easily repro-
duced. Such plows would provide maximum tilling
ability and at the same time reduce the draft or power
required for pulling the implement — all of which would
make plowing easier for man and beast alike. At the
same time. scientifically designed plows would do &
better job of turning the furrow and kitling weeds. since
standardized moldboards could be fashioned for all soil
types. In 1798, with these goals in mind, Jefferson de-
signed o mokdboard that would Lift the soil vertically
and, in z continuous motion, turn it over horizontally.
This moldhoard, however. did not turn atl soils in a
uniform manner, and it wis never manufactured on a
commercial basis. Nevertheless. Jefferson successfully
demonstraivd that a standardized moldboard could be
produced. provided the mathematical formula was
perfiected for its design. And, while Jefferson made no
attempt to improve the technical aspects of the plow’..
sole. landside. and position of the beam and share. he
did recommend casting the maldboard from iron to
improve the plow’s cotting and wearing ability, This
was an important idea, because stundardization of de-
sign could not be achieved by using woad, since each
plowmaker Fashioned it as he pleased. Only metal
which was cast. wrought or molded in some fashion
would permit consistent duplication of superior design.

Jefferson never cast his moldboard, but, in 1797,
Charles Newbold, a New Jersey inventor, patented his
own plan for a cast-iron plow, Newbold cast the
moldboard. share and landside in one, solid piece. Al-
though Newbold proved that such casting could be
done, it was far from practical, Indeed, if any pari
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broke. us happened to the original model’s shure point
dunng testing. the eatire plow became useless. If the
plow did not break. the share dulled guickly and the
furmer had to either replace the entire implement or
sharpew it trequently. These unfortunate features made
the plow fur too expensive for the average farmer.
Many farmers also apparently believed cast-iron
putsoned the soil. and encouraged the weeds to grow
and. therefore, refused to adopt it for these reasons.,
Even though Newbold substituted a wrought-iron
share. the American farmer still preferred the wooden
motdboard. Still. Newbold's invention was & major ad-
vitece in plow concept. design and construction. Other
agricultuetl inventors would build on his technologicul
contribution.

Severad years later. in the spring of 1807, David

fr 179, Churdes Newbold pateated o ecast jron plow. Newhob
fustioned the moldbound. share, amnd landside in one sobid picee,
Thix iffusiration shows the Newbold plow from the landside. The
Nowbold plosw was towr expensive for Bie average farmwr to afford
atid many furmwers believid thar cast-iron poisoned the soif,

Peacock, also from New Jersey, patented a cast-iron
plow with three parts. The moldboard and the landside
were cast separaiely and a wrought-iron, steel-edged
share was attached. Peacock’s design was more practi-
cal than Newbold’s since a worn out or broken part
cotld be replaced. About this same time, the prejudice
against the cast-iron plow began to fade away and
Peacock's plows gained widespreud popularity in the
middle Atlantic siates where they were used until the
eve of the Civil War,

The concept of standardized. replaceable parts is,
however. usually credited to Jzthro Wood of Scipio.
New York. Probably because he was the most suc-
cessful inventor to murket a plow with these features. In
1814, when Wouod patented his plow with replaceuble
purts. he probably knew about Pexcock’s design, be-

In 1814, Jethro Waod patented an iron plow with interchangeable parts. Woad improved his dosivn iy 1819. The great advamtage of Woeod' s plow was tlat

i une purt broke, it could he cusily replaced. (Smithsonian Instingion. )




SHOVEL PLOWS

the shovel plow coteed e mede By attacining a weought-ivon blade, with te convex side tirned entwards, 1o g beam. The shevel pleov cut a siedfew fur
ranac, aed (6w grapdur it e Soudh fire tilling the soil. Northern furmers primarily ased Qv for cideivating seil.

canse e did not cliim that he had invented the principle
of interchungeabte parts, b 1819 however. whea he
patented an improved design. he did claim @ new
method for joining the moldboard. landside and shave
without the use of serews or bolts which were difficult
o mitke or espensive (o obtain, Various mortise and
tenon joints alowed the picces to lock together. A
steei-tipped shure cut through the soil more efficiently
and required less sharpening than cast-iron shares.
Womd's plow probably did more to ¢liminate the old,
chumsy. wooden plows than any other design to that
time. amd frmers were guick w purchase it In 1817,
more than E.SO0 of Wood's plows were sold in New
York, A veus Tater, Lo plows were soldand. in 1819,
the veur he patented his improved moedel, New York
furmers purchused 3.600 of his plows, Wood's plow
remained popular for decadas and stimulated other in-
ventors to fashion their own plow designs after his
model. Maost of the plows patented for a long time
thereafter. differed very little in their general principles,

Even though an estimated [0.000 plows had been
manufactured in the United States by 1820, he limited
advantages of the cast-iron plow prevented farmers
from guickly purchasing the implement on a wide basis.
Some farmers were too conservative or rejuctant to try
these new implements since they had used nothing but
wooden moldhoard plows all of their lives. Most. how-
ever, simply couid not afford to purchase a cast-iron
plow. Cast-iron plows cost approximately twice as
much as a wooden plow. if both were purchased from a
merchant. If the farmer made his wooden plow at home
he could save even more money. Furthermore. plow
parts were not always readily available for the new cast-

The Carey plow wax poprlar aieng farmers i the sarly wineteenth
ceatiry, Thix plove ad a wodden molkdboard plated with ivon strips,
A wronghe-ivan share was attaciied i front of the moldbinied o split
tele frrraw. (Nmithsonian Institution. )

iron models, because of poor transportation and dis-
sshation systems in nineieenth century America. The
teaiiis of interchangeable parts were of little value, if
the parts could not he obtained in the first place. And.
finally, atthough the cast-iron plows uften turned the
furrow more efficiently than wooden plows. they did
Aot always perform as well as the best wooden models,
Generally. these early cast-iron plows had difficulty
penetratina the soil deeply and were able to turr only
four-or fivc-inch furrow. Cos-equently, even though
cast-iron plows required subscntiafly less draft, ap-
proximately vne yoke of oxen instead of the two or
three yoke needed for a wooden plow. many farmers
fook & wait-and-see attitude.

Although farmers increasingly adopted cast-iron
plows between 1820 and 1835, the wooden moldboard
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Mome shovel plows, such as these manafactured by the Brown-Muanly Plow Company of Malta, Chio, were fitted with wooden hreak pins or springs.
When the shovel hit a solid vbstruction, the pin hroke or the spring flexed, therehy, allowing the shovel to bend backwards. This innovation helped

prevent hroken or damaged shovels.

plow remained a favorite. The Carey plow was perhans
the most extensively used wooden model. Although the
Carey plow’s form differed somewhat according to the
skill of each blacksmith or plowright who worked on it,
the general style was uniformly reproduced on & wide
basis. The Carey plow had a wooden iandside and
moldboard. Iron straps plated the moldboard and a
wrought-iron share was attached to it. The beam and
handles were also made from wood. All joints were
wooden and the various pieces were attached with
wooden pegs. Over time, these joints loosened and the
wood cracked or broke, all of which made plowing
difficuit and repairs frequent. Still, the Carey plow was
popular in the North as well as in the South. With it, a
farmer could plow about one acre per day.

Many Southern farmers, however, preferred to use
the shovel plow above ali others primarily because they
maintained their prejudice against the cast-iron plow.
The shovel ptow, which had become popular in the

colonies prior to the American Revolution, was usually
made by the plantation blacksmith. It consisted of a
rough wooden beam into which another wooden piece
with an iron point was attached. Two handles were
nailed or pinned to the sides of the beam. The wrought-
iron point, approximately nine inches across, was
shaped much like a shovel with the convex side turned
outwards. A loop was welded on the back of the blade to
provide a place for the stock to enter. One horse or mule
could easily pull the shovel plow. It cut a shaliow fur-
row and turned the soil both ways. The nearly upright
position of the handles forced the plowman to maintain
an erect, tiring position. One observer noted that using
a shovel plow was **pretty much like dragging a cat by
the tail.”” Nevertheless, southern farmers continued to
use it for plowing and cultivating until the Civil War,
particularly in the coastal and piedmont regions of
Georgia and the Carolinas. Nevertheless, while planta-
tion profits were primarily invested in land and slaves




rrther than o sgriculueyt implements. many southern
farmers began esing the Cuarey plow on an ever in-
creasing busis,

Although plowrights fushioned mobdboards into
virious shapes in order to meet the reguirements of
different soils . more adinstnments were necessary. when
Farmers crossed the Appalachians and entered the rich
prairie fund of the Midwest. There. the tough prairic
sod made the woeoden plow usebess. It would neither
penctritie the sod and cut the roots nor stay in
the soil. Conseguentby . praivie farpers used another
plow to turs s furrew . That teel, calfed i breaking plow.
v siibar to the ORd Colony Strong Plow which New
Enghund Fermers bused for breaking virgin soil. The
prairic breuker. popular from the 1820, through the
ER40~ was an immense. wooden plow plated with iron
strips to reduce as much friction as possible. A wrought-
fron share nd conlter were fitted onto the moldboard
and beum te cut through the tough root system of the
grass. Some models hid o long. sloping. iron
molidbenrd, designed to Lt the sod and tum 6 over

completely inorder foexpose the roots to the air snd kill
the grass.

The prairiec breaker was a4 keavy plow. The
moldboard alone ofien weighed {25 pounds. The
tourteen- or fiftecn-toor beam and the handles made it
even heavier. but this weight was needed since it kept
the plow from bucking out of the furrow as it struck the
fiberous root system. Fwo small wheels supported the
plow beam tn front and the depth of the cut was regu-
Luted by alever which ran from the handlies (o the front
of the beam. By lifting the lever the share would dig
deeperinto the soit: by depressing it the plow could be
ratsed from the ground. One of the front wheels ran in
the furrow and was from two to four inches larger than
the wheel which ran on the sod. This was necessary to
keep the beam level. Somebimes. several curved rods
replaced the moldboard. The rods reduced the friction
on the plow while lifting and turning the sod.

Plowing with a prairie breaker was slow, hard work,
even though it cut oaly two or three inches deep. De-
pending on the toughness of the root system. as many as

Fore Carriage for Wiscongin Breakers.

This Fore Carriage is all steel except the lifting lever and rear post. The upright steel
standards are held in position on the bsam by steel clips and are securely clamped to an
1}4-inch steel axle. By loosening the axle clamps the axle may be set to accommodate any

width of cat from 18 to 24 inches.

The wheels are steel with three-inch tire, staggered spokes. Equipped with oil-tight, dust-
proof boxes. With these bozes it is an easy matter to oil the axles by filling the screw-cap
with axle grease and screwing same into place on the hub.

Advertisernent for the Wiseonsin Breaker (Smithsoniaon Institnution.)
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three to seven voke of oxen might be needed to pul! this
plow, B a farmer broke as few as eight acres during the
plowing seasen. he wis fortunate o have done that
much woerk. A bired breaking team could usuadly do
muore. since the plowmen did not have other Buem
chores totake up their time. A fwo-man breaking team,
wsitte three yoke of good-sized exen and o twenty-four
inch plow. coukl turm three acres « day. The share
wserably bad to be titken to the blucksmith once a week to
be pounded thin and sharpened. fn between teips to the
Bhwcksmith. the plowmen usually filed the share fre-
quentiy. generatly after cach round on an eighty-acre
ftefd. Custom breuking teams hud two shares so they
woukd not need o stop work while a boy took the dulied
share to the nearest blacksemith. Freguently. the plow-
men. eold hammered™ the shire when it dulfed, To do
this. the share wis cemoved from the moldbouard aad
pliced on o prece of rilroad ron which served as an
wnvil, Fhe share wis then hammered thin and shae-
pencd with o fike.

Althowgzh plowing with o prairie breaker was slow,
the cast-ivon plow of the 1830y and 1840s did not give
the western Bwrmer o viable altermative, becausye the
sticky prainie seil clung to the mokidbowrd. The cast-iron
plow had two. problems which made it nearly useless in
praivie sedls, First, it did not tuke o high polish, Con-
segttently, the mokdboard would aet scour. that is. it
teneded to hobd sticky soil instead of attowing it to slide

or peel off us the implement was pulled through the
pround. This caused constant delay white the farmer
unclogeed the plow by scraping it with a paddle. Se¢-
vndly. the cust-iron surface contained small cavities
knowa as blow holes which fitied with the ¢lay-like soil.
This clogging caused vowanted friction which in-
creased the draft required.

About (833, John Lane, a Lockport, [llinois
blacksmith. made the first successtul effort to design a
plow that would net clog after the initial breaking hud
been completed. Lane recognized that only steel. not
cust irea. would scour suitably to permit the moldboavd
to turn 2 clean furrow. inorder to produce such a plow.

Lane plated a wooden moldboard and share with strips. .

of steel cut from an old saw, Lane’s innovation worked
better than any plow tried in the prairie soils to that
time. He did not. however, patent his idea nor produce

By the lare nincteenth century, steel breaking plows were widely
avetilable, This stecl plow hds o wonden boam and a disk candter,

During the 18505 and 18605, the Michizan Double-Plow became papilur. The front share et the furrow ard torned severalinches of soil. The larger, sear
shure cut deeper and trned a Sroromgiide prdverized fioreow, i Smithsoninn Institution.
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The stk ar vidirg plow became poprlar in the teoms-Mivsivaippi West diring the 18705, It enabded furmers to plow faster thae tiey coidd with the wathing
ploms nd po ride ar e same pire. Ve wathy plow was an imporiaat illage implement for farmers whe had berge acreages to prepoie for seed.

tSemithyeminn Institurion. |

his steel plows on an extensive basis. Steed was both
seares wnkl expensive. and it remained so until the Bes-
semer and open heurth processes enabled steel prodog-
ers to increisse production and reduce the price. Even
~o, wther agricultoral inventors hegan applying Lane's
discovery to their own work. One of the most success-
ful and widely recognized inventors in these efforts was
Jobn Pecre,

Actually. Joha Deere. a Grand Detour. Illinois
blacksmith. did not make steel plows on a wide basis
unti the mid-1830s. His early plows. the first made in
1837, consisted of a highly polished wrought-iron
moldbourd with a steef shure. Deere cut his diamond-
shaped moldboard and landside from a single piece of
wrought-iron, then heated and bent it over an anvil until
it took the desired shape. To this. he attached a steel
share. There s no clear evidence that he fashioned his
first plow from a steel saw blade. Nevertheless, this
myth has been repeated so often that it is accepted as
fact. More correctly. Deere's reputation for devising a
steel plow came from his use of w steel share which was
stronger than cast-iron and which held a sharp edge

betier than wrought-iron, Farmers, by calling this im-
plement a steel plow. were probably merely using the
term to distinguish it from more traditional wooden
and cast-iron plows,

John Deere’s highly polished, wrought-iron
moldboard with steel share easily cut through the sticky
prairie soils without dulling or clogging and with about
half the draft which cast-iron plows required. His plow
wis s0 superior to the heavy bre.king plows that it
became commonly used as a breaking plow itself.
Quickly. it earned the nickname “'singing plow.” In
1846, Deere received the first slab of cast plow steel
rolled in the United States. but this metal was stilt too
expensive to warrant extensive production of steel
plows. Until the mid- 1850s. most of Deere’s plows con-
sisted of wrought-iron moldboards with steel shares.
Not until the 1860s. when several steel manufacturers
began making consistently high quality crucible steel.
did implement manufacturers begin using steel on a
wide basis. Even so. steel plows cost as much as two
and a half times that of cast-iron plows, Furthermore,
many lechnical problems remidned 1o be solved hefore
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The sulky plow bezame o gang plow, when a second moldboard was
added, Salky gy plowy required fiie or five harses for draft instead
af v fise o singde moldboard sutky,

a completely satisfactory steel plow could be made.
Although Deere’s plow was effective in the Midwest.
he had manufactured and sold only a few by 1843, In
that year. however. Deere udded a foundry to his shop
and together with Leonard Andrus. produced 400
plows. In 1847, Deere moved his shop to Moline. I1-
linois, and with expanded capital increased production
1o 700 plows. By [857. twenty years after his first plow,
John Deere was producing more than 10,000 plows
annually. Over that time. he also refined the shape of
the moldboard from the original curved trapazoid to one
that tooked maore like the traditional moldboard.
Largely because of John Deere’s efforts, the steel
plow was in great demand by the late 1850s. Yet, while
many farmers awaited the perfection of the steel plow,
they still needed an ¢fficient tool that would turn a
furrow and not break or dull quickfy. This meant using

Sulky plewing nvar Ruvsell, Kansas, 1910, 1 Smithsonian Institution. )

the best cast-iron plow possible. Fortunately, Joel
Nourse. of Worcester. Massachusetts, succeeded in
making a cust-iron plow which adequately broke rough
ground and turned a furrow in soil with weeds and
heavy stubble. This implement, catled the Eagle plow,
diffeced in two respects from all other cast-iron plows.
First, Nourse lengthened the moldboard. Second, he
gave the moldboard additional curvature. The result
wus that the Eagle plow lifted the soil and turned it over
more effectively than did any other cast-iron plow. The
Eagle plow cut afurrow 7 inches deep and as much as 14
inches wide depending on the model., With abilities such
as these, it became a popular implement for several
decades. In fact, from 1840 to 1861, Nourse sold from
25,000 to 30.000 Eagle plows annually -~ more than any
other plow-maker in the United States.

During the 1850s and 1860s another casi-iron imple-
ment. known as the Michigan Double-Plow, came into
widespread use. The Michigan Double-Plow had two
shares, the smaller of which was attached to the beam
ahead of the larger moldboard. The forward share pared
off several inches of sod, inverted it, and deposited the
slice into the previous furrow. The following share or
main plow could then cut more deeply. The Michigan
Double-Plow prepared a thoroughly pulverized
seedbed which was excellent for all crops, but it was
particularly well suited for preparing a deep. loose soil
favorablz for vegetable crops. The Michigan Double-
Plow cut deeper than single moldboard plows, but it
required greater draft power to enable both shares to
cut through the soil at once. Still, while the Michigan
Double-Plow was never exceptionally popular for
breaking virgin sod in the Midwest, some farmers used
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Fhree Rtlfside or sidehill plow enubled farmes.
meofdbourd and roelled it under the beam ta 1)
ferth weross the fuace of the hill.

it for thuat purpose. because the second share
thoroughty covered the grass roots which the first share
exposed. Even so. the Michigan Double-Plow could be
used only as a breaking plow in the spring when the soil
wus damp. At that time. three horses could plow two
acres i day. but if the soil was dry the same number of
horses ¢ould not budge this plow in the tough praivie
sod. More appropriately. farmers found this implement
useful for preparing the seedbed with a sceond plowing,
after the initial breaking bad been done and the sod
effevtively Kilted,

Even though the Eagle and Michigan Double-Plows
were popular during the 1850s. prairie farmers still pre-
ferred the steel-shared or steel moldboard plows when
they could get them, and steel plows were in great
demand by the outbreak ofthe Civil War. Nevertheless.
steel plows had # number of imperfections that pre-
vented maximum effectiveness, particularly when
manufacturers substituted inferior material or were
haphazard with the finishing process. Certainly. steel
plows turned the prairie soil better with less power than
the cast-iron models, but they were expensive and
either broke or wore out more quickly than cast-iron
ptows, if they were not tempered correctly.

A major problem with the steel plow was that the
metai’s quality did not permit maximum performance.
Given the state of steel technology at that time, the
meial could not be tempered unifermly, During the
process of shaping the plow, the steel would hold its

IMPERIAL HILLSIDE OR REVERSIBLE PLOWS.

130w e lne HOTLekbe or B erailbe s is oyde Jo W]
w3 ~tedi Heums, forbiebed with oF wlluyt Wise] L7 Jokater,
msutderrds, made 10 several sloek all of which bar, L

Kaarugafy Ad 4ad proven. Wherrrer fmlhiaduced, trede
s Flreirs bt bttt aleadify o the lutheair. Thiy vl kbl
fadiivy,

“buck and forth across steeple stoping land. At the end of the farrow, the plowman satocked the
sitde. By s doing, e moldboard cust the frrrow donn hill as the farmer gaided the plow back and

Farmers wved the sabsoil plow 1o lovsen the *hard pes,”” it is. the
patcked soil benvath the regndar cut of e moldboard ptow. It was
dlseaesed to decpen the fusrow e germit hetter moistare pesotration,
The wheel und bracket on the beam regulated the depth of the cut,

form only when it was cold. When the steef was heated
for tempering. it would warp and it would continue to
warp as it cooled. thereby ruining the shape of the plow.,
In addition. improperly tempered steel would not scour
properly. [n (868, John Line (the son of the carlier
inveutor with the same name} developed a process for
making “*soft-center’” steel. Lane welded a solt bar of
cast-iron between two bars of steel. He ther rolled the
Black into a thin plate for tempering and shaping inww
mueldbourds. This process ended some of the warping
problems. Moldboard plows could be fashioned now
which maintained their scouring ability and which were
virtuafly unbreakable.

Early in 1869, James Miver. also a blacksmith.
patented a process for hardening cast-iron so the
moldboard would wear longer and scour better than
regular cast-iron plows. The process involved passing a
stream of warm water over the hot cast-iron. Oliver
called the result ““chilled iron.” because it cooled
rapidly and became exceptionally strong. Chilled iron
wats itlso cheaper than soft-center stecl, In 1870, Oliver
produced his first plow for commercial sale. His plows
became popular nationwide. because they were light
and durable and had less draft than other iron models.
By 1878, Oliver was producing 60,000 plows annually.
and more than 175,000 chilled iron plows were in use.

By the last quarter of the nincteenth century. the
walking maldboard or swing plow operated efficiently
behind & draft horse. A variety of moldboards were on




18

the market which scoured and turned a furrow under
many sotl conditions. Plows with iron beams gave the
implenment supenor strength when used in stubbly soil.
Woaden beams. however. were lighter and were less
tikely to by sprumg, although they might break if the
share hit a rock that did not give way. Furthermore, cast-
fron was abandoned in favor of chifled iron and soft-
center steel for plow-making. Additional plow im-
provements woitld come only with the introdoction of
mwoline tractors which increased dralt power.

In the meantime. farmers moved beyond the mid-
western praicies and onto the Great Plains. Agriculture
now became more extensive than ever before. Bonanza
tarmens abso began breaking vast tracts of Tand along the
Red River Valiey in North Dakota as well as on the large
Ewms wlong the Pacific Coast. The single moldboard
watking plow was too slow to do all the work that was
nevessary. Conseyuently. these firmers began using
siefky nd gang plows o spead thetr work.

The firsy successful swlky or riding plow appeared
about (864, and 1t becume populit among the grain
producing farmers during the 1870s. This vne bottom
plow enabled furmers to tuke advantage of the extra
draft power that they were losing when their horses
pulled the walking plow. It also permitted them to cover
rmore ground than ever before and o ride at the same
time so that their work becume tuster and casier. The
it sutkies consisted of a mokdbourd mounted on a
two-wheeled frame with o seat. In the mid- 18705, how-
ever, the plow’s lundside was eliminated and the left
wheel wet at an angle in the furrow te support the plow.
‘This innovition lightened the plow and decreased the
drafe requéeed o pull . A lever or foot peddle enabled
the operator to regulate the furrow’s depth without
stopping the horses and getting off the plow. By tripping
wnather lever or by stepping on the break peddie, de-
pesding on the model, the operator raised the plow from
the soil. Several years Inter, in 1884, the three-wheeled
maded uppeared on the market, and it found widespread
wceeptance umony the farmers in the Upper Mississippi
Valley. Oceassionatly. o second motdboard was added
to the sulky. but this substantially increased the draft
and these plows were commonly called ““horse killers.™
A sulky plow with a single moldboard was generally
cheaper and more efficient. Nevertheless, during the
fatc E870s, and euarly 1880s, bonanza farzers in Califor-
nia and the Red River Valley of the North readily
adopted sulky gang plows for their wheaut lands. Four or
five horses were used to pull the two bottom gang and
eight horses to pull the four bottom implement. With the
two bottom sulky plow, the operator could turn from
five 10 seven acres per day.

In addition to wooden. iron, or stee! moldboard
plows. whether walking. sulky, or gang. farmers also
used a variety of specialty tillage implements such as
the hiliside. subsoil. ditching. paring, and disk plows.
The hillside or sidehilt plow. for example, was designed

The ditching plow helped furaters prepare a trench for drain tile, The
handies adiusied 1o permit plowing trenches as deep as four jeet,

The paring plow cut weed roots beneath the surfuce without turning a
Jurrow, Oceastonally, the puring plow was nsed 1 cultivate beiween
{1 Frid's,

to allow a farmer to plow back and forth across steeply
sloping ground and cast the furrow downward. In order
to accomplish this task the moldboard pivoted on its
axis from one side of the beam to the other. When
unlocked. it could be rolled under the beam and up on
the opposite side at each end of the furrow to permit
plowing back across the face of the hill. This plowing
method helped prevent soil erosion since the furrows
acted as miniature terraces to catch precipitation. The
sidehill plow was also useful for turning furrows away
from stone walis or fences.

The subsoil plow was another speciaity implement.
This plow had neither a landside nor a moldboard.
Instead, it consisted of a narrow blade or tongue which
could be set to cut at various depths. Farmers used the
subsot! plow for deepening the furrow to permit greater
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During the fute rimercenth contury, Western farmers began using disk
plows. The disk plow vastly cut throagh stubble and hard or sticky
saifs. The disk plow, Rowever, did nor become popular until the
ciselime tructer provided adequite droaf? power.

Muarrowy are used o smooth the soil after the plowing, and the
simplest form of harrow is a tree limb pulled behind the plow horse.
Some early American furmers improved the brush harrow by attach-
ing branches ro a horizontal bar. {Smithsonian Institution.)

moisture and root penetration. The narrow plow biade
followed the furrow made by the moldbouard plow. [t cut
from 10 to 16inches deep without bringing the =oil to the
surface. Not ali farmers used it during every plow sea-
son. but many midwestern farmars found it useful when
the subsoil became packed or when they desired deeper
ptowing than usual,

When farmers had 0 coniend with poorly drained
iand. they used a ditching plow to help prepare the
trench for the {aying of drain tiles. The ditching plow,
like the subsoil plow, did not have a moldboard. In-
stead, it had a sharp. spiked point designed to cut a
narrow furrow. This plow, pulled by two horses, cut a
trench from five to eight inches deep. Workers then
used narrow shovels to clean out the furrow, and the
plow was drawn down the trench again, each horse
walking on one side of the furrow to avoid cave-ins.
Frequently. the ditching plow had adjustable handles so
that it could be used at the bottom of a ditch as much as
four fect deep: part of the beam was also moveable so

that it swung upward while the plow was in the bottom
of a deep trench. When the trench was completed and
the drain tile laid. a moldboard plow was run along the
excavated earth in order to turn it back into the ditch.

Thie paring plow was also a specialty implement. 1t
had a flat. trinngular-shaped blade which cut a three-
foot swath. The blade ran a few inches beneath the
surface and shaved off weeds. An adjustable gauge.
attached to the beam., cegulated the plow’s depth. This
gauge or shield rested on the ground; if lowered the
plow would cut shaullower; if ised it would cut deeper.
The paring plow was sometimes used to cut grass and
weeds between poorly cultivated rows of corn.

During the late nineteenth century some farmers,
who tilted sticky or hard soils, began using a disk plow.
[n those soils 4 moldboard tended to clog or jump out of
the ground. Disk plows sliced through hard and sticky
soils easily and efficiently and thereby did a better
tillage job than most plows. Although the the disk plow
hud less draft on hard ground than the moldboard. the
draft proved to be heavier in proportion to the amount
of work completed. The disk plow did not become
popular until the 1920s. when gasoline tractors pro-
vided the adequate draft power needed for it to operate
efficiently in all soils.

HARROWS

The harrow, next to ithe plow. is one of the oldest and
most useful implements for seedbed preparation.
Plowmen considered it a necessary tool for rough,
cloddy soil which the moldboard left unpulverized,
Consequently, the harrow was needed to smooth newly
tilled ficlds prior to seed planting. Harrowing encour-
aged an even crop stand and provided easier footing
during harvest time. Harrows were also used to kill
weeds and to cover seed which had becn sown. The
oldest and most primitive harrow was nothing more
than a tree limb or clump of small trees, such as cedars,
hitched behind the plow horse. Although the brush
harrow did not smooth the field in a uniform manner, it
did break down some of the rough spots and cover
newly sown seed. An improved version of the brush
harrow could be made by drilling holes in a timber and
by wnserting branches ten or twelve feet long in the
holes. Chains could then be tied to the branches for
weight, thereby, improving its smoothing ability.

By the 1790s, the American farmer was using two
basic harrow styles — the square and the triangular or
**A’ frame. The square harrow was usually used on old
fields that were free from obstructions such as tree
stumps, roots, or rocks. The triangular harrow, on the
other hand, was commonly used on newly plowed lands
which had such obstructions. The triangular harrow
was stronger and less likely to break, and it did not
coflect as much stubble as the square harrow. Both




Earfv American farmers itady o tetangufae or A frame’ harron by
fresertini: peurs i folex bored in o jimtber The tricengalar arrow was
stroryer Brean te syiare furros . erd (was uses primarily on gewly
plenved fund. ¢ Smithsomiun Institution. )

BDuring the tufe 18605, the Nishwitz hevrow became popidar. The steel
disks custly smoothed roughty plowed gprownd, The Nishwies harrow
adfusted to various widths by moving the center erossbar.

During the mid-1840s. furmers bopan using the
Geddes larrenw. It was the most popular trian-
giddar harraw of that era.

Semething Practical
Semethiag Uniqe
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The disk harrow increased in popularity during the 1890s, Sometimes
the disk harraw was used as a plow, but these implemenis did not
provide maximam tiliage efficiency untif gasaline tractors furnished
adegnare draft penver,
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Abuve: After the mid-nineteenth century. furmers used spike-tooth
Farrows with vither wood or iron frames. The teeth were made from
iran or steel. Some harrows had adinstable levers which regulared the
angle and depth of the reeth.

Righe: Some harrows, such as the Acate, had jagged, curved iron
strips for teeth. No matter wivi type of feeth the harrow had, how-
ever. ity purpirse was B smuooth roughiy plowed ground.

harrows had wooden frames with either wood or iron
teeth.

in the 1840s. farmers began using a hinged harrow.
This design worked better on rough lund. [t was less
likely to break. since the hinge gave this implement
some flexibiiity. The most popular triangular, hinged
harrow appeuared about 1843, This Geddes harrow had a
light draft and it easily could be lifted to clear away
clogged stubble. The hinged, square harrow was still
most commenly used on well cleared tand. When the
square harrow was joined with another to smooth a
six-foot swath, a farmer could harrow as much as ten
acres a day. Still, there were problems. Iron teeth fre-
guently broke when they struck rocks or other solid
objects. Consequently, farmers had to replace harrow
teeth freguently. During the 1860s, however. steel teeth
were substituted for iron: manufactures also began
making the frames from iron instead of wood. These
two changes substantially increased the harrow’s
strength and performance. At that same time, harrows
were designed with levers which aliowed the farmer to
change the pitch or angle of the teeth, depending on the
nature of the ground being worked and the degree of
smoothness desired.

Soon after the Civil War the Nishwitz disk harrow
achieved a degree of popularity. This harrow consisted
of a wooden frame held together by a cross bar. The bar
adjusted to expand or contract the harrow to the desired
width. The cast steel disks were about one foot in
dizmeter and cut several inches deep. Disk harrows
such as the Nishwitz and other models which came later
did not pack the soil as did some harrows with iron or
steel teeth. For most soils. the disk harrow was the most
economical implement, singe it sometimes could be
used as a substitate for the plow, particularly if the soil
was loevse or where only shallow tillage was required.
Although hirrows with 14- and 16-inch disks increased
in populurity during the 1890s, they were not entirely
satisfuctory until tractors provided adequiute draft
power to pull them through heavy soils. In the mean-
time, farmers preferred the spring-tooth harrow.

The first pateni for a spring-tooth harrow was made in
1869. The spring-tooth harrow was well suited for
rough. rocky ground, since the steel teeth flexed and did

“ACME" PULYERIZING HARROW,

CLOD CRUSHER AND LEVELER.
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Redlers and clivd crusiters were made with steel or corrugated bars.
These implements were used ro ceush large chiinks of soil, left by the
Plow, before plunting the crop.

The Adsarce and Chapnel Clip
Wood Frauwe Wurrows

8v the mid-I850s. many farners preferred the spring-rowsta harrow. The teeth of this harresw were made from spring steel and each flexed over
vhstructions withour Breaking, Spring-footh harrows were made with either wood or fron frames.
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not break as did the spike-tooth models. A lever
sdjisted the angle and depth of the teeth. The spring-
tth hurrow was afse well adapted for covering seed
wfter sowing and i reguired tae less drvaft than the disk
harrow. By the mid-1880s. the spring-tooth harrow
was in popufar demand. and with the larger mwodels a
Farmer cotdd cover from twenty to twenty-five acres u
dex. At that same time. bonenza farmers along the Red
Riverin North Daketu began using spike-tooth hirrows
that were twenty feet wide. These harcows had four
sections to permit flexibility on uneven land. An
operator with a four-horse hiteh could cover forty ucres
por day with those implements.

ROLLERS AND CLOD-CRUSHERS

Omce the ptowing hud been completed. some farmers
eccsiomilly wsed o roller or a clod-crusher o break
dusw i chuenks of soil which the plow had not pulverized
ws it turned the furrow. The fiest rollers or clod-crushers
were simply fogs with pins driven inte each end to
which strups. leading to u voke of oxen, were attached.
Log reffers were difficult to manipulate and 1o turn at
the end of u field. amd they did not function properly on
uneven ground. These problems were solved by the
imvention of iron rollers made in two or three sections,
Each section raised or lowered independently as the
implement passed over uneven ground. The most ef-
fective clod-crushers consisted of cast-iron disks which
were loosely fitted over an axie so that each disk re-
volved separately.

Clod-crushers and rotlers tended to pack the soil. but

rollers did so more evenly. Consequently. tarmers
sometimes used this implement to pack the soil after the
seed had been plunted to enhance germination. More
often than not. however, pucked soil was o hindrance
because it ¢nabled motsture to escape through tiny,
capitlary-like holes. In order to prevent that moisture
loss, farmers harrowed their fields after they used a
rofler or <lod-crusher. The harrow broke up those
capittary passages and caused the moisture to remain in
the soit for a greater kength of time. Rollers and clod-
crushers were primarily used on heavy soils that weve
not well drained. In wet soils, the plow invariably
turned over large chunks of eartia that had to be broken
down before seed could be planted. Rollers were par-
ticularly well suited for preparing a smooth. level
seedbed which was beneficial to farm hands who came
later with a grain cradle, grass scythe. hay rake or
mower. After u farmer instalied drain tites, however.
the soil dried better and the plow pulverized it more
efficiently. Consequently, rollers and clod-crushers
were seldom used.

With these implements. then. the farmer stirred.
turned. and smoothed the soil for the preparation of the
seedbed. Few other major technical changes occurred
before the adoption of steam and gasoline tractors
which required plows and harrows to be designed for
rapid travel through the soil. Until then. once the
plowing and harrowing was completed. the field was
resly for planting. The increase in technical know-
ledge. which enabled inventors to improve the plow-
mn's tools. had even greater impact upon seeding and
planting implements. Indeed, technological advance
revolutionized seedtime for the American farmer.
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Prior to the perfection of the gruin drill, farmers either seeded their crop by hand or they used a broadcast seeder. The handcrank broadcast seeder
consisted of u bug with a star-shaped disk at the bottom. As the crunk turned, seed fell onto the spinning disk and scattered across the furrows.
i Smithsonian Institution. )

CHAPTER 11
SEED TIME

From antiquity until the mid-nineteenth century, a second man dropped seed into a pipe which deposited
farmers planted seed by hand. Some broadcast their itin the trench behind the furrow opener. The Assyrians
seed. that is, they scattered it in the air as they walked experimented with a similar seed drill during the
across their fields. If the seed was sown broadcast, seventh century B.C., but this implement remained
however. the field had to be harrowed in order to cover virtually unchanged until the late sixteenth century
as much of the grain as possible, and. thereby, protect it A.D. At that time, Italian inventors added a revolving
from the birds, wind and weather. Still, an even stand of mechanism which automatically dropped the seed into
grain was difficult to obtain by broadcast sowing, be- the furrows.
cause the amount of seed which fell to the ground at Few other effective improvements were made in the
each cast depended upon the sower's skill and the force seed drill until the early eighteenth century, when
of the breeze or wind. Jethro Tull, an English inventor, began experimenting

with it. In 1733, Tull pubiished Horse-Hoeing Husban-
dry in which he described and illustrated a seed drill.
This one-horse drill seeded three rows of wheat or
GRAIN DRILLS turnips at once. Hoe-shaped coulters or points opened
the furrow. The seed dropped into the soil through a
tube which passed through the coulters. These rows,
spaced seveninches apart, could then be weeded witha

About 2,000 B.C., Babylonian farmers began ex-
- perimenting with a seed drill which required two men to
operate. As one farmer guided the drill across the field,
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The wieelharnne seeder dropped the grain from the sevd box as the
wiwel turned. Then. the seed hird 1o be covered with a herrow.

e A AR A e, T ol e

Sesnunir's Broadeast Sower was popular duving the 1840s. It would
scatter all sizes of seeds from peas to clover, and it would spread lime
ws well, The lever above the rivhit wheel adinsted the seed opening at
the buttom of the box.

horse-drawn cultivator. Other grain dnll innovations
followed Tull’s. but few were more than marginally
satisfactory. .

American farmers began using the seed drill on a very
kimited basis about the time of the Revolution. But as
was true with the plow. these drills were either im-
ported from England or they were made locally. Newly
cleared fields with an abundance of stumps and rocks
did not lend themselves to the use of this implement.
Furthermore, most farmers seeded winter wheat in
fields where corn hid recently been harvested and the
statks plowed under, and the corn statks and weed
stubble clogged in the drill tubes. These early drills also
failed to plant uniformly on roughly plowed ground. In
addition, seed drills were too expensive for most farm-
ers, and for about the first decade, the soil was usually
so fertile that farmers could reap bountiful harvests
simply by broadcasting seed. Finally. those farmers
who were familiar with grain drills did not find them
practical because they could suw as much grain by hand
in a day as they could reap by hand at harvest time.

Even so. the first American patent for a grain drill
was made in 1799 by Elixkim Spooner of Vermont. The
patent drawings for this tool have been lost, but no
matter what the implement looked like. it evidently did
not function very welt because it was not reproduced on
a wide basis — if at ail, Other patents for seeders of
various kinds folfowed during the next forty years, but

little technical advance was made, and few Garmers had
any direct knowledge of grain drilis or their use.

In the meantime. most farmers either sowed by hand
or used broadcast seeders. These sceders were of three
geaeral types — handerank. fiddlebow or wheetbarrow,
The: handciank and fiddlebow seeders consisted of a
bag with a star-shaped or vaned spreading device and a
hand crunk or a bow. The seed bag was carried with the
aid of a shoulder strap. and as the farmer walked across
the field. he turned the crank or worked the bow back
and forth. By so doing. seed fell from the sack onie the
spinning disk, and it was, in turn, cast out across the
ground in a radius of several feet. These seeders were
sutisfactory only for small fields. The evenness or un-
iformity of the crop stund depended upon a consistent
turn of the crank or pull of the bow and the operator’s
walking speed. but frequentiy. the seed was sown too
thinty or too thickly. The wheelbarrow seeder had a
long seed box which extended several Feet laterally
beyond the frame. The wheel meshed with i set of gears
which powered a revolving ugitator inside the seed box,
The agitation forced the se¢ed through the holes in the
bottom of the box and onto the ground. Then, it had to
be covered by a harrow.

Seymout’s Broadcast Sowing Muchine. patented in
the early 18405, was more cffective than cither the
handerank, bow or wheetbarrow seeders. The Seymour
broudcast seeder consisted of a long box with an adjust-
uble opening which extended the length of the bottom.
As the seed fell from the box through the opening. a
vibrating rod, powered by a sprocket chain from one of
the wheels. scattered the seed. Since the seed fell only a
short distance to the ground. it did not scatter much in
the wind, and since it dropped seed more consistently
thaz the handerank models, a more uniform crop stund
resulted. This one-horse, box seeder pained limited
popularity in the wheat producing regioms of New York
and the Middle Atlantic states. but it never won wide
aeeeptunce among wheat farmers in the Midwest,

In {841, however. Moses and Samuel Pennock of
Chester County. Pennsylvania. made a major im-
provement in grain drill design. The Pennock drill was
fitted with seven hoes and seed tubes spaced nine in-
ches apart. Seeds in the hopper fell into a cylinder
where a flanged shaft caught them as it revolved. As the

HATCH'S SOWING MACININE
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Pabmer's Wieat Detll was fntroduced to the grain furmers of New
York whroue N8, Neodice luww the difl tabres were designed to spring
over ohstructions i the flebd.

The “rorce-feed” grain drill depended wpon this mechanism. Seed *,, = T
Fetf frant the grain box into the grooves of the cvlinder. As the cvlinder . . Tabtian 1N ¥

wrred . it emptivd the seed down the drifl tubes. Force-feed grain
Sritty plunted the crap more aniforndy e sondne machines or deifls
whtch fid not buave this devive,

el o,
T

Below: The endyare seeder attached o the rear of @ wagon. A
sprovcket chain finked the seeder o the left rear wheel, The operator
Jilted the seeder’s bin from the husket in the wagon bed. ( National
Archlives.d
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shatt rotated. the seeds felt down the tubes and tnto. the
Furrow . A serkes of fevers enabled dhe Bumer to ratse or
fower ek dett tube separately. The Peanock drill re-
portedly worked well on rough or smooth ground. With
i,k mam uad two horses could sow ten to twelve aeres a
duv with o variety of seeds sach as wheat, rve. cora.
ety peds. benns, rutabagas, or turnips. Bocoubd abso be
regttbated o drop any amount of seeds per acre that was
destred. The Penmock drill was manufuctured and used
o st seale in Chester County . Pepnsyivania. and
New Castle County. Delaware, durin the planting sea-
son ot 184E. By 185, this drill was in wide use in the
wheat lands from Vieginia 1o New York and west into
Ohio. and it remained one of the most pepular grain
dritls wp to the Civil Wae.

A mujor improvement in planting devices came in
E83 | with the pateat of the first force-feed™™ gruin drill.
Diriths of this design had i notched disk or spindbe which
colfected and metered the same mimber of griins for
uch seed refease. The amount of seed drapped into the
furrow depended on the size of the notched disks or the
spred at which the disks rotated. The disks revolved in
wevlinder which had in opening on top, As the seed ekl
From the hopper tnte the evlinder. the disk terned.
ciught the seed. wd poassed it into the grain tubes,
Newrfy twenty yeurs kter.in 1868, C. 0L Gardiner of

This wrain driff peieny mm!a {laes fruerow apesers vithed “hoes.”” The

L i Lasvrowe
(LR TH R PO L Tk o]

siteed ;( i ;uuu Y

etabifed the farmer to set the planting depfc e d position of the Toes,
tNauithsonian Institugfon, )

The PP, & Mast Company of Sprivgiicld, Ohio, mumigactived this eisli-Roe Bycokove Graie Dvill. The gearing for the furce-feed mechaism iy locoted

ot the cottter of the axie.




Springfichd. Ohio, patented o torcedfeed grain drill
which wos produced by the Thomaes & Mast Company.
Fhuks, popuior tmplement became known as the **Buck-
gve. B had tefescoping weed tubes which could be
puibsed b fow ered o favilitate easier traveling on coun-
By roasds.

bn EN3T7. & geate drill wis patented with a Furrow
apeter cunasisting of two disks which were <et at an
amgle 0 open the treach in tront of the seed tubes.
Chuins or “press™ wheels. placed behind the tubes,
cuaveted the seed. Although the disk drill did not
achivve immedinte popalarity. it was well suited for
Bitral. crissted. or <tubbly soit. During the (8805, Great
Phaims wnd Red River Valtey furmers in the North began
ustery the singhe and double disk drifls.

By the mid- 1860s. the drill was in common use among
mid- Athentic. Peansylvania. and Ohio farmers. A de-
cade tater about half of the winter wheut was dritled in
the Mississippt Valiey. and spring wheat Farmers were
beginning to wse it on an increasing basis. By the early
PRk 5T percent o 4000008 geres of winter wheit
Futds k0 23 stutes were seeded with the drilt - an
ostivtated [0 percent increase sinee 1874,

Fire prait dridl hecume even mor? efficient and widely
used about 18R, when o shoe™ type furrow opener
wies idfided o the secd tubes on some modets. Flat or
cotled springs pressed the shoes into the ground. These
springs ive the griin twibes tlexibitity and made them
beas likely thu the boe drill to clog in stubhly soil, byt it
cotld ot penctrale the soil s well.

Furmers along the Pacitic coastat this time. however,
sl preferved the broadeast seeder which was designed
ter Fit on the end of o wagon. This endgate seeder came
into use about 1859 along the Pacifie comst. It wis used
on i more limited basis in the spring wheat region of the
Lipper Mississippi Valley during the IR70s. The endgute
seeder gonsisted of u large seed box with several seut-
terimge faos. A sprocket was attached to one of the
wigoa'~ rear wheels. A chuin connected the sprocket to
the weee v, and ws the wagen moved forward, the Fen
tarned and ¢ast the seed. Although farmers could scat-
wr seed about 60 feet and sow twenty to thirty acres a
duy. it had the same limitztions of the smaller hand
cranked seeders. The slightest breeze scattered the
seed unevenly and o poor crop stand resulted.

Diuring the 1860, this problem was semewhiai solved
when implement munufucturers atrached a force-
feeding device 1o the bux seeder. The force-feed
mechunism consisted of g fluted eylinder attached to a
shaft. Seeds felt fram the hopper into the grooves. The
cylinder revolved and emptied the seed into the tubes
and onto the ground directly below the sceder. The
combination seeder-cultivator also achieved popularity
during the latter nincteenth century. This box seeder
consisted of an agitator powered by the ground wheels.
A trailing row of cultivator teeth covered the seed. The
one-furse seeders covered about four acres a day.

el UdneHarae Coran 10

Chite-horse prain drills were economical for seeding small fields. Ench
disk opened the furrow for the seed wbe. The gearing on the wheel
regutired the anwnt of seed which fell through He drill tibes.

The Sapenor Decshie Pse Drilf

Lurye, deosehle disk jerin drills such ax this teenty-row Superior, were
well siited for seeding targe fivkds in the Great Plains and Far West,
The spring antaciied to cavh fuseov opener eabled the grain tabes 1o
fift over ohstraerions,

while the two-horse models sowed about six or seven
acres. On the honanza farms of the Red River Valley,
cight-foot. seeder-cultivators covered as much as
twenty acres per day, while the fourteen-foot., six-horse
models covered up to forty acres. but these estimates
may be rather high.

Certainly the grain drill and the seceder-cultivator
combination eliminated a second trip across the field to
harrow under the seed. Still, the seedbed had to be
smoothly prepared for these implements to work effec-
tively. Even then, many of the grain drills did not mea-
sure seed accurately, Frequently too much or too little
seed passed through the seed tubes or they clogged
easily. The force-feed mechanism and the disk furrow
opener, however, greatly alleviated these problems.
Drills, however, generally produced greater yields and
used about one-quarter o bushe less seed per acre than
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Aberve: herine the W86i, spfentent mantifaciurers hegan adiling
Hie foreesfeed meclumisng 0 the box seoder or yower, The foree-pred
stechativim depoyited a unifirm amapnt af seved or fevtifizer theouph
the tihes, Here, o force-feed sower cverty spreads ferilizer across
the fietd. i Seithsoriqa Instittion )

Lafb: Buting the lote uinedeentlt cortury, siteesty irosredvast veveders hud
o triaiting vene of cdfivaror feetit witich stiveed the soil and eoverad te
.‘.‘Ill(fﬂ
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did broadeast seeders. Grain drills planted seed evenly
and at a vniform depth. and the furrows helped protect
the new plants.

Certainly. drills saved a great amount of fabor. In
1830, for example, onz man could sow an acre of wheat
inan estimated time of one hour and twenty minutes. or
roughly seven to fourteen acres in a ten-hour day using
one to two and a hali bushels of seed per acre. Pen-
nock’s drill. however, might plant as much as fifteen
acres per day. By the 1890s, fourteen- to sixteen-foot
driits pulled by Ffour horses easily planted fifteen to
twenty acres a day. These figures are only rough esti-
mates. because drilling rates varied with the soil condi-
tions. the number of horses used. and the speed at
which the farmer wanted to work. A general estimate
for drilling wheat. however. is that a two-horse drill
would plant nine and a half acres a day. a three-horse
dritf eleven and a balf acres, and a four-horse drill about
sixteen acres perday. In 1890, most whe:it farmers were
using grain dritls. if their fields were fairly level and
clear from obstructions. At that time. wheat farmers
believed grain drills would pay for themselves. in terms

of increased yields and labor saved., in one year.

CORN PLANTERS

Until about 1850, the American farmer planted corn
just as the Indiars had taught the first cotonists to do
neurty two and a half centuries before. Plunting was

The American farmer began
using the hand corn planter
ar Cjubber’ during the
1850, It was used primarily
tor plant gardens and 1o re-
sged small arvos in the fleld
where poar germinafion ov-
curred,
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The Randall and Jones Duuble Hand Planter enabled ot Jarmer 1o

sevd his crop in evenly spaced rows Jor caxier coltivation. (Smithse-
nian Institution.)

done by hand with a hoe or a pointed dibble stick. With
the hoe, the Farmer chopped a hole and dropped a few
sceds into the ground. He then formed a hill of carth
over the seeds to help support the young stalks. If he
used a dibble stick, the farmer simply made a hole,
dropped in the seeds, and covered them with the heel of
his boot. The corn farmer could plant about one-half 1o
one acre a day with the hoe. or approximately ten acres
during the planting season. Since the planting season
varied from three to five weeks and since the corn had
to be cultivated by hand, time and climate, in the ab-
sence of mechanization, severely [imited corn acreage
nationwide.

During the 1850s, however, the hand cornplanter
appeared on the market. This planter consisted of two
wooden slats with handles and a seed canister attached,
A slide joined the slats in the middle. Two sharp picces
of metal, which opened or closed as the slats were
pushed together or pulled apart, joined the bottom end.
The slide passed under the seed canister and a2 smalt
hole in it filled with seeds as the slats were puiled apart.
The point was then thrust into the ground and the
handles closed. This action caused the seeds inthe slide
to drop to the point of the planter and fall intc the
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ground. The hole was then covered with the farmer’s
boot. Muny styles of this corn planter were manufac-
turedk but the tool never gained widespread acceptance
because farmers did not think it saved enough time. A
two row planter such as the Randall and Jones Double
Hand Planter was more popular. but hand corn planters
were primarily used to seed smal fields or gardens and
not lurge acreages. or for resceding spots where poor
germination occurred.

The development of relutively satisfactory seed
drills, such as the Pennock drill, encouraged inventors
to apply the same orinciples for sceding small grains to
planting corn. Acqally, innovation in this respect had
been going on atleast since 839, In March of that year.
D. S. Rockwell patented u four-wheeled corn planter

Above: During the 1860s, the check-row planter became poy
amang corn fuaemers, To rieanees or “shoes®’ upened the fis-
row, A the farmer deove the implement ar dght angles 1o o
previotsty marked ficld. o oy tripped the handle and the seed
Jellat vacltimersection, Check-row plasting enabled the furmer
fo cultivare botlt directions between evealy spaved rows.
tNiithsartinn bustitution.)

This cress Seetion of o doubfeaow vorn jolber shwes on the
cighe the seed canister und several keenels eeady o fall from the
preint. Lo sonion Listitietion. )

which had a shovel-type furrow opener attached under
a sced hopper. A slide, operated by the rear wheels
tripped at the appropriate interval and dropped the seed
into the furrow. The rear wheels covered the seed and
packed the furrow. Although Rockwell’s concept be-
came the basic design for the corn planter, his various
models failed to work properly.

A major problem which hindered mechanization of
corn planting was the practice of many eastern farmers
of steeping their seed corn in tar before planting, be-
cause they believed the tur would discourage birds from
eating the newly planted seed. But, seed corn treated in
this manner did not lend itself to machine planting.
since it tended to gume-up the planting mechanism. Nor
did farmers with rocky, stumpy, or rooty lands find




cither the hund or the hurse-drawn planter useful. In the
Midwest where these problems were less severe, far-
mers readily adopted the horse-drawn planters of vari-
ous styles and makes. Even so. some Farmers in the
Midwest refused to use the corn planter and continued
e plunt seed with the hoe, They argued corn plunted in
the fhrrow was harder to celtivate than that planted in
hills, since they could not plow both ways between
PO,

The objections of the midwestern farmer to com
planters were largely removed in 1853 when George
Brown of Tylersville. Hlinois, marketed & two-row,
horse-drawn implement. This dropped seed into the
furrow by a mechanism geared to the ground wheels.
Five vears kuter. in 1838, Brownadded & **shoe”’ furrow
wpener for cutting throngh stubble-filled or crusty soil.
A wwed tube extended from the hopper down the length
of the furrow opener. Asthe wheels turned. the seed fell
from the heet of the shoe into the furrow.

kn 1864, Brown putented further improvements of his
corn planter. His planter now called for two runners or
furrow openens to support the front while two wheels
upheld the frame inthe rear. The shoe was given a new
dosign so thit it curved upward in the front thereby
affowing it to climb above and break through hard soil,
A hand operated dropping device was added so that an
attendant (usually a boy riding on the seat in the front
of the machine) could trip the seed release at the pro-
per moment. A lever also allowed the driver to raise
the frame and seeding devices. Horse-drawn planters
of chis type gained repid acceptance during the 1860s in
the Midwest, With it, a farmer could plant from twelve
to twenty acres a day, or approximately as much as
twenty times more than he could plant with a hoe.

Abuut this same time, J. H. Rider of Wilton, Towa,
devised & corn plarter mounted on sled runners, The
driver operated the seed dropper with i foot pedal and
planted two rows ut one time. Without wheels, how-
ever, to trip the seeding device with the aid of a cam or
sprocket. this planter could never become automatic,
since the operator always had to trigger the mechanism
himself. The major advantage of this planter, however,
was that # could be cheaply constructed. Other innova-
tions followed. most of which were unsuccessful, corn
farmers preferred Brown's model.

Even so. these early corn planters had no marking
device to allow farmers to plant in parallel rows.
Straight rows, an equal distance apart. were necessary
to permit cultivation with horse-drawn equipment.
During the {860s, though, farmers began using large
marking sleds in addition to the shovel plow to help lay
out the rows. These sleds had equally spaced teeth
made from iron or wood; some had wooden runners. As
the sted was drawn back and forth across the field, it left
parallel rows. The farmers, then, had only to plant at
right angles to those rows and drop the seed at each
intersection. This left a checkerboard pattern which

Thix patent model of Kuhn's check-row planter (1830} shows an open
ved hox on the right. The wooden handle tripped the seed release
mechunism in both boxes. The center lever regutated the planting
depth of the furrow openers, (Smithsonian Institution.)

Before the farmer seeded fiis crop with a checkerow planter, he used a
marker sled te cut pareflel lines across the fleid. Then. he planted at
right angles to these marks and dropped the seed at cach intersection.

permitted cultivation from each direction. Some far-
mers also began using a marker which attached to the
corn planter. These markers were simply arms which
extended to the side of the planter. A disk or spike cut
into the soil and left a mark to guide the operator on his
return trip across the field.

In February, 1857, Martin Robbins, a Cincinnati in-
ventor, patented the first corn planter that would drop
the seed automatically in evenly spaced rows. This
planter attached to a jointed rod or a chain with metal
buttons. which, when pulied through the seeding
mechanism, tripped the dropper. The chain was staked
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Buring the mid-1380%, caorn furmers hegan using the wire operated. checkerow planter. This patent madel sliws the mechantsms on each side through
which the wire pussed. Whenever a knot passed through the pulley, it tripped the seed release gearing, Chockerow planters seeded fram twelve ta fificen

geres per duy. (Smithsonian Insthiation.)

down at each side of the field, and the corn planter
followed the chain as a guide. Although Robbin’s
planter failed to work properly, it provided the basic
concept for the check-row planter which other inven-
tors perfected.

In 1864, John Thompson and Johin Ramsay of Aledo,
Illinois, patented a corn planter which used a knotted
wire, in place of Robbins’ rod or chain, to trip the seed
dropper. In 18735, this patent was reissued and assigned
to the Haworth brothers of Chicago for manufacture.
Only one person was needed to operate this check-row
corn planter. As a knot passed through the machine, it
triggered the mechanism which released the seed into
the tube behind the furrow opener. The check-row
planter became the standard corn planting implement
during the 1870s. By the turn of the twentieth century,

other modifications and improvements had been made,
such as allowing the wire to transfer from one side of the
machine to the other as it turned around for planting
back across the field. Rotary dropping devices also
replaced slides which measured the seed. This too
speeded the planting process.

On the western edge of the prairie and the eastern
edge of the Great Plains, though, the annual rainfall was
fess than in the more humid regions farther east, and
cora growers, planted deeper to insure proper germina-
tion. Neither single-row corn drills nor the check-row
corn planter could penetrate deep enough to meet their
needs. In the mid-1870s Great Plains farmers de-
veloped the lister planter which solved their problem.
The lister is essentially a double meldboard plow which
split the furrow and turned the slice both ways. A seed




canister was attached behind the moldboard. On the
walking listers. a sprocket wheel. attached behind the
moldboard. retated on the ground and tripped the
seeding mechuanism. Small cultivator blades or disks
covered the seed. On the riding lister modeis, the seed
mechinism was connected toa drive chain attached toa
sprocket on the axle. The deep furrow which the
moldhoard left helpéd retain moisture and protect the
voung plants from the hot. dry winds. Lister-plonted
corn was afso egsy to cultivate because of the wide
space between furrows which could be tilled with
horse-drawn implements. In the corn repion of the
Midwest. however, plowing and planting were com-
pleted separutely vntil the gasotine tractor provided the
extra draft power needed to pull & combination imple-
ment through the heavy., sticky soils.

By the turn of the twentieth century. grain drills,
seeders, and corn planters had made the planting sea-
sen shorter and easier than in the days of hand power,
Whether drawa by horses or by steam traction engines.
these implfements had become standard equipment
armang wheat and corn farmers. Grain drills, seeders
and planters meant farmers could seed more acres of
smeth grains and corn than ever before. With this ptant-
ing rechnotogy. they would have far surpassed their
ability to cultivate and harvest their crops had not
technofogical change been just as revolutionary for
these Girm tusks.

smes putenr medel of the Hendrick's one-row corn planter (1872)
shuws the pearing on the front wheel which regalated the seed release
mechaniso ander the caniscer, (Smithsonian Tastitution.)

Right: The one-row, horse-drawn planter was used 1o plant small
fields. On this madel. the chain-linked pearing regdared the plumiing
mechanism benearh the seed bax and fertitizer cunister. The elevis on
the froni of the beam regulaied the planting depth depending on e
the horse was Ritched to .

Ahave: Lister corn planters, such us these single-row walking, one-
row sulky and rwo-row sulky models. enabled farmers to piant their
seed in deep furrows. The furrows protected the plants from the wind
and retarded the loss of precipitation. The sprocket wheels on all
three models tripped the xeed release device.
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The expandable, one-horse ciltivator appeared on the market, during the [820x. By the late
nineteenth century., the walking cultivatir conld be purchased with spike- vr spring=teeth or
shovels, The spring-tooth model was popudar among farmers who caltivated smadl fields.

CHAPTER IV

WEEDING THE CROP

CULTIVATORS

As osaon as o farmer had planted bis seed. he began
the age old battle against the weeds. which, if allowed to
remain. would rob the soil and. in turn. the crop of
needed moisture and nutrients. During the age of hand-
power, the most common way to kill weeds was to chop
them out of the ficld with the hoe. These hoes were
usually fashioned from iron by the village blacksmith.
By 1823, however. at least two manufacturers in
Philadelphia were making cast steel hoes. and in 1836,
two Pittsburgh manufactures were making about
192 .000 steel hoes annually, More than twenty years
Tater hoe manufacturing was still a major aspect of the
agricultural tool-making business. because in 1857, four
Pittsburgh firms made 384,000 hoes, These hand tools
were primarily used to cultivate corn in the North until
about 1840, and for weeding cotton and corn in the
South as late as the mid-1850s,

Corn farmers generafly hoed their crop four times. At
the rate of three-quarters to one acre per day, as much
as six days abor per acre might be spent killing weeds

by hand. Certainly. the amount of ¢orn farmers could
efficiently cultivate determined the acreage planted,
and cultivation by hand severely limited the total corn
acreage nationwide, About 1820, however, American
farmers began using an implement called 4 **horse-hoe™
to cultivate their crops. This horse-drawn equipment
was based on a cultivator designed by Jethro Tull. Its
purpose was to loosen the soil and kill the weeds. Al-
though wheat farmers found it of limited use. corn far-
mers quickly began to see the cultivator’s labor saving
value, and a host of American innovations followed.

Those initial experiments with single-row, horse-
drawn cultivators enceuraged some furmers to try har-
rows and shallow turning plows for weeding between
rows of corn. The shovel plow also became a favorite
among corn farmers in both the North and South. The
shovel plow was well suited for cultivation because it fit
easily between corn rows, Killed the weeds, stirred the
soil, and tilled the plants by casting more earth around
the newly sprouted corn. By 1850, a second shovel had
been added and the double shovel plow became a com-




The PP, & Mast Company of Springfield. Oltio, manafectered the No, 4 Buckeye Sunheam Walking Cultivedor. This implentent
wits dexigned with o high frame and an arched axle o pass over waist-high corn plants,

mon cultivating teol among corn farmers.

In the mid-1820s, the expandable cultivator appeared.
This implement consisted of a triangular shaped frame
which could be expanded from twelve to twenty-eight
inches inorder to till between varying spaced rows. The
cast-iron teeth only cultivated one row at i time. and
they had o tendency 10 catch on roots, rocks. and
stumps. Although this implement clogged easity. it cul-
tivated more efficiently thun the hoe. and it was lighter
than a plow thereby improving maneuverability. Corn
farmers believed they could do more work with this
implement than with three plows. Consequently, this
cultivator was an important advance in the evolution
of cultivating implements.

During the 1830s. most farmers continued to cultivate
with the hoe. Indeed. few farmers had ever seen a
cultivator. Stifl. by the latter part of the decade more
and more farmers were adopting the harrow or shovel
plow for cultivation. Farmers commonly removed the
front tooth on the triangular harrow in order to allow it
to straddle the plant row. This method was usually used
for the first cultivation. Subsequent tillage. where im-
plements were used such as on the large corn farms in
New York, Peansylvania and Delaware, was done with
the shovel plow. Cultivation techniques, however, dif-
fered from region to region, among localities, or even

between farms depending on tradition and personal
preferences. Small farms in New England, for example,
which had only a few acres in corn, eould be cultivated
fairly quickly with the hee, In contrast, plantations in
the South with a large forced labor supply could send a
number of workers into the cotton fields to cultivate by
hand. However, furmers bevond the Appalachians.
who had large acres of corn and wheat but a short
supply of hired labor, turned more quickly to the newly
developed horse-drawn cultivators. Even so, the
shovel plow remained the common cultivating tool until
the late 1840s and into the 1850s in [owa and Illinois.

By the late 1840s, cultivators had been fitted with
steel teeth which were less likely to break than cast-iron
ones. Cultivators with iron teeth, however, were most
common during that decade, particularly if the imple-
ments had five or six teeth. By the {850s, iron-tooth
cultivators were in common use in the East and Mid-
west, and steel-tooth cultivators were gaining in popu-
larity.

During the 1840s and early 1850s, as well, wheat
farmers in New York and QOhio began using the field
cuftivator. This large, horse-drawn implement was not
used for cultivation at aii, rather it was employed for
cross plowing the seedbed prior to planting time. The
field cultivator had a varying number of shovels, two
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Eombinativn viding and walking cultivators were popular during the late vineteentlh comtiere. On this model, the levers vequiated the
depth of the stovels, When the furmer rode e caltivitor. e tsed s feet to guéde the slovels dovn the crop rone,

farge wheels, u heavy frame and & seat. Somewhat
sartlber. seatbess models, such as fde’s Wheel Cul-
trvaitor, were also marketed for i short time. The cutting
depth of these cultivators could be regulated by a lever
or by screws on the asle, Few Girmers in the Midwest
cross plowed their Ginds, but these cultivators were
used i ihis region in pface of the hisrrow 1o cover wheat
seed ufter using the broadcast seeder. By the fute [850x.
the field cultivator was seldom used.

The next stage in cultivator development came in
i836. when George Esterly of Heart Prairie. Wisconsin,
patented a new implement design. Although Esterly is
incorrectly given the credit for patenting the First sulky
cultivator at thut time. he did patent a walking.
struddle-row culrivator with increased Hexibility and
mancuverability. Esierly’s cultivator consisted of two
lurge wheels on an axlke which was attached to a tongue.
Aneye bolt attached to each side of the axle from which
& trailing beam joined a horizontal bar with movable
shovels. These shovels were adjustable to expand or
contract in order to cultivate on each side of the corn
row. The farmer guided the cultivator with a set of
handles attached to the rear bar.

During the [I850s, other innovations followed Es-
tecly’s, Some of those improvements involved arching
the axle to straddle growing rows of corn and therchy

erable the cultivation of more maiture plants. Some
changes involved the addition of shiclds to protect the
plants, fevers to raise and lower the shovels, or hinges
to allow the shovels to spring or slip over obstructions.
Twao-row cultivitors began to appear as well as imple-
ments without tongaes, The tongueless cullivator be-
came popular, hecise it had a light deaft, it coubd be
casily mancuvered close to the plants, and it could be
turned casier at the end of ecach vow, Form implement
manufacturers also added wrought-iron beams to cui-
tivators during the 1850s. By the 1860s. the sulky cut-
tivator was also in widespread use in the corn growing
region of the Midwest. This 1wo-horse implement culti-
vated on each side of the plants as one horse and one
wheel traveled down a row whils the other horse and
wheel went down another. By cultivating both sides of
the row at one time. corn Grmers doubled the amount of
Land they could weed ina day. and they could ride at the
same time. No cultivator, however. had greater than
two-row capacity and most farmers preferred single-
row implements.

In the ante-bellim South, farmers sometimes used the
same types of cultivators that were being adopted
among corn growers in the North. Move frequently.
howeser. if they did not use the hoe or the shovel plow,
they cultivited hetween theis tobacco and cotton plints
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Some cultivators were fitted with disks which tilled the soif close to
the plarts and helped the farmer guide the implement down the crop
Fraw.

dignubue Heown Bulance Brane Walking Cultivalor

N 24X

The springs on this cultivator enabled each shovel to kick backwards
without breaking, if it kit an obstruction.

withimplements called scrapers, skimmers, or sweeps,
Generally. these were used only on the most progres-
sive plantations. Scrapers were devcloped originally to
cut weeds and toosen soif around tobacco plants with-
out breaking the leaves. These cultivators had long,
horizontal blades, made from thin pieces of wrought-
iron, which shaved off the weeds a few inches below the
surface. Scrapers came in various styles, but all of them
cut a swath varying from approximately twelve to
twenty-two inches wide. These cultivators were par-
ticularly well suited for level fields and loamy soil rather
than for rough lands and heavy soils. Consequently.
scrapers were more commonly found in Mississippi,
Louisianz. Arkansas and in the black prairie lands of
Alabuama rather than on Georgia and South Carolina
farms and plantations where hills and clay soils pre-
vailed. With these implements, a farmer could cultivate
about ope and a quarter acres per day. In the North, a
stightly different variation of this cultivator was fitted
with steel plates called “duck feet.”” The duck feet

attached to the beam and pared or cut the weeds like the
scraper did in the South.

By [870, the design of the cultivator had become
nearly standardized with most manufacturers produc-
ing models with rectangular frames mounted on two
wheels with a tongue and a driver’s seat. For the re-
mainder of the nineteenth century cultivator patents
generally involved changes in detail. Those changes
were known as ‘‘combination claims,” that is, the in-
ventors did not claim a new invention, but rather unique
arrangements of the various cultivator parts. Indeed,
1,900 such patents were made in 1869 alone. Those
claiins often involved designing more efficient means
for expanding or contracting the beam s as to adapt the
implement to the width of the crop row. Other changes
involved improving the shape of the cuiting teeth or
shovels in order to make them more adjustable or more
efficient in throwing the soil in a certain manner or
direction. Some cultivators had wheels, others did not.
Some cultivators had springs attached to the shanks
which allowed the shovel to trip backward. if it hit a
solid vbject such as a rock. Once the obstruction had
been cleared the shovel sprang back into place. Many
cultivators simply had wooden pins which kept the
shovels from bending backwards as they cut through
the soil. tf a shovel hit an obstruction, however, the
force of the blow would break the wooden pin, thereby,
enabling the shovel to falt backward and lift up and over
the object. Before proceeding, though, the farmer had
to reset the shovetl at the proper angle and insert a new
pin in place of the broken one.

In 1870, two-row cultivators, drawn by three or four
horses, easily weeded fifteen acres per day, with (as one
report indicated), **almost as much ease and comfort as
aday’s journey in a buggy.” Sulky cultivators with four
bottoms were also being used during that decade for
cross plowing corn land in the spring. In this respect,
they were used much like the old field cultivators had
been some forty years before. For this purpose, though,
a fifth shovel was often added at the front of the cul-
tivator to give it a wedge shape which enabled it to cut
through the soil more effectively. By the turn of the
twentieth century, cultivator teeth and shovels were
being made from soft-center steel for maximum dura-
bility. Disk cultivators were also being used where large
amounts of soil had to be moved on the furrow, or when
weeds were exceptionally high.

For the next fifty years after 1870, howevcy, the rate
of cultivation by horse-drawn implemesnt: remained
about the same. Indeed, cuitivation speed did not
change remarkably until after 1924, when the Interna-
tional Harvester Company intreduced the first afforda-
ble and efficient row-crop tractor. Tractors increased
the draft power available which enabled farm imple-
ment manufacturers to add more rows of cultivator
teeth or shovels to further speed the weeding process,

During the age of horse power, then, the cultivator
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By the: turw of the twentieth contury . two-row sulky cultivators were poprlar eanong farmers with large com fields, Note the wooden Broak pin behind the
rivht-hand siovet I the sheeel fiit o sodidd obfect, sich as a rack, the gin breke and the shovel sprang hack without breaking. Then, the farmer bad v siop
il Feset u mew min. Fhis procedure taok time, but it was cltvaper than replacing broken shunvels. (Smithsonian Institution.)

became, porlaps. second in importance only 1o the
plew among the farmer's tools, Indeed, withowt the
caltivator vast ucreuges of corn would not have been
possible. becitse the weeds would have choked the
wrep before the farmer could hoe them out snd bring in
the hurvest. When furmers adopted the cultivator in
place of the hoe, they could plant larger crops because
they now had the ability to weed more land more
quickly and more efficiently than ever before. Still.
change comes slowly and it depends on the willingness

of individuils. such as farmers, to aceept new tools and
methods for the job at hand, Nevertheless, the cul-
tivators which developed during the nincteenth cen-
tury saved many man-houts in the field during weeding
time. and when their worth was clearly seen, farmers
readily adopted this most useful implement.

With the crops wecded. the American furmer pre-
pared for harvest time. During this season too, new
technological innovations made this task quicker and
easier.




CHAPTER V

THE GRAIN HARVESTERS

Until the rapid adoption of herse-drawn machinery in
the mid-nineteenth century, the American farmer har-
vested his wheat. oats. barley. and rye by hand. This
was hard work which had to be completed swiftly,
because once the grain was ripe. a race began with lime
and the weather. If the grain was not cut promptly, it
might shrivel in the head: or, hail, wind, or heavy rain
might destroy t. In the vast prairie land west of the
Appalachians. wheat acreage was limited only by the
amount a farmer counid effectively harvest. This restric-
lion contrasted with the comn crop which was limited
onty by the amount a farmer could cultivate, since the
hareesting requirements of these two crops are entirely
different.

For harvestiig small grain craps, the sickle was the
most common reaping tool until the ifate eighteenth
century. The sickle is a ancient agricultural implement
that has remained virtually unchenged since
Mesopotamian farmers fashioned it from clay as early
as 3.700 B.C. With its curved, metal blade and wooden
handie, the sickle enubled early American farmers to
rezp the harvest by an age old methad. To use this tool,
the reaper steoped down, separated a handful of grain
statks with the point of the sickle and grasped them with
his left hand. He then drew the sickle through the stalks,
from the heel of the blade to the point, with his right
hand. An axiom of thal age was that no one leasned how
tereap properly until they had cut the little finger on the
hand which held the bunched stalks. The stalks, once
cut, would then be raked together. bound into bundles
and laid together in shocks by helpers who fullowed the
reapers through the field or by the reapers themselves.
The sickle was well suited for rough, stumpy land or
where the grain had fallen down and had tangled. Still,
harvesting grain with a sickle was back-breaking
diudgery. At best, a reaper could harvest only three-
fourths to one acre per day with the sickle, depending
on the thickness of the grain.

By the end of the War of !Independence, however,
farmers in the middle Atlantic states, particularly Vir-
ginia, Maryland, and Pennsylvania, were using a more
efficient tool — the cradle scythe — for the grain har-
vest, Although the scythe was a European invention
which had been introduced into the American colonies
early in the seventeenth century for hay mowing, the
American farmer changed its design in order to make it
more suitable for cutting grain. The cradle scythe was
unique. It consisted of a grass scythe secured to a frame
with four or five long wooden fingers. This frame at-
tached above the blade and the wooden fingers ran

Until the late cighteenth veniury, farmers used the sickie 10 harvest
their grain crops. The sickle has remained virtually unchanged for
nearly 6.000 years, except that it is now made from iron instead of
clay. (Smithsonian Institution.)

parallel to it. As the reaper made his cut, the grain fell
onto the fingers. The reaper then tilted the cradle and
allowed the grain to fall into a pile where it could be
raked into a bundle and bound into sheaves. A skilled
reaper could cut approximately two to three acres per
day — approximately triple the amount he could cut
with a sickle. The cradle scythe enabled the reaper to
maintain an upright stance, but the ten- to twelve-pound
tool required skill to manipulate, and cradlers com-
monty received more pay than did the other harvest
hands. Stiil, once the grain had been cut, it had to be
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raked and bound for shocking. This invelved stoop
labor similar to that of cotting with o sickle. Genernlly,
three binders for every two cradlers were expected to
prepare about 1000 sheaves per day for shocking overa
ten-acre field.

Although. the ¢radle scythe achieved quick popular-
ity among middie Attantic farmers. it was seldom used
in the South before the carly nineteenth century.
Southemn farmers preferred the sickle. becanse it did
not shatter the grain from the heads as much as the
cradle seythe. and becanse it was easter (o manipunlate
in heavy stands of grain. Miany southem farmers also
preferred the sickle. because it ieft more straw or stub-
ble to be plowed under to help fertilize the field as welt
astofessen thresking and stacking time., sénce there was
less straw to work with. Many Peansylvania and Ohio
farmers also continued 19 use the sickle well into the
18205, and New England farmers used this hand tool
untif the Lute E830s. Still, the cradie seythe was adopted
by more and more farmers. and it became a stundurd
reaping tool until about 1860,

Whether grain farmers used the sickle or the grain
cridle to bring in the harvest. these tools restricted the
acreage they could expect to safely harvest in the
course of the season. unless they were prepared to
expend targe sums of money to hire harvest hands. In
the case of whent. tor example. & farmer might have a
maximum of ten days to complete the hurvest before it
began to shatter out of the heids or even less time ifa
weather chinge threstened to slow or ruin the harvest.
Until the farmer coufd speed the harvesting process
mechanically. he had little hope of cheaply expanding
his grain production. With kand cheap and labor expen-
sive, the cost of hiring o targe number of harvest hands
was often prohibitive. because many men and women
preferred to own or rent their own farms rather than
work for someone else. Only horse-drawn machinery
would free the grain farmer from a dependence on hand
tools and hired labor. But, until an efficient horse-
drawn harvester of some sort was invented and per-
fected. the individual farmer's grain production was
severely [imited.

REAPERS

Gatlic farmers had experimented with a form of
reaper during the first century A.D. which, when
pushed, stripped the grain heads from the stalks and
caught themina box. Many centuries passed before any
other significant attempt was made to mechanize the
grain harvest, and it was not until the eighteenth cen-
tury that a mechanical reaper became practical. The
first American patent for a mechanized reaper was is-
sued to Richard French and T. J. Hawkins of New
Jersev on £7 May 1803. The design of that machine is
not entirely clear, It had three wheels, ene of which

In order to harvest grain with a sickle, the reaper had to bend down,
vrab u handfid af stcalhs with ene hand and draw the sickie through the
gruin with the other. Harvesting with a sickle was back-breaking
work. (Smithsonian Institution )

Mid-Atlantic states grain furmers were using the cradie scythe in
place of the sickle by the emd of the Amcrican Revolution. The cradle
sevthe enabled the reaper to harvest grain withowt hending over,
{Smirhsonian Institution.)

extended into the grain at one side. The cutters con-
sisted of a series of scythe-like knives which revolved
on a vertical spindle. Long, wooden fingers extended
into the grain below the cutter. A team of horses drew
the machine from the side. Beyond this description.
little is known, since the patent records have been de-
stroyed. Nevertheless, American inventors had begun




o direct their attention w the grain harvest, Other
experiments followed which met with either failure or
very [imited sucoess. and o new age in grain harvesting
disk not begin uatil 1831, when Cyras Hall MeCormick
tested bis tirst reaper in Rockbridge County, Virginia.

MeCormick™s reaper had o straight. knife-like blle,
which was finked to the drive wheel by a pitman and
gearing. The blade oscillated or reciprocated and sawed
throogh the stalks as the machine moved forward. Pro-
jecting fingers or guards on the cutter bar caught and
held the statks while the blade cut through them. The
grain fefl onto a platform and was raked offby someone
walking alongside. This method of clearing the platform
kept the grain out of the way as the reaper made the next
rouad, since the horses were harnessed to the side and
foflowed in the previously cut path, A divider on the
outer edge of the cutter bar separated the standing grain
from the swath being cut.

McCormick was not cntirely satisfied when he tested
this machine in a rye field during the summer of 1831.
After the initial test, he linked a reel 1o the main axle
with a belt to help gather the grain in front of the blade.
He also improved the divider and added saw-tooth ser-
rations to the blade to improve its curting ability,

Ahove: The eradle sexthe depostied the cur grain i a pife ready for
Blitefing, A skilfed worker canld cut three times as much grain with a
cradle sevthe as witl o sickle. tinternationat Harvester.)

Fof: f 4834, Cyraes MeCovmick pate sded Bis first veaper after theee
vears of experimetcation, This reaper iv o reprodiuction of MeCor-
mifea s origined fvention. (Smithsonion Institietion.)

McCormick tested his reaper again in a field of oats
where it successfully cut six or seven acres. McCor-
mick spent the next three years urying to make further
improvements before patenting the machine on 21 June
1834, This reaper wis substantiwlly the same as his 1831
test model. Even so, MeCormick continued o make
adiustments on his reaper and he did not place the
mahine on the market uatil 1840. In the meantime. on 2
July 1833, Obed Hussey, tested a reaper near Carthage,
Ohio. before the Hamilton County Agricultural Soci-
cty.

Hussey patented his reaperr on 31 December 1833,
and sold his first machines in New York and Hlinois the
following year. Hussey's reaper differed from McCor-
mick’s in several respeets. First, it did not have areel 10
hetp gather and hold the grain while the sickle bar cut it.
Second. the five-foot sickie consisted of a series of
triangular stee! plates which were riveted to a flat iren
bar. This cutter bar had a reciproeal motion between
slotted, spike-like fingers. As the machine moved for-
ward, the sickle clipped or chopped through the stalks.
Hussey's reaper also consisted of a heavy frame which
carried the gearing and the platform. The platform ex-
tended from behind the main wheels off to the right side
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Prior to the develppinent of a solfrake redper, during the 1850s,
seneone lad to stand or stt on the reaper or walk alony beside it to
rake the cut grain from the platforn. The Rusself & Company of
Muszitlon, Ohio, offered the Senior Hand-Rake Reaper to the public
forr the 1869 harvest,
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Above & Left: In 1833, Obed Hussey patented the first reaper whici
avhieved modest commercial suceess. Hussey's reaper, showa here
with o drawing and model, was pulled by two horses. Like McCor-
mick's first reaper, the driver had 1o sit on one of the horses. (Smith-
sonian fnstitution.}




By it Huxer bad added o seat for the person who raked the cut
Lot froan tite plutform. The single drive-wheet was addvd in 1837,
tSmithsoniun Institution.}

of the machine, and it was supported by two smadl
wheels. Two barge drive-wheels carried the frame. The
sickle was attached 10 it pitman which was given its
motion by a crank geared to the axle. The grain fell onto
the platform where it remained until enough accumu-
Kated to muke a bundle, Then, it was ntked onto the
ground for binding.

By 1837, Hussey had chianged the construction of the
redper by substituting one lacge ground- or drive-wheel
for the original two. He still did not provide o seaton the
reaper 5o the driver had to ride one of the two horses
needed to pull the machine. By 1841, Hussey had added
aseat and had moved the platform from behind the main
wheel to the side. Hussey's machine, however, had a
heavier draft than McCormick's and it had to be drawn
much Rister than the horses would normally walk —
almost it a trot.

Each muichine had its ardent supporters. but Hus-
SC¥'s reaper was best suited For mowing hay. This was
not readily apparent, and both Hussey and McCormick

- entered into o Jong and bitter period of competition
which did not end until Hussey sold his patents to rival
manufacturers in 1858 and retired from the reaper busi-
ness. Hussey's machine. however. was the only practi-
cal reaper sold during the 1830s. Although he built and
sold about forty-five machines across the country by
the time McCormick offered his machine for sale, it still
required many improvements. Hussey's reaper, at first,
for example, deposited the cut grain directly behind the
machine so that it had to be raked. gathered. bound, and
shocked before the machine made the next round,
otherwise, the horses would trample it.

In 1843, a comparative test in Virginia between
McComick’s and Hussey’s reapers revealed positive
and negative results for both machines. At that time.
McCormick’s reaper still had a lighter draft and re-
quired only two horses to pull it while Hussey's
machine required four draft horses. McCormick’s
machine cut better in damp grain., but Hussey's reaper
performed more satisfactorly in grain which had tangled

or had fallen down. Both machines cut cleanly, but
Hussey's cut approximately one-fourth to one-third
more per duy. Neither machine cut properly on hilly or
uneven land. Still. if a field of wheat or oats was
smooth. and clear of obstructions, mast farmers who
were familiar with both machines believed reapers
would quickly pay for themselves with the cost of labor
saved.

McCormick and Hussey continued to make im-
provements. In 1847, Hussey modified the cutter bar te
eliminate the problem of clogging in wet grain. In that
same year, McCormick changed his design to place the
gearing in front of the drive-wheel to protect it from dirt
and to give the reaper better balan~e. Two years later
(1849), McCormick took the driver off the horse and
gave him a seat on the reaper. And he further improved
his machine about 1850, when he bought the rights to
use Hissey's cutter bar an his machines.

In 1847 and 1848, Hussey's and McCormick’s reaper
patents expired respectively and they were not reis-
sued. Other inventors now came forth with their own
ideas for the improvement of the machine and made
plans for its manufacture. By 1852, the reaper was no
longer an experimental implement. Although additional
improvements would be made over the next ten years.
farmers could now eonfidently purchase the reaper and
receive consistent, efficient service for about ten years
before it wore out. Ohio, New York, and Hlinois
quickly became major reaper-producing states.

Sales now increased dramatically. Midwestern far-
mers had lands well suited for growing wheat and for
mechanizing the harvest. With the reaper, grain farmers
could harvest larger crops with less hired labor than
ever before. Since the reaper did not shatter the grain
out of the head as did the cradie scythe, less grain was
wisted. The reaper also cleanly cut the stalks close to
the ground and thereby increased the amount of straw
saved over that produced by the cradle scythe, These
features convinced many farmers that a reaper would
pay for itself in onc year. By 1851, McCormick was
producing more than [,00{ reapers annually, and in
i852 an estimated 3,500 new reapers replaced (7,500
harvest hands in the Qld Northwest.

During the Crimean War (1853-1856) European de-
mands for wheat increased. At the same time the de-
mand rose, prices climbed, the California gold rush of
1849 and the lure of the Far West continued to drain
farm workers from the East and Midwest, so farmers
began to meet increased grain demands and labor shor-
tages by adopting the reaper. The McCormick, Manny,
Ketchum, and Atkins reapers became popular imple-
m<nts during the 1850s. By 1855, the reaper was a
common sight in the wheat fields at harvest time; and,
by 1860 over 80,000 of these machines were operating
on the grain farms west of the Appalachians. By the
outbreak of the Civil War in 1861, an estimated seventy
percent of the wheat in the West was harvested with the
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KIRBY'S AMERICAN HARVESTER.

;

AS A REAPER—WEIGHS 740 POUNDS.

‘0981 90d ATAOHY4ANI

=3

For the general working of the Macfxino., we refer o the following gentlemen:

Heury Fitzhugh, Esq., Sherwood Forest, Stafford Co., Va.; L. C. ombs, Esq., St Mary’s
River, St. Mary's Co., Md.; John F, Fenwick, Esq., Leonardstown, do. do.; Wm. H. Ford, Esq,,
St. Inigoes, do. do.; Chas. 8, Semerville, M'onticcllo, Calvert Co., Md.; W, W.W. Bowie, Esq..
Prince Georpe's Co., Md.; Hon. Richard B. Carmichad), Queen Anu'a Co.,, Md,

PRICE OF COMBINED MACHINE IN BALTIMORE........ sossrernnasireB 140
Do, MOWER OXLY do. 0. E—— PO 120
Da. MOWER WITH REEL, do. do. cenrrrenrases croverness 130

Manufactured by D. M. OSBORNE & CO.,
a3t 145 PRATT STREET, (OPPOSITE MALTBY HOUSE,) BALTIMORE, ND.

Advertisement for Kirby's American Harvester. From The American Farmer-Advertizer, May. 1860. (Smithsanian Institu-
tion. |




B. F. RAY. JOSEPH FARROW.
B. F. RAY & CO’S

Ereorwe The American Farmer-Adremizer, June 1880, (Smithso-
miin Mavtitution. i

reaper. Wartime tzbor shortages further encouraged
grain farmers to adopt this machine. In 1864, for exam-
ple. an estimated 60,000 to 85,000 reapers were pro-
duced and sokdi — more than the total number man-
ufactured between 1833 and 1861. In 1865, McCormick
alone sold as many as 7,000 reapers. Four years later,
60,000 reapers were produced nationwide. At that time,
reapers required a crew of 8 to 10 men, one to drive the
horse, a second to rake the platform. and 6 to 8 men for
binding and shocking. This crew could harvest from 10
to E2 acres per day.

Still, the reapers simply cut grain. In this respect, the
reaper eliminated the need to hire cradlers and it
speeded the harvest, but hired hands were needed to
rake the gavels of cut grain together, bind the sheaves,
and place them in shocks. Even thongh a man could ride
on the reaper and rake the grain off, this too was tiring
work. Consequently, by the mid- 1840s, inventors were
turning their attention to the development of an au-
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tomatic raking mechanism which would remove the cut
grain from the platform. Various techniques were tried
to provide revolving raking arms. Many of those de-
signs did not work very well and frequently scattered
the grain off the platform, thereby making the raking
and binding more difficult. Since these machines were
more technically comptlicated than the hand-rake reap-
ers, they were mcre difficult to maintain in a state of
good repair. These early self-rake reapers were also
more expensive than the hand-rake models, and they
were not readily adaptable for mowing hay as were the
hand-rake models. All of these factors, then, prevented
quick adoption of these machines.

By 1854, however, the first commercially successful
self-rake reaper, based on an 1851 patent, was marketed
by the Brockport, New York, firm of Seymour and
Morgan. The reaper called the **NewYork Self-Raking
Reaper,” or simply the “*New Yorker,” had a rake
operated by a gearing from the ground wheel. As the
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BURRALL’S REAPER.

"AS MANUFACTURED BY
B. WHITMAN & CO.
BALTIMORE, MD.,

I+ comblered the most substantial and the most desimble Reaper for the farmers
of Maryland ond Virginia.

- Fifty Dollaxn was Awarded thin Raaper, .
By 8 Comumittee of Twelve Men selocted by the New York State Agricultural Soci-

ety and tewed in a trial of eipht sdays with nine otber Reapers, comptinng oll the
Esading Reapers in this countey, and the {olfowing is an extroct frony their report

The ity Hieiy L a8y st T Dy Bursdl’s Machine ritiod ils werk in the most
he Badges, i tegat, aay b “Pfﬁ'ml
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edgger of eho prun, sre valuable foture ¢ b wo cxira wheels or pinions bevoud what ::esmplr

gunﬁbpbm&&umwmumsmiu;mwm. pollion, belte, 30

ﬁu’ 1 et out of onbe; bothing ke hindet Wie cuuing and sceuting the grain,  Siplicity,
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- Number ahﬂpﬂ‘, . - « . . 125 00 -
Nomber 4 Rosper, - - . - . 13000 .

machine moved forward, the rake swept across the
platform at intervals and deposited the gavel on the
ground where it awaited the binders. The wooden plat-
form had a metal guard on the outer edge to prevent the
grain from being brushed to the ground prematurely as
the rake made its ninety degree arc. With this invention,
one more worker was eliminated from the harvesting
process.

Other manufacturing firms developed similar self-
raking reapers. Owen Dorsey, a Maryland inventor,
patented a popular design for a self-rake reaper in 1856.
Dorsey’s design allowed the rakes to revolve around a
vertical axis by means of a cam. As the rakes rotated,
they towered at the front of the platform, swept across
it, and deposited the gavel off to the side on the ground.
After clearing the platform, the rakes rose and swung
around to the front to begin a new sweep. At first, the
rakes made too wide an arc to permit the driver to ride
on the machine. This problem was eliminated in 861,

From The American Farmer-Adveriizer, Muy. 1835, (Smithso-
Hfan Institistion.)

when changes were made in the gearing to lift and swing
the rakes out of the driver's way. Machines with this
raking mechanism were called *‘pigeon wing”” reapers,
and they became standard reaper features for the re-
mainder of the ninsteenth century.

A simplification of the self-rake reaper was known as
the “*dropper.’” The cutter bar, reel, and platform of this
implement were identical to the reaper. The major dif-
ference, however, was that the hinged platform behind
the cutter bar dropped at the rear and deposited the
grain on the ground. In contrast to the reaper, the drop-
per did not deposit the gavel in a neat pile ready for
binding. Tt simply dumped the grain from the platform
onto the ground behind the machine. As a result, the
binders had to work fast to clear the way before the next
pass so the horses would not trample it. Although an
1849 patent granted to Oliver Barr of Illinois suggested
the dropping technique for a reaper, the machine did not
become important until afier 1869, when Amos Rank of




The Darsev Reapinge Machine became one of the early seccessful
sefirake reapers. Tav rake arms rested on the curved metal hoop .
The boop provided suppoet and served as o guide for the revolving
arnts, tSMEbenrinn Institution. )

L

B 1881, The Williem Anson Wood Mower and Reaper Company of
Youngstown, Ohiv, built this single-wheeled, selforake reaper, This
reiper <t Swath five feck wide, and it could be purchased with four
ar gix rakes, A foerl Box was mounied on the beam.

Fhe Atkins Automator or Self-Raking Reaper was built during the
1850x. The first Atkins reaper was produced in 1852, and, in 1856,
F.000 of these implements were manifactured for the harvest season,

e

The self-ruke reaper became popular during the 1860s. Notice how
the rakes lift and tilt after clearing the plaiform in order to miss the
driver. (Smithsontan Instirution.)

The dropper depasited the grain hehind the implement, wien the
aperasar lowered the platfiorm by stepping an a pedal, The Russell &
Commpany offered the Seaior Deopper for sale in fime for the 1859
harvest.
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Oluring the lute nineseenth and early twentietl censuries. many farmers in the Great Plaing and Far West used the header to harvest
the wheat crop. Fncontrast tothe reaper, the horses were hitched behind the reel and cutter bur, and the operator stecred the header
with the tiller.

P L T e’

The Buckeye Dropper wos manufactured by the C. Aultman & Com-
pany in Cantor, Ohio. The dropper apparemly did not deposit the
gavelIn as neat a pile as this illustravion indicates, because farmers
complained that it scottered the cut grain.

Ohic obtained patents for the dropper and licensed
several implement manufacturers to produce them. A
number of companies manufactured the dropper during
the later nineteenth century, but other grain harvesters
worked better; and, on the Jarge wheat farms of the
Great Plains, they were seldom used.

In retrospect, by the outbreak of the Civil War, the
major problems of the seif-rake reapers had been over-

come, and both production and sales increased.
McCormick, for example, produced his first seif-rake
reaper in 1861; by 1864, two-thirds of his total reaper
production consisted of self-rake models. Labor shor-
tages during the war years made the self-rake reaper
extremely popular, and the increased price of wheat
made it more affordable than ever before. By the end of
the war, where the reaper had reduced the number of
men needed to harvest fifteen acres in a day from four-
teen to nine hands, the self-raking reaper reduced that
work force to eight men. Stitl, binders were needed no
matter whether grain was raked off the platform by
hand or by automation. Therefore, in order to eliminate
the need for binders and to mai«c the harvest faster and
easier than ever before, inventors began to contemplate
ways to eliminate hand binding from the harvesting
process.

HEADERS

During the late i840s and early 1850s, another grain
harvesting implement — the header — attracted atten-
tion in the midwestern wheat lands. On 2 October 1844,
George Esterly of Heart Prairie, Wisconsin, patented
the first practical header. At that time, Esterly believed
Hussey’s reaper required too much draft to become
practical while McCormick's reaper was still of un-
proven merit. As a result, Esterly decided to developa
grain harvester which would strip the ¢ars from the




This Me€onnick header was ased during the 18905, To the far lefl, the driver stands on the plitform behind the six-horse hitch. (National

Arehitves. |

B arder for these headers fr ous clockwise without trampling the fiess swath of grain, the fleld was probably opened with a reaper or cradle scythe,
Farmers with furge whoeat ficlds freguontly ol from the center to the ourside 1o avoid that initial oponing arewed the edges of the field, (Smithsoldan
Fresfizucticn. i

stutks and coflect them in o hopper. Esterly’s header
was not unlike the Gallic reaper used in the Roman
Empire during the first century A.D. His machine had a
stratght. knife-like sickle which adjusted in height to
slice the heads from the plants. A spiral wheel with
paddles. powered by a belt attached to the ground
wheel. revolved and forced the heads against the knife
which sheared them off — much like a reel type lawn
mower. The grain heads were then forced into a large
bin. A four-horse team pushed this cumbersome,
four-wheeled header through the grain field, The
operator steered Esterly s header with a wheel, like that
which a ship’s captain used, while he stood on a plat-
form in the rear.

Five years later (1849) Jonathan Haines of {llinois
also patented a header. This was the only other header
successfully produced before the Civil War. The
“*Haoines Illinois Harvester'” featured a reciprocating
sickle (instead of a straight, fixed blade), and an endless
conveyor to carry the grain heads to a wagon drawn
alongside. The grain heads then only had to be hauled to
the place where the threshing was to take place. Like
Esterly’s machine, the Haines header was pushed be-
fore a two-horse team. The operator steered from the
rear with a tiller. The Haines Illinois Harvester cut a
ten-foot swath and was advertised to cut from twenty-
five to forty acres a day.

Although the header sold well in the pruirie region
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Fhiv header wetn pashed by a hitclt of three mutes and rwo korses, (Kansas Stare Historical Society)

wncd i Cudifornia from the fate 8405 to the early [860s.
fuemers soon found the grain had to be dry before cut-
ting it with this machine; otherwise, it would spoil in the
stick. Grasn farmers in the humid Midwest seldom had
the proper weather or climatic conditions to permit
thorough ripening and drying before the grain was cut.
Midwestern grain was generadly cut while slightly green
and it necded to cure in the shocks 1o permil adequate
threshing. As a result. midwestern farmers rejected the
header in favor of the reaper. During the 1860s, how-
ever, the header was the most important harvesting
machine in California. and in the 1870s, it gained some
popularity in Kansas and Nebraska.,

By the last quarter of the nineteenth century. the
keader customarily had a 12-foot cutter bar and har-
vested from [5 to 25 acres per day. A four-horse team
uswlly pushed the header and the operator carefully
steered it close to the wagon which collected i5¢ heads
from the muchine’s conveyor. In contrast to the reaper
und binder. however, the header cut counter-clockwise

around the grain field. Since the header was designed to
lift the grain into the wagon from the left side of the
machine, a counter-clockwise harvesting pattern was
reguired to keep the horse-deswn wagon from knocking
down the uncut grain as it followed alongside.
Clockwisc hurvesting would have required opening the
ficld with a binder or grain cradle to clear a path around
the cdges for the header and wagon. Instead. the header
operator drove to the center of the field and began
cutting in a circle from the inside toward the outer
cdges. The cut grain was then stacked in the center of
the field where it awaited the threshing machine.
Overall. the header had several advaniages over the
reaper. The most important was that it eliminated
binding. shocking and hauling the sheaves to the
threshing site. Consequently, it reduced the number of
workers required at harvest time. Since the headeronly
cut the top cight to ten inches of the stalks, the threshing
machine had greater capacity and speed than when
grain cut by a reaper was fed into it. Nevertheless, the




MARRH HAUVESPER W ARDER MINCUELL & 0, SN GFIE o UlLig

In 1854, the Marsk harvester veached the market. It detivered the cut grain 1o a platform where two men baund it into sheaves. Then. the

bundles were tossed ante the ground ready for shocking,

header was not well suited for small- or medium-sized
fickds, and it was somewhat cumbersome to steer. Con-
sequently. it was soon replaced by the Marsh harvester
and the automatic binder.

HARVESTERS AND BINDERS

By the early 1850s, 2 number of inventors were trying
to eliminate the backbreaking task of binding grain on
the ground. All of those efforts failed to provide a solu-
tion 1o the problem until Charles W. and Witliam Wal-
lace Marsh of De Kalb County, lIilinois, successfully
tested and patented their harvester in 1858. The **‘Marsh
harvester.” though not offered for sale until 1864, con-
sisted of a five-foot sickle and a reel similar to those
used on reapers at that time. The machine differed from
other reapers, however, because it had an endless can-
vas apron or belt which carried the cut grain away from
the sickle and elevated it above the drive-wheel where it
fell onto a receiving table. Next, two men riding on the
attached platform gathered the grain and bound it into
bundles which they dropped onto the ground. The
Marsh harvester, then eliminated the stoop labor re-
quired for binding the sheaves. By 1870, the Marsh
brothers had sold licenses for producing their machine
to a pumber of manufacturers, and at least 1,000 were

so0ld. A decade later, in 1879, an estimated 100,000
harvesters had been manufactured. Although, this
machine cut 8 to 10 acres a day, mechanical break-
downs severely limited its popularity, many of the best
self-rake reapers having a far superior performance to
the Marsh harvester. Still, two men binding on the
harvester could do as much work as four or five binders
walking behind a reaper. Certainly, the Marsh harves-
ter speeded the harvest, and while the machine did not
become the complete solution to the farmer’s harvest
problems that the Marsh brothers had hoped, it was an
important step toward the complete mechanization of
the grain harvest.

Indeed, the first wire-binding mechanism, which
eliminated the need to prepare the bundles by hand, was
attached to the Marsh-type harvester in the early 1870s.
Experiments had been conducted for the development
of an automatic binder in 1850, when John E. Heath of
Warren, Ohio, patented the first twine grain binder.
Heath built several binders which worked fairly well,
but he sold his patent rights in {851 and made no further
contributions to binder invention. Other innovations
followed. At first, attempts were made to develop a
reaper which would bind the sheaves with twine, but
the lack of a suitable mechanism to tie a knot retarded
the perfection of this binder. Instead, inventors found
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Ehe Binder qusomatically ticd the et grain o sheaves with wire oy iwine, iy re

carrber sttt e boand sheaves which foll fronn the Ixing mevinism afiove,
fever witich emiptivd the plutfra. Fhe canister ieid 4 spomd of twine,

ar Vi of o biwder shows the buidie carelor on the riehe. The bandle
When enough grain had coltected to meake
iNutional Archives.)

o shock. tie operator tripped a

Farmers with large wheat acreayges usiral
the 18905, (Nationa] Archives.,)

Iy hired several binder operators tu harvest the crop. This is a karvest scene in Kiowa Connty, Kansas, during




that wire could be wrapped around a sheaf, cut, and
twisted avlomalically to hold the bundle together.

The first machine to bind with wire, was patented on
IR November 856 by C. A. McPhitridge of St. Louis,
Missouri. The binding mechanism on this machine con-
sisted of an arm which wrapped the wire around the
gavel when an attendant turned a handle to trip the
mechanism. The mechanism also cut the wire. twisted
the ends together. and deposited the bundle on the
ground ready for shocking. The operator had the task of
determining when the proper amount of grain had been
delivered to the platform where the bundle or sheaf
wouid be bound.

James F. and John H. Gordou of Rochester, New
York. eliminated the need for an attendant to gauge the
size of the bundles, when they patented a device known
asa packer’” which automatically measured the gavels
and packed them into bundles for binding. James Gor-
don had been experimenting with this concept as early
as 1862, but he did not achieve success until 1872 when
he attached his binding mechanism to a Marsh harves-
ter. This innovation worked well encugh for Gordon to
patent his device. but the first commercially successful
wire biader, wlso mude in 1872, was not his. At that
time, Sylvanus. D. Locke of Junesvitle, Wisconsin, pro-
duced a binder which had an improved mechanism
_ which twisted the wire to tie the band. Although Locke

sold enly three binders in 1873, by 1875 he huad joired

the Walter A. Wood Company and about 300 Wood-
Locke binders were sold that year. McCormick bepan
manufacturing the wire binder in 1874, four vears later
he was producing 5,000 setf-binders annually. In the
same year, 1878, the Deering Company also began pro-
duction by building several thousand wire binders. As a
result. an estimated 20,000 wire binders were used in
the IR7E harvest.

By 1875, the wire or seif-binder uchieved popularity,
becartse it eliminated the need for rakers and binders;
onbty une mun. the driver, was reguired to operate it,
Fhe wire binder was particelarly popuiar on the
bonuanzi wheat furms in the Red River Valley, By the

end of the decade. it was standard equipment on those
vist wheat farms. Still, the wire binder was not without
its problems. The wire often caught in the machine’s
moving parts. and. once the sheaves had been broken
for threshing. dispusal wias o nuisance. since it would
neither rot nor burn. Sometirmes the wire damaged the
threshing machine or mixed with the straw or grain. If
the straw was fed to cattle. and the wire ingested. it
could kill the livestock. Millers also complained that
bits of wire damaged their grinders and sometimes pas-
sed into the flour. Some milters paid less for grain that
had been bound by wire binders. Because of these
problems. grain furmers were beginning to give up using
the wire binder by the late 1880s. Fortunately for them.
they did not have to return to binding by hand either on
the Marsh type harvester or behind a reaper. Just at the
time when the wire binder was coming under increased
criticism. 2 mechanism for tying a knot in twine was
perfected and adapted to the harvester.

In 1858, John Appleby of Whitewater. Wisconsin,
begun experimenting with a “bird bill”® knotter and
rotating arm which wrapped the twine around the bun-

Onee the griin had been bound and shocked, it had'te be bauled 1o the
threshing site. (Smithsonian Institution.)

The louse piles of sheaves were deposited by the bundle carriers on the binders. The warker at the left-cenler is seliing the bundles into shocks.
FSmithsoniun Institution. )
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e omd Bred o kol vy g Appleby did not patent bas
device untih 1T La the mean time, Bacob Bebel of
RochFord, Dliseis, aisa began ovperimenting with
sicthieds o sodve the knotting probiem, En 1864, Bebel
patented his timg mechanism called i "haw h bill” or
“iglhaek. This knotier was stmilar to Appleby '~ be
Ladlee Hetrel worapped the taane around the bundle with
conrved, revolving arm Of these two proneers in the
va e hrotter fiehd, Appleby wis the most suceesstul in
sabtming the suppost he nevded 10 produce binders with
s v mechanism, The Devring, Bsterly, Foseelsior,
Mg urmichk, Bivheve, Champion, Minacapalis i
sealer, Cnbarie, and Wood Boders all used Applebs s
Fotog et

b s, witd the hnotting prebiem solved, the Peer-
g € oy plaged L0080 fw ine binders on the market,
SoCormick vptervd the tswioe-hinder market the fal-
fowing veur and by fute summer of (882, he had pro-
duced same TS O000 machines. By that ume. twine had
replaced wive in the pder industry. in fact. McCor-
tnich stepped nudking wire binders in 1883, During the
mid- fsris, competition among form machinery com-
peiies cipsed the price of twine binders to decline. the
price of hremp abso fell, Farmers now could afford
pirheese this ouchine with gresber case than in the
rual, By the end of the decade . almost the ennire wheat
fzvest was brogght in with the twine binder.

These waurly bimders. though. were heavy machines.
MoCurmick ™ tive- and sis-fool models weighed almost
600 pounds. and thes placed i great strain on the draft
horses, [ RS however, the D) M. Osbore and Wil-
am Bleering Companies began substituting steel in

place of wood cand iron for the frame. This mnovation
ke the Binders Highter and more aunens ecably.
MoCormick tollow ed stitin 1887, By the ke 1880, (he
onlt non-steck pares were the bimder s tongue . rectshads,
and canvas elevitor. During the 1890s, additional im-
provements wete mide to lower the conter of gravity, Lo
phace sntll whevels on thye tongue in order Lo tike the
niachine s weight o the nechs of the horsescand towdd
a bundle carrier. This st improvement was o hinged
tuble which collected the bound sheaves until the
operatar tripped the releise which deposited themein
pibe ready for the shockers, The bundle wrier saved
e shockers many weary steps, singe they na tonger
Bl 1o walk bagh and Torth o pick up the bundies and
place thent in shogks, Bnstead. they bailt the shock
where the bundies fell, As aresult. the harvest not only
became guicker. hat it ilse begame cheaper since fewer
shockers were aeeded o set up the bendles.

In retrospect. all of the mechanical harvesting im-
plements — reapers. headers, harvesters, and binders
— saved time and Libor expenses. They did npot. how-
ever, imcrase sulbstantinlly the amount of grain 2
farmier could cul in ane day. Fhe hand-rake reaper and
the tw e Paneer i eraged abont ten o twelve acres per
dirv, butoveastonally s muchas fifteen o tweniy avres
per diry depending on ficld conditions and the thickaess
ol the crop stand, Between the adoption of the self-rake
teaper and the binder. horses and even steam cogines
conld not provide the speed necessary to inerease sub-
stantiafly the 1atad number of aorves that could be har-
vested in e duy. Anincreise in daify Tarvested e
feape would nol come until the twenticth contuey when




Buckexe binder with bundle carvier.

gasoline tractors provided the draft power necessary to
expand the binder’s duily cutting capacity. Still, these
implements made the harvest substantially quicker, and
casier for grain farmers. EInthe fifty year period between
1830 and I880. the total time necessary to produce one
bushel of wheat fell from three hours and forty minutes
to ten minutes. In spite of improved tillage and seeding
equipment. the tremendous savings in time was made
possible primarily by the evolutionary change in grain
harvesting technology.

Technological change in relation to the grain harvest,
though. had another important effect besides saving the
farmer time uand money. As the development of the
grain harvesters progressed. fewer and fewer hired
hands were needed at harvest time. This change light-
ened the cooking burden on the farmer’s wife who had
the responsibility of preparing three hearty meals and

ATHOM T AR, FEACTICAEL Y M11 ATEFT AN MALLEARLF IACR.

L) Y LA 3 Lt
TR PIRE F E T

THE RARMET HATRALKLY Fongl Wigm ok MERACT N T YO

The New Empine Ogen-end Stzel Binder

Fa M aLTE

frequently an afternoon lunch for the harvest hands
from the time the cutting began until the last sheaf was
in the shock.

During the last quarter of the nineteenth century,
however, some farmers and inventors wanted to
mechanize the grain harvest even more by combining
the harvesting and threshing processes into one opera-
tion. By so doing, they hoped to eliminate entirely the
need for shockers and threshing men, While the grain
binders clattered across the wheat fields in ever in-
creasing numbers, those changes were being made.
Others wanted to apply the same kinds of technological
change to the corn crop that had been so influential for
harvesting small grains. During the late nineteenth
century, several corn harvesting machines began to
eliminate the task of picking corn by hand.
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CHAPTER V1

THE CORN HARVESTERS

OF Ul the grains, cora not only produces the grestest
vivkis, but betfore the uge of the gasoline tractor, it ulso
reggiired more hand Labor fur huevesting than any other
veresh, Corn stulks, Tden with cars, are heavy and
cumberseme o hundbe, Nevertheless, the application
of technetogicat innovation to corn harvesting lagued.
hecutese corn does mot require immediate picking when
it is ripe. If, for example, the farmer raised corn for the
grain. the ears could be left on the stk well into the
winter. The dried statks and cold weather did not dam-
age the comn. and the harvest could be brought in after
the other farm chores, such as haying and autumn
plawing. had been completed.

When the corn was harvested. the work could be
done in one of three ways. First. the corn stalks could
he cut while still relutively green and placed in shocks,
The ears would be removed at a later time and the stalks
used for livestock feed. Second. the corn might be cut
while it was still green and hauled to the barn for chop-
ping into cattle feed. Or. third. the eurs might be al-
lowed to ripen fully in the field then picked from the
stalks by hand and hauled to the bam or corn ¢rib, The
dry stalks were plowed under and alfowed to devom-

pose to help buifd soil hunuis,

Ne mitter which harvesting method the corn farmer
Jiose o employ. each methaod reguired a tremendous
amount of hard work. Although the amount of time
required to produce one bushel of corn fell from.4 hours
and 34 minutes in 1855 to 41 minutes by 1894, this
decrease was primarily attributable to the wse of the
gang plow and the check-row carn planter. The harvest
wis still brought in by hand.

Most corn farmers preferred to use both the stalks
and the ears il at all possible. To do this. the corn was
allowed to ripen untif the ears were mature and fairly
firm. At this stage of devclopment. the stalks which
werg still somewhat green were cut with a sharp hoe or
with long-bladed knives. The hoe was heavy to man-
ipulate during the course of the day and most farmers
preferred a corn knife. When using a corn knife. the
harvester had to stoop at each piant and sever the stalk
at ground level. This work tired the back. and most
farmers either devised or purchased corn knives with
long bEades or handles which eliminated as much bend-
ing over as possible, Home-made com knives were
wsuafly fushioned from old scythe blades. The scythe

e s



Fru. =" -slen hotse usad to support shoek.

Some comn farmers aved ¢ woodes horse 1o bullfd com shocks. The
bamdles were set against the horizamtal arm. When the shock had
Eeen completed. the arm wos pulled out. the horse withdrawa, and
the shock cinched tight,

was cut into two parts and a corn knife hammered and
filed fram euch piece. The knife made from the pointed
emd was usually the better of the two. because the knife
forged from the scythe’s shank was heavier to wield. A
wooden handle was attached with screws or rivets.
Factory-made corn knives came in afl shapes and sizes.
Still. corn harvesting with a knife was back-breaking
work no matter which style of knife a farmer used.
Some manuficturers attempted to eliminate entirely the
need to stoop vhen cutting the stalks by producing a
knife-like blade which attached to one’s boot with a
leather strap. Instead of bending over to cut the statk.
the farmer kicked the corn stalk with the blade to sever
it. This ideq resulted in just as much tiring work as when
using a corn kaife or hoe,

As the stalks were cut, they were gathered, bound
into bundles and placed in shocks. Setting up the shocks
required a degree of skill, otherwise they would col-
lapse or fail 1o shed water properly and the corn might
be damaged or destroyed by the weather. Shocks varied
greatly in size and were usually made about as large as
the individual farmer wished. Generally, a shock was
made from an area twelve hills square or from 144 corn
hills. The number of bundles tied also varied according
to the height and thickness of the com.

Corn shocks might be set up by sevcral different
methods. One common method was to use a long pole
with crossing wooden arms inserted in it. The pole was
shoved into the ground and the bundles leaned against
it. When the shock approached the proper size. the rods
were pulled out and the center pole withdrawn. The
shock was then cinched tight with a rope and tied with
twine or a cornstalk band. Some farmers used a three-
legged brace, called a wooden horse, 1o help build corn
shocks. One leg had a horizontal arm which the bundles
or loose stalks were set against. When the shock

reached the desired size, the rod was pulled cut, the
horse withdrawn, and the shock cinched tight. If a
furmer preferred not to take a pole or wooden horse into
the cornfield. he might build the shocks around a square
of four bent-over comn stalks which had been twisted
together. Once the corn was cut and shocked. the
farmer still had to snap the ears from the stalk, busk
them. und rebind and shock the stalks for later use, as
well as haul the ears to the cob. This took time even
though it could be done during the winter when other
farm chores were less pressing. Many farmers recog-
nized that if the corn harvest could be mechanized. the
drudgery of handling the crop so many times could be
reduced.

Actually, «s early as 1820, an attempt had been made
to mechanize the com harvest. Other experiments fol-
lowed, all of which met with either failure or very li-
mited success largely because inventors were trying to
apply the basic principles of the reaper to a corn har-
vester. The thickness of the stalks caused the eatly corn
harvesters to clog or break down under the strain.
While inventors tackled the problem of designing a
mechanicat harvester, some farmers began using corn
sleds for cutting their crop.

The com sled was simply a triangular, wooden plat-
form with wooden runners or skids. A thin, sharp blade
extended from both sides. and slanted forward from the
rear. As the sled was drawn between the corn rows, the
blades sliced the staiks which were then bound and set
in shocks. Home-made corn sleds were probably used
before the first one was patented in 1886 by J. C. Peter-
son of West Mansfield. Ohio. By the late 1880s, how-
ever, corn sleds were being manufactured and mar-
keted by a number of implement companies.

The two-row sled reportedly cut enough corn in one
day for 300 shocks. Two men rode on the platform and
gathered the stalks in their arms to prevent the corn
from falling in all directions after being cut. The sled
stopped at each shock and leose stalks or bound bun-
dles were added to it. This corn harvesting method was
still hard work. The men riding the sled had to maintain
their balance while sitting on a narrow seat, catch and
hold the cut stalks, and walk back and forth between the
sled and the shocks. Tangled corn stalks were hard to
cut. and, even in the best corn, the horse had to work at
a fast pace to permit proper cutting.

Still, the sled saved sufficient time and labor costs to
warrant improvement. Stalk lifters or coflectors were
attached to the sled in order to guide the stalks onto the
platform. When enough stalks had collected to make a
shock, the workers riding on the sled pushed the stalks
onto the ground for the binders who followed. Wheeis
were also added to reduce the draft and thereby lighten
the work of the horse. And. knife guards were added to
cover the cutting edges. when the sled was not in use in
order to protect the legs of man and beast alike.

A more complicated version of the corn sled cut two
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rows at once with a reciprocating cutter bar. Although
this design still attempted to imitate innovations in
reaper technology, it worked efficiently enough 1o merit
productioa by a number of implement companies, Twa
ground whoeels powered the cutter bar, As the horse
wiutked between the rows, the dividers, with endless
gitide chains on euch side. channgled the stalks w the
wmbter, Fhe stalks thea fell vnate o platform which tilted
by sippiag o Yewer, When o sifficient amount of corn
had boen collected on the platform. the horse wis stop-
pud. the platfesm lowered. und the shock set up sround
i pule which extended oot from behind the machine.

Even though the corn sled was not the ultimate an-
swer to speeding the corn harvest, it was an improve-
ment over cutting the stalks by hand. Two men could
vit and sheck more than four and a half acres per day
with the corn sled compared to less than one and a haif
acres per day for a man cutting with a corn knife. With
the perfection of the twine binder for small grains, how-
ever. many farmers began anxiously awaiting the de-
velopment of a similar machine that would ease the
burden of the com harvest.

CORN RINDERS

During the [880s, inventors began designing
mechanical corn harvesters to help lessen the labor of
cutting the statks by hand, These one-row harvesters
had endless chains on each row divider which fed the

Some corn sleds or harvesters had reciprocating sickfes to cut
through the thick stalks and a horizontal arm to help build the shocks.

Top Lefi & Left: Corn sleds eliminated the tash of cutting the crop by
Rand, One or hvo workers rade the sied and gathered the stalks in
their arms unnil enough eoffected to tie a bundie. Or, they dropped the
stabks int benches (o wid the binders who followed.

stalks into the cutter bar, The cut stalks fell upon an
apron which elevated the stalks into a wagon drawn
alongside the harvester, A binding attachment, how-
ever, could be substituted in place of the elevator. This
machine did not work well enough to warrant wide-
spread use.

In 1892, A. S. Peck of Geneva, Illinois. patented the
first satisfactory corn binder. Peck's machine con-
taincd the essential principles wsed on all the corn hin-
ders produced thereafter. His machine consisted of two
dividers which passed down each side of u corn row and
fed the stalks into the cutter. The cutter bar was a
serrated knife driven by gearing attached to the ground
wheel. An endless chain caught the top and the bottom
of the stalks and carried them back to the binding
mechanism which packed and wrapped the bundle with
twine before depositing it on the ground. The horses
were hitched behind the binder in the same manner as
they were on the header. Peck’s corn binder worked
better than any other implement. but two more years of
experimentation were needed before the machine was
suitable for manufacture and sale.

By the mid-1890s, the mechanical problems of the
corn binder had been eliminated. Most farmers used the
corn binder to harvest the crop while it was still greenin
order to run it through a shredder or fodder-chopper.
The finely shredded stalks were then blown through an
elevator and into the silo for ensilage. Most corn bin-
ders had row dividers attached to the frame. Two or




Abwsve: e Pect corn hinder operated infront of a tvo-fiarse hivch. It
wits e fiest satisfuctory vorn Binder.

Left: Some vors bindvers had speciad attacbiorents which elevated the
Bandles inte u wagon driwn glongside,

Helow: By the mid-E880s, tie meelival problems of the core bnder
e heen ofiminared. Generally, three floeses were reguived for draft,
{ Neattored Arvhives.;
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three endtess chains caught the stalks wnd curried them
to a serrated cutting knife which was given a recip-
rocuting motion by 4 pitman attached to a weighted
flywheel. The flywheel gave the cutter envugh force to
stice through the toughest comn stulks. A conveyor car-
ried the stafks back to the binding deck where the bun-
dle was packed and ticd with twine by a knotting device
simifar to that used on grain binders. Discharge arms
then pushed the bundle onto the ground. These corn
binders weighed an average of 1.500 pounds and
worked best in fields where the corn had been plantedin
check-rows. The binder had a draft of 420 pounds and
three horses were required to pull it. The corn binder
harvested from seven to nine acres per day. Since the
average field hand shocked about three and a third acres
per day. two or three shockers were needed to follow
behind the binder.

Although the cost of cutting an acre of corn with a
binder was about the same as cutting it by hand and was
slightly more expensive than by cutting it with a sled,
tlargely due to the cost of the binder and the expendi-
ture for the twine), farmers still preferred the binder
because it made the corn harvest easier. The binder,
however, knocked some ears off the stalks which had to
be picked up by hand after the corn was shocked. By the

late 1890s, the implement companies were producing
thousunds of ¢orn binders ¢ach year.

SHOCKERS

Still. corn cut with g binder had to be shocked. and
once the binder had been perfected, inventors turned
their attention to devising a machine that would bind
and shock the corn at the same time and thereby elimi-
nitte the need for additional field hands at harvest time.

Actually. the corn shocker was invented by A, N.
Hadley in I888. This machine consisted of a frame
mounted on two wheels. Dividers with endless chains
delivered the stalks to the reciprocating cutter. A
five-foot wide circular table rotated behind the cutter. A
shaft with radiating arms gathered the stalks in a verti-
cal position and formed a shock on the table. Wher the
table was full, after aboui 100 stalks or hilis had been
cut, the shock was hand tied and lifted onto the gound
by the revolving crane mounted on the frame. The corn
shocker harvested the corn crop cheaper than the sled
or binder. and it built and set-up each shock in about
five minutes time. The shocker only harvested about
three or four acres per day, but it eliminated the need for
two or three binders and therefore provided a savings in
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Fhe corn Rarvester and shocker eliminated the 2 or 3 men needed to
Sfollow the binder, The shocker platform held the stalks from about 100
hifls.

kabor costs. Corn harvested with a shocker was more
difficult to load into wagons than that cut with the
binder. The corn bundles from the binder were light
enough to load with a pitch fork. but the
mechanically-made shock was so heavy a hoisting de-

* vice hud to be attuched to the wagon. Even so, many
farmers preferred the shocker over the corn binder
becuuse of the amount of laber saved.

PICKERS

In the Midwest, farmers often raised more corn than
they could use for fodder. Consequently, they did not
need to shock the entire crop for livestock feed. In-
stead. midwestern farmers primarily raised corn for the
ears which they picked by hand. This hard, monoton-
ous task was accomplished in one of two ways. First,
the corn farmer might saap the ears from the stalks
while walking down the rows. The ears were tossed into
piles and hauled to the crib later. Second, a high
“*bangboard’’ could be attached to a wagon on the side
opposite the pickers. This board prevented the pickers
from missing the wagon as they tossed the earsintoit, A
skitled picker could snap 100 bushels of ears per day.

The mechanical corn picker snapped the ears., stripped the husks, and
elevated the cobs into a wagon drawn alongside.

The wagoen did not need a driver since the horses knew
their business and walked ahead on their own.

In 1850. Edmund W. Quincy, of Peoria. llinois,
patented a corn picker which promised to bring an end
to the task of snapping the cars from the stalks by hand.
Quincy's machine was designed to pick the ears with
two spike cylinders which tore off the ears as the corn
stalks passed between them. The ears fell onto a con-
veyor which delivered them into a wagon driven
alongside the machine. Although Quincy’s implement
never worked efficiently enough to merit manufacture
and sale, he stimulated other inventors to try their ef-
forts at selving the picking problem. A host of picking
devices with rollers, cylinders, cutters, gathering
prongs and parallel vibrating bars followed--all de-
signed to snap or tear the ear from the stalk. These
machines usually had row dividers to feed the stalks
into the cutter, Generally, these early corn pickers were
pushed by the horses hitched to the rear.

Manufacturers did not begin producing roller type
corn pickers until 1874, even then, the machine was far
from a state of perfection. Frequently, the rollers shel-
led the corn from the cob instead of snapping the ear
from the stalk; or, some rollers failed to hold up under
the strain of the thick, tough, corn stalks which passed
between them. By the mid-1880s, roller-type corn pic-
kers had been sufficiently strengthened consistently to
snap the ears, strip the husks, and lift the ears into a
wagon drawn alongside. But, the picker still had the
disadvantage of shelling toc much corn from the cob,
and it failed to pick in tangled stalks. If the corn picker
had a husking device attached, the draft increased sub-
stantially and four horses, instead of three, were re-
quired to puli it. If a husking attachment was not used,
the rollers removed from 25 to 75 percent of the husks.
The remainder had to be removed by hand or by a
husker set up at the crib. Faced with these disadvan-
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Tie husker-shredider smapped the ears from the sealks, stripped the husks, und depositod the cob ont one end while the foddor way blown
ot e vear, Any corn shelled in the pracess fell te the bottam of the machine and drapped out fmto the box o the ground.

tages mitny farmers preferred to pick their corn by band
or use the binder or shocker. Farmers who used the
pivker however, harvested seven to nine acres perday.
During World War L, tabor shortages and high harvest-
ing costs forced many farmers to begin using the
horse-drawn picker. Even by that time, though, the
michine did not work very well, because the
groundwheel still failed to provide sufficient power or
consistent speed to operate the picking mechanism,
The gasoline tractor, with its power take-off, would
solve these problems. but it was not used for corn
harvesting on i general basis until after the mid- 1920s,

HUSKERS

Whether farmers harvested their corn by cutting the
stalks and placing them in shocks or by picking the ears.
the husks still had to be removed. A variety of husking
pegs and gloves were used for this task. The husking
pee or glove had projecting ison spikes. which stripped
the husk from the ear with greater ease than if the job
wis done with the hands alone. By using the husking
pee. a farmer could husk about one acre of shocked
corn per day or one and a half acres from uncut stalks in
the freld.

In 837, Jonathan Cutler of Putney, Vermont made
an attemp? to mechanize the husking process, when he
patented the first com huskes. That impiement had a
pair of rough rollers which revolved inward and strip-
ped the husks off as the cars passed between them.

Hund-powered huskers of this type were produced for
sale by the mid-1860s. Some of those huskers were
attached to 2 wagon so the ears could be husked while
the picking was done. Prior to 1880, however. no
machine had been invented that would satisfactorily
husk the ears.

During the last decade of the nineteenth century.
inventors gave increased attention to mechanical corn
threshing or shelling. The implements tested at that
time, however. so pulverized the stalks that inventors
soon rezlized a mechanical shredder would have great
appeal to farmers who used the stalks for forage. The
fincly-ground stulks were more palatable to ciuttle and
livestock wusted less fodder if & were cut into fine
picces. This discovery led to the invention of the com-
bined husker-shredder which removed the ears from
the stalks. stripped the husks and ground the stalks into
fodder.

During the 1890s, the husker-shredder gained popu-
larity. Although many different models appeared on the
market, the husker-shredders all worked about the
same way. The stalks were fed into a roller which snap-
ped off the ears. Once the ears were removed, the stalks
were pushed through a serics of knives attached to a
spindle and pulverized. The shredded fodder then fell
into a blower which passed it through a funnel and out of
the machine onto the stack. The ears dropped from the
snapping rollers to the husking rollers. When the husks
were stripped away, the ears passed to an clevator
which carried them out of the machine and into abin or
wagon & the opposite end from the fodder blower. The
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PATENT MACHINES |

SHELLING CORN,

MADE AND SOLD BY

LEVI NICE, -
TURNER AND MACHINE MAKER,

No. 13, Vine Street,

PHILADELPHIA,

Having examined Phinney’s machine for shelling corn, we sre i’
opinion, that it may be advantageously employed by our farmers, |
With simplicily of construction, its operation is rapid, separating
in our presence one bushel of grain from the cob* in four minutes,
by the agency of two persons. -

RICHARD PETERS,

) ROBERTS VAUX,
Y Philadelplin, Oct. 1817, JOHN VAUGHAN.

’ 'I:h:sbelng' corn of this year’s growth,

Corn shelier advertisement. (Smithsonign Instingion. }
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husks fell upon a conveyor which carried them back to
the bliower. Corn kertels which were removed by the
hisking rollers fel! through o screen where i fan blew
away dirt particles before the grain dropped into a box
undemeath the machine.

By the Waen of the twentieth century implement man-
pfacturers were producing husker-shredders which
husked from 100 o 1000 bushels per day. The karger
machines were usualiy owned by custom operators.
The smatler michines were more suitable for the farmer
whe preferred to do his own work since they were
cheaper. At first. horses and steam engines pravided
the power to operte the husker-shredders. By the early
twenticth century. however, many ¢orn farmers were
using smalf gasoline engines to drive the machine.

Southern farmers, however, did not readity adopt the
husker-shredder during the nineteenth century. In fact,
they seldom used the husking peg when picking corn in
the field. Southern farmers preferred teaving the husks
on the ears arguing the husks prevented insect damage
while the corn was in the crib. Northern farmers, how-
ever, preferred removing the husks beciause they be-
fieved the husks attracted insects and rodents, ook up
tow much crib space. and prevented proper drying of the
ears. I the corn was not husked when it was picked.
thae job had to be compileted prior to shefling.

SHELLERS

Sheiting is the process of removing the kernels from
the cob. It was one of the most time-consuming aspects
of the corn harvest. Early ¢olonial farmers scraped sea
shells along the ear to remove the corn and itis perhaps
from this work that the teem “shelling™” is derived. Until
the development of mechanical shellers a variety of
me¢thods were used to remove the corn from the cob
siche as flailing. treading with oxen or horses. seraping
over an iron Blude. and driviug the ear through & metal
ring with & malet,

Prior to the 1820s, American furmers began using a
corn shelter which consisted of a lurge, solid wheel with
iron spikes on the surface. The wheel was mounted ona
frame. and. as the operator tumed the handle, the wheel
revolved and the ear of corn was held against it. The

Wy Litils Glagt Carn Sbeller

Corn shelters stripped
the kernels from the
vab. The corn fell into @
busket and the cobs
dropped away throiuglt
ancther opening. Dur-
ing the 18405, the Bur-
rall caorn sheller was
popudar.

kernels dropped onto a tray and the cob was either
thrown away, burned or ground into fodder. Many vari-
ations of this sheller were placed on the market prior to
the 1840s. Most of those shellers took the ear down a
spout or iron throat which fed into a box where the
spiked wheel removed the kernels. The kernels and the
cob were generally deposited out the bottom together.
By the early 1840s. shellers had been designed to drop
the kernels out one spout while the cobs exited from
another. The Burrall sheller was a popular model of that
type. it was made from cast-iron and it had a fly wheel
to equalize the velocity of the handcrank, One person
turned the crank while another fed the cobs into the
spout. The shelled corn fell out the bottom into a tub,
and the cobs dropped out on top. With this implement
about 40 bushels of corn could be shelled per day.

In 1843, F. N. Smith of Kinderthook. New York,
patented the first horse-powered sheller. Smith’s shel-
ler. known as the *Cannon’* was one of the best imple-
ments for shefling corn on a large scale. The **Cannon™
sheller had an iron-tooth c¢ylinder which was six feet
long and fourteen inches wide. The cars were shoveled
into one end of the cylinder, and, as the tecth raked the
kernets from the cob, the corn dropped into & bin below
the machine. The ¢obs exited from the end of the shel-
ler. Twe horses provided the power. ind the machine
shelled 100 bushels per day.

By the last quarter of the ninctecath century. two-
horse shellers had been so improved that 2,500 bushcls

Hand operated corn
shellers.




of corn could be shelled per day. By that time, most
shellers had cast-iron or wood pulleys for attachment to
u steam engine’'s belt, A self-feeding conveyor with iron
teeth carried the ears into the shelling mechanism
where beaters or corrugiited wheels removed the ker-
nels. A Fun blew away the chaff and a cupped conveyor
lifted the shelled corn imto 1 wagon or bin, The cobs
were carried out of the machine on a chain-lugged con-
veyor and dropped into a pile.

From the tum of the twentieth century until the
1920s. corn harvesting technology remained static. In
the 192085, however, the sheller and picker were com-
bined and placed on a tractor. This innovation epabled
the picking and sheiling to be accomplished in ane oper-
ation. a feat which horses and steam engines could not
mutch. By the time corn farmers were adopting horse-
drawn and steam-powered sheflers, however, small
grain farmers had atready adopted threshing machines.
These muchines. clearly eliminated the arduous task of
threshing grain with the flaif, or the slow process of
treading it from the heads with horses’ hooves,

This carn sheller was powered by horses or by a steam engine. It was
wased ta shell corn from large cribs, The cobs were fod into the
tneichine at the right. The shelled cora was lifted out through the spout
beltind, and the vaby were taken away from the machine by the
conveyar af the left. This implement could shell from 200 1o 300
buskels per owr. :

§RON SHELLAR WITH TABLE. FAN. CON NAEE ADE RANEEN.

In 1890, the Foos Manufacturing Campany of Springfield, Ohio,
manufactured this com sheller. It could be powered by hand or by
Rorses. This implemeni could shell from 250 to 300 bushels af corn per
day.
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CHAPTER VII

THRESHING TIME

Fhe Long haadle of the flail is called the seaff, and the short piece is
calfed the ywiple. ( Soithyosivon Institution.)

Above Right: Before the inventfon of the ilwesling machine, many
Surmers used the flail to knock the groin from the statks. This tusk was
conmpleted after the autiomn plowing and planting had been finished.

ARer the geain had been harvested, the farmer had to '

threshit. Threshing is the process of removing the grain
from the heads. Once the grain was threshed, the next
task was to winnow it — to seperate the grain from the
straw and chaff. The jobs of threshing and winzowing
ware left for the winter months, and threshing could be
accomplished in the barn and out of the weather, after
the fields had become too wet or frozen for further
plowing. Cold, dry weather was the best time for
threshing, because i the grain was damp it did not beat
ot of the heads properly. Nevertheless, threshing and
winnowing required long hours of hard work. As plant-
ing and harvesting machines increased the amount of
grain a farmer could produce, technical innovations
were necessaty not only to speed the threshing time,
but aise to hefp the farmer cope with the increased
harvest.

FLAILS AND FANNING MILLS

Coloniai farmers, particularly those in New England,
used the flail to thresh the grain from the heads. The flail

consisted of a short wooden club attached to a long
handle with a piece of leather. The long handle, called
the ‘*staff,”" enabled the thresher to maintain an upright
position as he lashed at the grain spread across the
barn’s threshing floor. The short, club-like piece, called
a “‘swiple,” struck the grain, and, in time, knocked it
from the heads. Wielding the flail required considerable
skill and beginners usually knocked themselves about
the head and shoulders before they learned hew to use
the tool properly. After the grain was threshed, the
straw was raked away and the grain and chaff swept into
a pile or collected in a bin where it was stored for
winnowing. On the average, approximately 7 bushels of
wheat, 18 bushels of oats, 15 bushels of barley, 8
bushels of rye. and 20 bushels of buckwheat could be
threshed and cleaned during the course of a ten-hour
day. At this rate most of the winter would be needed to
thresh the harvested crop.

In the middle or bread colonies, where grain produc-
tion was greater than in New England, the flaif was too
slow to enable completion of threshing in a reasonable
amount of time. There, in order to speed the threshing




process and to keep the number of hired laborers ta a
minimum. farmers used oxen or horses to tread the
grain from the heads. 'n order to do so, they spread
several grain bundles in a circle on the wooden or stone
threshing ftoor. or perhaps even on frozen or hard-
packed ground. 2nd walked the animals over it. A man
stoad in the center of the floor and guided the animals
with the reins over the grain sheaves. The straw was
frequently turned with 2 pitchfork so that as much of it
as possible came into contact with the oxen’s or horses’
hooves, When the grain had been trampled from the
ewrs, the straw was raked aside and the grain and chaff
swept into a pile ready for cleaning.

Treading was substantially faster than threshing by
flait. A man and 2 boy using three horses could tread
about 30 bushels of grain perday, while two men and six
horses could thresh approximately 100 bushels during
that same period. Overall, however, threshing the grain
from the heads with oxen or horses was not as efficient
as flailing because the animals did not tread evenly and
much of the grain was wasted. Consequently, the flail
remained a common tool for threshing untif about 1850,
Nevertheless, if a farmer had a larg~ acreage of small
grain, such as wheat, to harvest. treading was more
economical than flailing. The farger volume of grain
produced and the speed of treading lowered labor costs
because fewer workers were needed.

Once the grain was threshed, the farmer tumned to the
next task — winnowing the chalf from the grain. Sev-
eraf methods were used to separate the grain from the
chaff. First. the straw was raked aside and the grain
coltected and placed in a wide, shallow basket and

Above: Once the grain heid been threshed, it had to be cleaned. Many
early American furmers used the winnowing basket to separate the
grain from the chaff. In order 1o do so, thev shook the basket's edge
inte the wind so the chaff would blow away. (Smithsonian Institu-
tion.)

Left: The staff and the swiple of the flail were usually joined by ¢
teather steap. [Smithsonian Institation. )

tossed into the air.The breeze blew the chaff and dust
away, and the grain fell back into the basket. The farmer
continued to toss the grain until as much chaff as possi-
ble had been removed. A second winnowing method
involved pouring the grain from one basket into another
until the chaff was blown away. If a breeze was not
blowing, someone had to use a cloth sheet or blanket to
fan the chaff from the grain. Some farmers preferred
using a riddle t2 remove the chaff from the grain. This
was simply a sieve which held the lasger pieces of chaff
as the grain fell through the screen onto the ground. The
fine pieces of chaff which passed through the screen
blew away to the side. Once the grain was winnowed, it
was stored in bins or put into bags to facilitate handling
and transport. Winnowing by hand remained common
on farms which produced small grains well into the
nineteenth century. Indeed, around 1820, one of Ohio’s
best wheat farmers winnowed his crop with a riddle .
while two persons fanned the chaff away with a sheet of
cloth.

By the American Revolution the fanning mill had
been introduced from Great Britain to speed the job of
winnowing. The fanning mill consisted of a series of
wooden paddles approximately 18 to 24 iuches long
which were attached to a rod geared to a crank. The
paddles or fans were enclosed in a box-like frame which
also housed several screens. As the grain and chaff was
poured into the container at the top, the farmer turned
the crank which caused the fans to take in air through
apertures in the sides and blow it across the screens.
The grain fell onto the screens and sifted to the bottom
as the forced air blew the chaff away. The cleaned grain
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Rickaway Grain Fan.

poured out into a basket below. American-made fan-
ning mills were available to the farmer soon after the
turn of the nineteenth century. By the late 1830, it
had become a standard farm implement in the mid-
Atlantic states and in the wheat producing region of
New York.

By 840, the winnowing basket. riddle, and breeze
had been abandoned in favor of the fanning mill. The
fanning mill remained popular among grain farmers
through the nineteenth century even though the
threshing machine had made it obsolete for large jobs by
the t840s. Many farmers used it to clean seed beiore
placing it in the hopper of their grain drills. Seed cleaned
in this manner did not clog the drill tubes, enabled more
uniform planting. and permitted a better crop stand.
The fanning mitl required three men to operate it — one
to tuen the crank. one to pour the grain into the mill, and
one to sack it and stack the grain bags. By using a
fanning mill with a capacity of one bushel per minute, an
average of from 400 to 600 bushels of grain could be
cleaned and sacked in a ten-hour day. This average
includes time for running the grain through the mill
twice — the commen practice to ensure proper clean-
Eng.

THRESHING MACHINES
AND HORSE-POWERS

No matter whether a farmer threshed his grain with a
flail and winnowed it with a basket or riddle, or whether
ke trod it from the ears under horses” hooves and blew
the chaff away with a fanning mill, these tasks involved
fong hours of hard work. As early as 1788, however,
Andrew Meikle, a Scottish inventor, patented a water-

mar tivn.)

powered threshing machine which heralded the begin-
ning of innovation to mechanize the threshing season.
Meikle's machine did not winnow all of the straw and
chaff from the grain, but other innovations quickly fol-
lowed which improved the threshing and cleaning pro-
cesses.

Satisfactory results from those experiments came
stowly. In 1791, Samuel Mulliken, a Philadelphia in-
ventor, patented the first threshing machine in the Un-
ited States. This machine was too complicated to work
efficiently and little advance was made among Ameri-
can inventors until the 1820s. Some American grain
farmers imported British threshing machines after the
War of 1812, but these machines were expensive,
mechanically unreliable and in need of more horse-
power than the average farmer could afford.

Between 1820 and 1830, however, a number of small,
simple, inexpensive and locally-made hand- and
horse-powered threshing machines appeared on the
market. Jacob Pope, a Boston inventor, built the most
popular thresher at that time. This machine had an
endless belt which fed into a spiked cylinder and con-
cave. As the grain was fed into the thresher, the cylin-
der with iron teeth rotated, and, together with the teeth
fastened to the inside of the chamber or concave, beat
the grain from the heads. These machines did not sepa-
rate the straw or winnow the chaff from the grain, they
simply threshed. Consequently, the grain and straw
were deposited on the ground for separating and win-
nowing. Pope’s machine threshed more efficiently than
most other implements at that time, but farmers com-
plained that it was harder to turn the crank than to
wield a flail. To eliminate that problem, horse-powered
gearings were soon added to Pope’s and other man-
ufactured threshing machines.




Be the Amemican Revolution, farmers were using the fanning
wiild im plur e of the wingowlng basket to.clean grain, The fanning
milf had becomee a stundard farm implement by the late 1830's,
i Smithsonicn Inytitution. )

By the early 1830s, approximately 700 threshing
mxxchines were on the market. These early implements
were called ““groundhog™ threshers, because they were
staked to the ground and had the appearance of digging
into the earth while they were in operation. The
groundhog threshers were driven by treadmills, some-
times referred to as railway horse-powers, and by
horse-powered sweeps which were often called cider-
mill horse-powers. The treadmill was the most common
form of power on amall farms, This device, consisting of
an endless belt made from wooden siats, was meunted
on rollers in an inclined position. The wooden belt and
rollers were supported by a heavy frame. A fence-like
pen was atfached above the slats and rollers. One or two
horses were placed in the pen, and, when the brake on
the belt was released, the weight of the horses moved
the slats backward and caused them to walk forward
which, in turn, caused the belt to move continually.
Since the weadmill depended on the weight of the
horses for power, it generated only a relatively small
amount of power.

Farmers with larger amounts of grain used bigger
machines than could be ‘adequately powered by a
treadmill. In order to solve their power. problem they
adopted the horse-powered sweep. The sweep, in con-

trast to the treadmill, depended on the strength of the
. horses for its power. Consequently, the more horses a
. farmer could hamess onto the sweep, the more thresh-
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ing power he could obtain.The stationary sweep con-
sisted of a center-post or spindle with radiating beams
to which from two to eight horses were harnessed. As
the horses walked in a circle, the spindle pivoted and
turned a large master-wheel which was usual_ly_lo_c_algd
above the spindle. As the master-wheel turned; it drove
a pinion and shaft which transmitted power to the
thresher by means of a beit or tumble-rod. ‘During the
1840s, sweeps were mounted on wheels and fitted with
folding booms in order to make them portable. Portable
horse-powered sweeps eliminated the overhead .
master-wheel and placed the gearing at the bottom
thereby forcing the horses to step over the tumble rod at
each round.

In ‘1837, Hiram A. and John A. Pitts of Wmthrop,
Maine, improved the threshing machine when they
patented one designed to thresh, separate the straw,
and winnow the chafT from the grain in a single opera-
tion. A two-horse treadmill powered this small, porta-
ble thresher. As grain, bund!es were fed into the thresh-.
ing cylinder, the grain was beaten from lhe heads, and
an endless, vibrating, nddle-llke conveyor belt, made
from wooden slats, carried the grain and straw away
from the cylinder. Most of the grain fell between the
slats, and was winnowed by the fan which blew the
chaff from the machine. The cleaned grain emptied into
bags through a spout and the straw and chaf¥ pited up at
the rear of the machine and had to be carried away.
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mechite appeared on the market. On this machine, e stalks were
Fed intir the spiked convave from the right, the threshed grain fell out
below, and the straw was carried gway on the conveyor ar the iefi.
From The American Farmer-Advertizer, My, 1856, ( Smithxonfin fn-
stitutimt.)
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Betow: During the mid-1820s. Pope's threshing machine was popilar
ameong New England farmers. This hand-operated machine did net
sepdarate the grain from the chaff or straw. {National Archives.)
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This threshing machine was powered by horses. Notice the
pulley on the lefv which a belt linked to a horse-powered
treadmill, From The American Former-Advertizer, July, 1859,
{Smithsonian institation.)




Although perfection of the threshing machine still
had not been achieved, the Pitts thresher was a major
advance in the threshing process.With the Pitts
thyesher, four men — one to deliver the bundles from
the stack, one to feed the sheaves into the machine, one
1o bag the grain, and one to pitch the straw away from
the thresher — could thresh about 108 bushels per day
using a two-horse team. This was twice as much as they
could thresh with the early groundhog machines. The
Pitts thresher had the added advantage of light weight
and small size. It could be loaded onto a two-horse
wagon and transported to the place where it was
needed. The thresher conld be set up in about thirty
minutes, and it could fit into a barn space as small as
welve-feet square.

During the 1840°s the Pitts thresher became quite
popular among wheat farmers. By the 1850s, mechani-
cal threshers were in common use. Some machines
could thresh from 300 to 500 bushels per day. By that
time, however. the Pitts brothers had separated. About

The early threshing machines, such as thix Westinghouse
Thresher and Cleaner, were called “'groundhog' threshers,
because these implements tended to dig imto the ground.
tSmithsonian Institition,)
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1847, Hiram moved to Alton, Illinois, and then to
Chicago where, in 1851, he began manufacturing the
*“Chicago Pitts’* thresher. John moved from Maine to
Albany, New York, and after several other moves to
Rochester, N-*w York, and Springfield, Ohio, settled in
Buffalo, New York, where he manufactured the **Buf-
falo Pitts”’ thresher until his death in 1859.

After the Pitts brothers patented their threshing
machine, other inventors and manufacturers began
making improvements on the groundhog thresher.
During the 1840s, for example, George Westinghouse
manufactured a thresher at Schenectady, New York,
based on the patent design of Jacob V. A. Wemple, a
blacksmith and wagon-maker in Mineyville. This
widely used implement had a threshing cylinder similar
to that used on the Pitts machine; but it had a slatted
canvas conveyor which vibrated as it revolved over
square rollers. The vibrating motion shook the grain
and chaff out of the straw. The conveyor carried the
straw to the end of the machine, a fan blew the chaff
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The above ent pepresents a Horse Tower that is well known in Ois countey.

Abave: On small forms. the
treadmill most cominonly pow-
ered the threshing machine.
Piwer transferred from the
treadmilt to the threshing
muachine by the belt in the conter
of the iflustration. {Smithsonian
Instigution. }

Lefe: Before the age of portable
steant eagines, horse-powered
sweeps were needed to drive
large threshing machines. The
power transferred from the
Sweep o the machine by ¢ titm-
ble rodd, Tt rod is henvath the
cover b e left. (Smithsonian
Institutlon,)
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away and clean grain emptied out ready for bagging.
During the late 1840s, John Cox and Cyrus Roberts of
Belleville, Iltinois, made additional changes or im-
provemsasnts in the groundhog thresher. Cox and
Roberts replaced the endless wooden belt behind the
cylinder with an agitating pan which had holes bored in
the bottom. The grain and chaff fell through the holes as
the pan vibrated and moved the straw away from the
threshing cylinder. The grain and chaff dropped onto a
ridddle where a fan blew the chaff away. The cleaned
grain then passed through a spout into bags. This
agitating principle was patented in 1852 with additional

improvements patented in 1856. The St. Louis man-
ufactusing firm of Kingsland and Ferguson first pro-
duced this machine in 1856, but the Battle Creck,
Michigan, company of Nichols and Shepard began
manufacturing the Cox and Roberts thresher in 1858.
This company was primarily responsible for
popularizing the **vibrator’’ thresher among grain far-
mers. The next vear (1859) the vibrator thresher was
redesigned to incorporate a double shaker or two vib-
rating troughs. The two-shaker design provided a
counter balance and eliminated the tendency of
threshing machines with only one trough to move along




Buring the (840, implement munaficctarers began bailding portable
horsesponwered sweeps, Porfable sweeps gave the former greater
flexibility ar threshing time. These sweeps were Churacteristic of
those buily during the Jate sincteenth century,

the ground while in operation.

During the kaite nineteenth century. farmers who did
their own threshing usually owned small portable
machines. The larger more efiicient machines were
generally owned by an entrepreneur who sent a
thresher with an itinerent crew from farm to farm.
Thesc threshing-time entrepreneurs contracted their
work for each season. Although contract threshing im-
posed an immediate labor expense on the farmer, it did
free him from the capital investment necessary to
purchase a lurge machine. By the Civil War, grain far-
mers commonly hired itinerent crews with threshing
machines to do the work quickly. Large threshing
machines saved time, and enabled many farmers to get
their crop to market before prices fell.

STACKERS AND FEEDERS

By the end of the Civil War only two major prablems
remained before the threshing machine could be truly
claimed to have reached perfection. One involved the
straw remeval from the machine. Since the threshing
machine simply dumped the straw on the ground, it had
to be removed with pitchforks and piled in a stack.
Pitching hay onto the stack involved an added labor
expense for the farmer, and the men who worked be-
hind the thresher had the dirtiest job of all. By 1870,
however, most threshing machines had elevator at-
tachments which carried the straw away from the
machine and lifte! it onto the stack. The stackers were
generally endless conveyor belts made from chains or

wooden stats. The conveyors were driven by the same
power which operated the machine — either horse or
steam. These stackers saved the expense of hiring at
least two men.

During the 18805, moveable or swinging straw stac-
kers began replacing stationary elevators on the
threshers. The swinging stacker moved from side to
side and deposited the straw evenly on the stack. This
stacker was not permanently attached to the thresher.
Instead, it was mounted on wheels and moved indepen-
dently of the thresher. The swinging stacker was linked
to the thresher with a belt which was driven by the
machine's power source. Although the swinging
stacker worked better than the fixed stacker, it was
clumsy and difficult to transport. In 1884, James
Buchanan, an Indianapoiis, Indiana, inventor, solved
this probiem with a blower, Straw blowers ultimately
replaced the stationury and swinging stackers.

Buchanan's “*wind stacker" consisted of a fan and a
steel tube, As the fan turned, it created a vacuum which
drew the chaff and straw out of the threshing chamber
and into the tube which conveyed it to the stack. The
stacker oscillated and adjusted in height and thereby
enabled the threshermen to build high, wide stacks.
easier and more quickly than ever before. In contrast,
to the swinging stacker, the wind stacker was perma-
nent!y attached to the thresher. The major disadvantage
of the wind stacker was that it added from $250 to
$300 to the cost of the threshing machine. Because of
that extra expense, many farmers continued using
threshing machines with stationary or swinging straw
stackers until weli after the turn of the twentieth cen-
tury. Nevertheless, the wind stacker was far more effi-
cient than any other stacker. It blew the chaff nearly
fifty feet into the air and replaced as many as six men
from this aspect ol the threshing process, With the wind
stacker, only one or two men were necded to build the
straw stacks,

At the same time inventors were working out the
problems of the hay stacker, they also turned their
attention to developing automatic feeding and band
cutting devices. The early threshing machines requi: d
two men to stand in front of the machine to cut the twine
or wire fram around the bundles before the stalks could
be fed into the machine. During the {880s another end-
less belt was added to the thresher to help feed the grain
into the threshing cylinder. And, by the turn of the
twentieth century, reciprocating knives had been
placed at the front of the threshirg cylinder to chop the
twine bands into pieces so they would not clog the
threshing machine.

DPuring the 1830s and 1840s, many farmers complained
that threshing machines were not only too expensive for
the average farmer, but that they also ruined the grain
for seed and the straw for feed. Some farmers also
argued that threshing with a flail was cheaper than
investing in a threshing machine, because the work
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ILLUSTRATING OUR METHOD OF SEPARATION

FREx cubewiy veew af @it edrly twenikieth century threshing mdachine shows how the implement worked, The crop was fod into the
Machine at the left. The spiked concave threshed Hie grain from the heads, and the grain fell bols onto ¢ winnowing or separating
siek. The straw wuy currivd out of the machine on the top racks. The fan at the bottom blew the chaff away, and the cleaned grain
pirsred our of the thresher at the bottom,

b 18%4, the Buflule Pitts Agricuitural Works placed this threshing machine on the market. The stacker elevated ot the rear fo carry the straw away. This
maching was desipned for steam power.

THE WIND STAUKER

in 1903, the Huber Campary of Marion, Ohin, manufactured this theeshing muchine with a folding wind stacker,




Fhis. threshing scene shows
vl Spae ke s Bt operation.
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Nesn after the Civil War, implement marufaciurers began adding
sectw vlesokers to their theeshing machines. The Russell & Company
of Myssiffum, i, efpered tis thresher and stavker for sale i 1869,

In 1886, the Aultman-Taylor Company placed this threshing machine
an the market. It wax suited for either horse or steam power.

¢ould be completed during the winter when there was
an abundance of cheap farm labor avaitable. By the
1850s. however, these arguments had largely disap-
peared. Threshing machines had, by that time, proven
themselves more efficient than the fail, because the
machine did the work faster and threshed more
thoroughly than when the work was completed by
hand. As a result, the threshing machine enabled grain
farmers to send their crops to market more quickly and
in larger quantities than ever before. The threshing
machine’s popularity was also enhanced with the com-
pletion of the railway system in the Midwest during the
I1850s. Railroads gave farmers greater access to imple-
ment manufacturers than previously. Furthermore, the
large wheat acreages west of the Ohio River, made
possible by the adoption of the reaper, necessitated the
adoption of mare efficient threshing methods. Con-
sequently. by the mid-nineteenth century, impiement
companies were producing thousands of threshing
machines annually with the Pitts, Emery, Wesling-
house and Case machines dominating the field.
During the early 1870s, steam engines increasingly
powered threshing machines. In less than a decade,
steam had almost entirely replaced horses for power.
By the turn of the century, steam-powered machines
couid thresh 3,000 bushels of wheat and as much as
6.000 bushels of oats per day. By that time, horse-
powered threshing machines were no longer being
used. Although the gasoline tractor would replace the
steam engine in the 1920s, the threshing machine would
remain a necessary implement for the grain farmer until
tractor-powered combines became readily available
during the 1930s, In the meantime, the giant straw pile,
left by the threshing machine, became a symbol of
prosperity, protected cattle against the winter winds,
and provided aforbidden play-mound for farm children.
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CHAPTER VIII

THE COMBINES

Nat toag after Cyrus Hall McCormick and Obed
Hussey patented thedr reapers. and about the same time
the Pitts. brothers were experinenting with their
thresher-clewnes. Hiram Moore built the first successtul
combine. The combine is simply a combination of a
reaper oF harvester with a threshing machine and win-
nower attiched. The first combine patent. however,
wirs, not granted to Moore. In fact, three patents were
given to other inventors before Moore, together with
his financiat biacker — John Hascall, received a patent
on 28 lunc 1836, On B August EB28 Samuel Lane of
Haftowell, Muiae, became the first person 1o putent o
combined harvesier. but he probably never built that
murchine for fiehd wating o safe. Similarly in 1835, 3 D.
Ashmore and « 3. Peck of Tennessee patented another
combine which evidently did not get much farther than
the drawing bourd. Apparently this combine looked
much like the Gallic reaper. but little more is known
about it since the patent records have been destroyed.
Several weeks before Moore received his patent. E.
Briggs and C. G. Carpenter actually built their combine
and tested it in the vicinity of Rochester. New York, in
1839. Four lurge wheels supported this machine, the
back two of which powered the gearing for the threshing
cylinder and winnower. With two yoke of oxen and a
team of horses for draft power, the Briggs and Car-
penter combine could harvest about twenty acres per
day. Still. this combine did not function well enough to
merit widespread attention, and the combine’s feasibil-
ity did not become apparent until Hiram Moore began
field testing his machine,

In 831, Moore moved from Vermont to Climax

Prairic in Kalamazoo County. Michigun, and began
farming. Sometime soon thereafter. John Hascall, a
neighbor, urged Moore to design o combine. Hascall's
wife hud had a dream in which she saw a piant horse-
drawn machine cutting and threshing grain alt at once.
Huscall knew that Moore had an inventive mind and
totd him about the dream. Although it is uncertain when
Moore began working on the problem of designing »
combine harvester, he completed a patent model in
1834, und field tested his combine near Flowerfield.
Michigan. the next year. At that time, however,
Moore's combine wus incomplete since the threshing
cylinder was pot attached, and the machine cut only
two rods before it broke. Moore returned to his shop to
revise his plans and to make repairs. In October of that
same year { 1835). he was back in the field for another
test. This time he had the threshing cylinder attached
but not the winnower. Moore's combine worked to the
delight of the bystanders. Twelve horses pulled the
machine which cut and threshed three acres of grain at
an estimated cost of $.82 per acre — a considerabie
savings over the going rate of $3. 12 for cradling. raking.
binding, shocking, threshing and cleaning grain.
Moore realized this modest success did not mean he
had perfected the combine harvester. Improvements
and additional tests were needed. In Juily 1838, for
example., Moore's twenty-horse. fiftcen-foot swath
combine cut thirty acres near Climax. Michigan. A year
later, Moore was back in the field at Prairie Rhonde
where his combine cut sixty-three acres at the rate of
twenty acres per day. Although Moore’s combine
waorked, thz short Michigan summers did not provide a




HOLT BROTHERS
Improved Combined Harvester.

iy

For Efficiency, Durability, Light Draft and Fine Work it is far
superior to any other harvester of the present day.

Those contemplating tiving are invited to vigit our manufactory and see for themselves,

chreistaes and testionmials setit, on applization te
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Stockton, Cal.
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Combine advenisement from the Pacific Rural Press, April 27, 1889. (Smishsoniun Institution,)

harvest time of sufficient fength for extensive testing.
Nevertheless, by 1843, Moore believed he had built a
combine that was a practical harvesting machine. At
that time, his combine could harvest twenty-five acres
per day.

Between 1836 and 1854, Moore built five combines
with the mechanical help of the tool-and-die makers in
Rochester, New York, and in Schoolcraft and Battle
Creek, Michigan, and with the financial aid of Hascall
and several other investors. Those combines looked far
different from the self-propetled combines of today as
well as from the mammoth horse-drawn combines
which inventors developed in California late in the

nineteenth century. Essentially, Moore’s combine was
a huge threshing machine, mounted on wheels, with a
reciprocating sickle and a gathering reel. This combine
was seventeen feet long and fifteen feet wide. Two
wheels, seven feet in diameter, with iron spikes to pre-
vent slipping on wet ground, provided the power for the
cutting and threshing mechanisms. The cutter bar con-
sisted of a fixed plate with saw teeth and a saw-tooth
sickle which oscillated on top. The cutter adjusted to
permit shearing the heads close to the top of the stalk,
since the height of the grain varied from field to field or
even within the same acreage. A gathering cylinder
measured four feet in diameter and tweive feet in
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fength. Rows of six-inch wooeden or metal tecth ex-
tepded rom the ¢ylnder. These teeth caught the grain
wited pulfed it inta the reciprocating sickle. An apron
carried the cut gridn to the threshing cylinder. Behind
the cylinder u revolbving wire riddle separated the straw
wuned drepped it onto the ground. The threshed grain and
vhaft fett through o sieve where i winnowing fien blew
wway the chaff. The gruin then pussed through a con.
veyorand spout into bags. A dividing bar on the edge of
the muchine separated the standing grain from thit
which was about to be cut. The sickle and el were
adjustuble to permit cutting grain of various heights, At
least six men were required to operate Moore's com-
bipe. One rder wis aho peedsd for such fourhone
team. Several additionnd workers were needed to haul
the gratn sacks to the barn or granary.

By the late 18405, Moore bud changed the comhbine™s
design so that o huge. barrel-bike threshing cylinder was
set at an angle behind the reel. The sepurated straw
dropped 1o the ground from the cylinder’s open end,
Fhe grain fell theough i screen at the bottom where i fun
winnowed the chaff. The cleaped grain collected in 2 bin
from which it wus clevated to a platform where a
worker. riding on the machine, collected it in bags. This
machine. pulted by sixteen horses walking two ibreast,
cut a ten-foot swath. and sacked the grain at the rate of
twenty-five acres per day. Moore’s combine worked
best in ficlds free of stumps and large rocks and was
reportedly simple enough for operation by "“any man of
ordinary common sense after two day's experience.”

Mcore continued to make adjustments on his com-
bipe . but the midwestern furmer did not adopt it nor was

it manufactured by any agricultoral implement com-
pany. Four majot problems prevented the aveeptance
of Moore’s combine in the midwestern grain belt. First.
the fields were small, and Moore's combine was Luge.
<lumsy. and difficult to maneuver. The lighter, simpler,
more manageable reupers just coming on the market
required only two horses for draft instead of sixteen or
twenty. and they were fir more suitable for the grain
farmers’ needs. Second. the bumid climate and wet
summer weather of the Midwest kept the grain stalks
from drying. Damp stadks and tough grain heads did not
thresh property and often clogged the cylinder, How-
ever. i the grain was cut with a reaper and placed in
shoeky i1 would cure and dry oui enougs ior machine
threshing. Third. rain could delay the harvest for days
or weeks if the ground was too muddy for the combine
to operate properly. While a farmer waited to get his
combine into the field, more severe weather might de-
stroy the entire ¢crop. Fourth, Moore estimated that his
combing would cost $500 each, far more than the Mid-
western grain Farmer could afford.

Midwestern farmers weighed the disadvantages of
Moore's combine against the advantage of quick com-
pletion of the harvest by cutting. threshing and win-
nowing all in one operation. Virtually all of them de-
cided the risks of breakdowns and bad weather and the
expense of a machine which required far more dra.ft
horses than most farmers owned were not economically
feasible. Eventually, midwestern farmers would adopt
the combine. but they would not begin to do so for
anuther half century. At the turn of the twenticth cen-
tury. small combines which were technologically suit-



able for midwestern fields and crops would reach the
market. In the meantime. the reaper and the thresher
satisfied their harvesting needs.

In 1853, John M. Horner. a bonanza wheat farmer
near Mission San Jose. California, invited A.Y . Moore
and George W. Leland. who had purchased one of
Hiram Moore's combines. to send it to the West Coast
and test it in the California wheat fields. Moore and
Leland accepted the invitation and sent the combine to
California via New York and Cape Horn. Oliver Kid-
well Moore. A. Y. Moore’s son. met the combine at San
Francisco and used it to cut 600 acres of wheat in
Alemeda County during the 1854 harvest. Moore’s
combine attracted a great deat of attention. An editorial
in the Cafifornia Farmer reflected with pride that:
~*This is one of the most wonderful inventions of the age
and the sight of it is well worthy of a visit to this great
valley.” Moore’s combine was not used during the 1855
harvest. and it burned in the field the following year
when u bearing overheated after a negligent operator
failed to lubricate the machine.

tn spite of that disaster, Moore s combine had proven
well suited for agriculture on the West Coast, particu-
tazly in the San Joaquin Valley where the dry harvest
season and large wheat fiekds made combining practi-
cul. There, the combine’s success created a flurry of
further inventions 0 improve the machine. Actually.

By the F830s, combines hud
buen firted with adjustible
wheels  and  levelers,
thereby. erabling e
maehines 1o haevest rolling
e hifly funds. This hillside
vembine was wf work in the
strke of Washingion in
FORE, ¢ Smiithsonivan Institu-
tiun. }

James E. Patterson, a California inventor, constructed
a combine in 1852, the year betore Moore's machine
was shipped west. This combine required twenty-two
mules for draft power. When the combine was first
tested, however, the clatter of the machine caused the
mules to bolt. Before the runaway team could be halted,
the combine had been torn apart, and it was never
reassembled.

Between 1853 and 1866, John M. Horner, a financial
backer of Patterson’'s, also built three combines.
Horner tried to eliminate the potential problem of a
runaway team destroying the combine by harnessing
the horses or mules behi:d it in a manner similar to that
used on the header. With the Horner **Traveling Har-
vester Monitor No. 2,”’ three men and twelve horses
could cut, thresh, clean, and sack fifteen acres of wheat
per day at half the cost of binding and threshinz. The
California Farmer was so impressed with tins com-
bine's -performance, during an 1868 field te:t, that it
urged farmers to see it for themselves evenif they had to
travel several hundred miles to do so. Some farmers
betieved combines would have revolutionary effects on
farm labor costs. Many farm workers evidently be-
lieved this as well because an arsonist, presumably a
harvest worker, burned one of Horner’s combines in
the field the following year.

In 1876, David Young and Joha C. Holt of Stockton,
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Sume Borse-powered combines were gsed well inte the iwentieth cennury. dn 1925, twenty-six head of horses and mudes putled this combine across o vast

wheat fivid i Emasitla Coanny, Ovegon. t National Archives.)

Catifornia. built o simikar combine which they catled the
Centennial Hurvester. Twenty-four horses or mules,
hitched twebve abreast, pushed the machine theough the
whezt fields. Two wheels generated the power to turn
the combine’s pearing. The left wheel drove the
thresher and separator. white the right wheel powered
the sickie bar and reel. Gears powered, however, by
ground wheels wore out quickly or broke frequently.
This problem. though. was soived by the Holt Man-
ufacturing Company between 1885 and 1889, when ug-
ricuftural engineers began using link chains and V.belts
insteud of geurs to transfer power from the wheels to the
various turning parts. I a chain or belt broke. it could be
repaired refatively eaxily.

Other inveators tried their ability at designing and
building a workable combine and mure than twenty
iypes of combines were made in California between
(858 and I888. Most of those inventors got no farther
thin the patent office. Although one optimist. writing in
878, believed that four eventuatly would be milled on
the combine, few machines were in use by (880, In-
deed. it was not until 1883 with the organization of the
Shippee Hurvester Works thut the business of making
combines began to pass from the workshops of indi-
viduals into the machine shops of the major agricultural
implement companies. L. U, Shippee, who directed the
company, purchased combine patents from many in-
ventors and proceeded to build a machine that would
meet the needs of the average California farmer at a
reasonable cost. In 1884, the Haines and Houser Com-
panay merged with the Shippee firm to form the Stockton
Combined Harvesterand Agricultural Works. This new
company manufactured not just one combine but a
number of machines based upon the patents which
Shippee had purchased earlier. One of the most popular
combines produced at the Stockton factory was the
Houser. By 1886, 280 Housers had been produced
which harvested more thac 300.000 scres of wheat that

year. These machines cut and threshed from 25 to 35
acres per day and cost from $ 1800 to $2000 a piece. The
combines produced at the Stockton Combined Har-
vester and Agricultural Works, such as the Shippee.
Powell, Minges. Gratten. and Benton. had standardized
pants. The development of standardized combine parts
meant that if & part broke in the field, it could be re-
placed relatively quickly, since it did not have to be
specially miude to meet the specificarions of a particu-
lar machine which was iself a4 unigue implement.
Standurdized or interchangeuable parts meant that less
time was lost during breakdowns. Besides the
machines produced at the Stockton Combined Har-
vester and Agricultural Works, the Young, Reynolds
and Patterson, Matteson and Williamson, Marsters,
Meyers. Holt, Herald, Price, and Judson were popular
along the West Coast, during the last quarter of the
nineteenth century. The Judson combine was the un-
ique machine of this group. It was powered by both a
steam engine and horses, Ten horses pulled the com-
bine while a [2-horsepower oil-burning stcam engine
drove the reel, ctitter, thresher, separator and bagger,
This combiite was probably the first farm implement to
use oil for fuel. '
As early as 1871, B. F. Cook, another California
inventor, attached a steam engine to a Haines header
and a Pitts thresher. While the steam engine powered
the machine, a team of horses pulled the combine
through the field. Although this machine did not work
particutarly well, it introduced the age of steam to com-
bine harvesting The first self-propeiled steam combine,
however, did not appear until 1886. That innovation,
conceived by George S. Berry, consisted of a 26-
horsepower Mitchell-Fisher steam engine {operating in
a reversed position) providing forward drive, and a
6-horsepower Westinghouse steam engine driving the
cutting, threshing, and winnowing mechanisms. The
engine mounted on the combine received its steam




€ onmhinfme with o twente-five Borse hiteh near Walln We

thraugh o flexihie tube attached to the traction engine’s
boiter. Steaw from the thresher fed back in a chute to the
boiter firebox., thus making this “struw burner” steam
engine the fiese of its kind, At first. the sickle on this
combine cut « twenty-two foot swath, but by 1888,
Berry hud extended it to forty feet. This combine cut
fitty ucees per day. The next year (1889, Daniel Best's
Seeam Harvester also appeared on the market. Steam
from the tructor’s boiter powered an auxiliary engine of
the combine, and in (391, Benjamin Hoft aulso marketed
& simitar steam-powered combine. For the next twenty
vears. combines were manufactured with auxiliary
steam engines which took steam through a flexibie tube
from the traction engine which pulled the machine. The
wuxitkary enging. using the steam from the lead tractor,
powered the cutting. threshing, separating. winnowing
and bagging mechanisms. fn 1904, the Holt Company
hegan substtuting gasoline engines for steum engines
amd, by 142, the internal combustion engine had re-
phiced buth the auxiliary and the traction engine for
most combine work.

Sweam-powered combines required a crew of six to
sever men. Fhe driver, fireman. and water hauler at-
tended the steam traction engine. The header controlied
the sickle’s height. and the tender made sure the cut
grain fed into the threshing cylinder evenly to preveat
clogging. A sacker filled the bags. sewed them tight. and
dropped them onte the ground. Finajly. a man and
teum might foltow the combine and load the sucks onto
the wagon for transport to & vattway keading dock or to
storage facilitics clsewhere. Some ot these giant
machines. weighing fifteen tons with forty foot sickle
bars. cut 100 acres and threshed 2. 500 bushets of wheat
a day. Even with harvesting capacities such as these,
steam-powered combines were less efficient than
horse-drawn models, because the extra men required to
man the steam engine increased harvesting ciosts far
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beyond the expense of the three men needed to operate
the horse-drawn combines.

In addition. steam-powered combines were danger-
ous. becanse a spark from the fire-box or smokestack
could set the entire wheat field ablaze. Horse-drawn
combines could perform nearly the same amount of
work as those pulted by steam engines. A forty-horse
hitch with « thirty-foot cutter bar could harvest from
seventy-five to one hundred acres per day with no
danger from spurks. Two ground wheels powered the
horse-drawn combines. One wheel usually drove the
sickle bar and the other powered the threshing and
cleaning mechanisms.

No matter, though. whether these large combines
were horse- or steam-powered, they were suitable only
for flat lands. Wheat ficlds planted on hilly ground still
hawd to be cut with reapers. headers or biaders, because
the gigantic combines toppled over when used for hill-
side harvesting or else the long cutter bars dug into
uneven ground. By the 1880s. however, inventors had
added adjustable wheels and levelers which raised and
lowered the combine’s sides as conditions dictated in
order to keep the machine balanced. Most of these
hillside combines were designed for horse-power be-
cause only track-type tractors could safely operate on
sieeply sloping ground without danger of tipping over.

During the 1890s, combines, whether steam- or
horse-powered almost completely replaced the header
on the bonanza wheat farms in California. By the turn of
the twenticth century, the combine harvester cut ap-
proximately two-thirds of California’s wheat crop at a
cost of approximately $1.75 per acre. Only a decade
earlier, harvesting costs. when using a header and
threshing machine averaged $3.00 per acre. By the be-
ginning of World War1, more than forty combine makes
were produced from assembly lines in California,
Idahe, Oregon, and Washingtan.
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Certainly. the combine increased productivity and
reduced labor costs, because it wasted less grain than
reapers and threshers and fewer hired hands were
needed at harvest time. Indeed, for the farmers who
could afford the machine. the combine made them al-
most independent from hired help. Not only was the
crop removed at once and the field thereby cleaved far
immediate plowing. but the cut straw was also scattered
across the ground to help build soil humus. Further-
more. the combine freed farm women from the
drudgery of cooking meals for large threshing crews.

By the tum of the twentieth century. the combine was
stifl primarily used only along the West Coast. Most of

the combines used east of the Rocky Mountains prior to
World War 1 operated in the Great 17ains states where
the dry climate made the wheat suitable for combining.
Wartime labor shortages, though encouraged farmers
to buy combines. During the 1920s, technical advance-
ment, which improved maneuverability and reduced
the combine’s size. and the adoption of the gasoline
tractor, which gave the combine consistent drive with
its power take-off, helped make the combine popular in
the Midwesi by the late 1930s. Until that time, however,
combine harvesting remained a mechanical phenome-
non of the West Coast.




CHAPTER I1X

MAKING HAY AND FODDER

Until the introduction of the horse-drawn mowing machine in the
E830s, farmers used the scythe to cut hay. (Smithsonian Institation,)

Prior to the age of the internal combustion engine, hay
was the most widely grown crop on farms devoted to
general agriculture. Farm, city, and military horses and
mules required large amounts of feed and the annual
hay crop was a primary cash source for farmers who
owned grasslands and meadows. The economic value
of the hay crop caused anticipation, worry, and disap-
peintment. depending on the outcome of the weather at
haying time. In addition, the job of making hay became
even more worrisome, because the haying season came
during the harvest time for the small grain and corn
crops. If the grass was cut but not raked and stacked
because of labor shortages, or because attention was
given to other pressing demands, it might be ruined by
bad weather. A drenching rain would cause hay to mold
if it were not properly cared for, or some of the nutri-
tional value might be lost — all of which meant a sub-
stantial monetary loss for the farmer. Furthermore,
since two and sometimes three crops of hay could be
cut each scason, the problems of hay-making were
compounded.

HAYRAKES

Before the nineteenth century began, a man could cut
one ar two acres of hay per day with a scythe, but once
the hay was cul it still had to be raked, loaded onto a
wagon and hauled to the barn. Making hay in this man-
ner required little equipment; a scythe, wooden rake,
pitchfork, and a wagon were all the tools needed. Al-
though the investment in hay-making implements was
minimal, the job of haying was hard, slow work.

Although the scythe was universally used on farms
until the introduction of horse-drawn mowing machines
in the mid-t830s, technical change came early to the
hay-making process. Sometime before the turn of the
nineteenth century, the exact time of which is uncer-
tain, Virginia farmers began using hors¢-drawn rakes
which they either imported or copied from the British.
These horse-rakes had large wooden combs about ten
feet wide with teeth two feet long. The teeth were
spaced approximately eight inches apart and plow
handles were attached to the frame. As the horse drew
the rake across the field, the farmer manipulated the
rake over rocks and around stumps with the handles.
The grass gathered on top of the teeth which ran flat on
the ground. When the rake was full, the horse was
reined to a halt, the rake lifted and the hay shaken loose
in a heap or windrow. Once the hay was in windrows, it
could be pitched onto a wagon and hauled to the barn.
Sometimes the horse-rake was drawn along the win-
drow, and the hay collected and deposited at the place
in the field where the stack was to be built. These hay
rakes could replace frem three to six hired-hands in the
field.
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Priow to the sineteenth centary. furmers used horse-rakesx, such as
tiis ane, to put Ray in wisdrows. The rope on cach side of the rike
aftacked to the Barmess.

American furmers hegan using the revolving horse-rake during the
early nineteenth century, When the front teeth filled with hay. the
Surmer lifted the handle und the buck teeth rolled over to gather a rew
ywuth,

By 1820, farmers in the middle Atlantic states and
New England had adopted the horse-rake, but it was
seldom used in the South where farmers preferred to
graze their cattle year round and to use cottonseed cake
for supplementary feed. The wooden horse-drawn hay
rake became extremely popular, however, in New
York, Pennsylvania, and New Jersey where the terrain
was welt suited for this implement. The rocky New
England soil was less satisfactory, because the horse-
rake was difficult to maneuver over it and the wooden
teeth broke frequently; consequently, it had only
limited appeal in that region.

Sometime before 1820, the revolving horse-rake ap-
peared. Although the exact origin of this rake is unclear,
Ephraim Perkns and Charles Gouge of Oneida County,
New York, made such an implement in July 1811; and,
by 1823, Samuel Pennock at Kennett Square, Pennsyl-
vania, was manufacturing rakes of this type for com-
mercial sale. The revolving hay rake looked like the

The Wire Spring-Tooth Herse Rake.
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Advertisement for a spring-tooth rake. (Smithsonian Institution.)

simple horse-rake, except that it had a second row of
teeth mounted on the beam directly behind the teeth set
to gather the grass. When the first set of teeth filled with
hay, the farmer lifted the handles which caused the
beam to revolve, The teeth loaded with hay kicked
under and back and the entire rake revolved over the
hay which was left in a pile. At that same time, the
second set of teeth immediately revolved up and over
and began to gather more hay. The revelving hay rake
eliminated the need to stop the horse and lift the rake
over the windrow to empty the cut grass or clover from
it.

Farmers stowly adopted the revolving horse-rake. By
1840, however, they were using it in every state north of
Virginia, and, by 1850, it had become a standard imple-
ment wherever hay was made. With it a man could rake
aten-foot swath into windrows as fast as he could walk,
and cover about three acres an hour. Simply put, the
revolving horse-rake replaced about six men with hand
rakes.

About 1850, implement manufacturers began adding
scats to their rakes. Although the first sulky rake ap-
peared at least as early as 1837, it was not untii 1849,
when Calvin Delano of Maine patented his sulky rake,
that this impiement became popular. Delano's sulky
rake had wooden teeth which the operator raised or
lowered with a lever. By the mid-i860s, **Warner’s
Sufky Revolver’” was one of the most popular rakes.
This reke was manufactured by the Blymer, Day &
Company of Mansfield, Ohio. A lever, extending from
the rake to the driver’s seat, enabled the operator to trip
the foad when the rake was full. The teeth were tipped
with iron to prolong wear. When the job was completed,
the rake could be detached and fixed in front of the
driver to facilitate travel down country roads.

During the 1860s, sulky rakes with spring-teeth also
became popular. The Hollingsworth, made by the
Wanzer & Cromweli Company in Chicago, was one of
the most popular sulky rakes of this type. Rakes with
steel teeth could be used on rocky ground with less
damage than rakes with wooden teeth. After 1870. the




Bay State Horse Rake.
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The wovden-tooth sulky ruke became popular during the 18305, 8y
thy mext decade, however, prist sulky rakes were fitted with spring-
tewth.

During the late nineteenth and early twentieth centaries, farmers with
large huy fields used two-wheeled sweep-rakes to gather hay. The
sweep-rake collected about a half ton of hay before it was full.

The Dayioa Side Delivery Rake

During the lute nineteenth ventury, furmers increasingly adopre 4 the
Side-delivery rake, becuuse it did the work faster and more effic i stly
than any other rake.

spring-tooth sulky rake remained virtually unchanged.
With ten- or fifteen-foot sulky rakes, a farmer could
rake twenty to thirty acres of hay per day. The sulky
rakes were often known as hand-dump or seif-dump
models. The farmer tripped a lever on the hand-dump
rake which emptied it in the windrow. The self-dump
rake emptied when a foot pedal was tripped. The
operator had to watch the dump rake constantly in
order to release the hay at the proper time. Even so, the
windrows left by the dump rake often zigzagged across
the field. Crooked rows meant the crew loading the hay
with pitchforks had more work to do as they waiked
back and forth between the windrows and the wagon.
Still, the sulky rake eliminated the need for the operator
to walk behind the horse-rake and guide it with the
handles. By so doing, sulky rakes greatly speeded the
haying process, The most popular sulky rakes were
those made in eight- or ten-foot widths.

The side-delivery rake. which appeared after the
Civil War, was an even more useful implement than the
sulky rake. The side-delivery rake came in two styles.
One consisted of a wheeled frame with spring teeth
mounted on a reel. The reel was set at a forty-five
degree angle and as the wheels turned the gearing, the
teeth kicked the hay into a windrow off to the side of the
rake. The second style had wheel rakes set at an angle
which pushed the hay off to the side and into a continu-
ous pile. By the First World War most Farmers prefer-
red the side-delivery to the dump-rake, because it
worked faster and more efficiently. The side-delivery
rake did not work well on rocky ground, but it became
increasingly poputar in the Midwest after 1890. There.
the leve! prairie lands and heavy grasses made the
side-delivery rake a welcome farm implement.

By the laie nineteenth century, the sweep-rake,
sometimes called a buck-rake, bull-rake, go-devil or
slip-around, came into extensive vse in the Middle West
and Great Plains. This rake looked much like a revolv-
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ing horse-rake. It had teeth five feet long and a wooden
box-like frame on top. A horse was attached to each
side. and. ay the rake was pulled down the windrow, the
frame filled with hay. Once full, the rake was pulled to
the stuck or the burn and the horses turned about. This
cuused the hinged sides to oper and reverse position.
‘Fhe rake was then pulled awiy ready to gather another
loud. This rake reportedly collected thirty tons of hay in
a ten-hour day.

At the tumn of the twentieth century, the sweep-ruke
consisted of 4 horizontyl beam. usuilly about twelve
feet long, fitted with long wooden 1eeth. The recth were
stightly elevated und had steel caps to prevent them
from digging into the ground as the rake was pushed
ahead of a team of horses. The teeth were eight feet long
and were spaced one foot apart on the beam. The teeth
stipped under the hay and collected it against a brace at
the rear. The sweep-rake came with or without wheels.
Wheelless and two-wheeled sweep-rakes were pulled
with 4 horse hitched to each side. Sweep rakes with
three or more whecels were pushed ahead of the horses.
The wheelless sweep-rake was made for hauling hay to
the stack in the field, since it was unsuitable for travel
along country roads. Wheeled sweep-rakes were de-
signed so that the teeth could be raised after the hay had
been swept up or loaded. This placed the weight di-
rectly on the wheels and eased the burden on the
horses. The wheeled sweep-rake also kept the hay
cleaner and required less draft power, during transport
to the stack or barn, since it did not drag across the

ground.

Although the sweep-rake was occasionally used to
gather hay directly from the swath, it was most com-
monly used to gather the grass or clover after it had
been raked into a windrow. The sweep-ruke reduced
the cost of hauling hay from the windrow (o the stack or
barn by fifty percent, and vne boy could operate it
alone. A two-man crew using sweep-rakes could haul
twice as much hay to the barn as athree-man crew using
pitchforks and a wagon, or three times as much hay if it
wits sticked in the field. The sweep-rake required
heavy, powerful horses to operate efficiently, because
the rake might collect & haif ton of hay before it was
fitled and ready for dumping.

MOWING MACHINES

Until the early nineteenth century, the American
farmer cut his hay with a scythe in a manner little
changed since antiquity. On 4 December 1812, how-
ever, Peter Gaillard of Lancaster, Pennsylvania,
patented a horse-drawn machine specifically designed
for mowing grass. By doing so, Gaillard began a new
age for haying technology. even though his mower pro-
ved unsuccessful. Ten vears later, on 13 February 1822
Jeremiah Bailey of Chester County, Pennsylvania, be-
came the second American inveator to patent a mowing
machine. Bailey's mower consisted of a roiary blade
five and a half feet wide which looked much like a
meadern circular saw blade. The blade was attached to a




Left: The Ketchum mower became the most popalar single-wheeled
mowing muching during the nineteenth ceniury. (Snrithsonian in-
stitution.}

Belvw: Mowing machine advertisement from The Americar Farmer-
Advertizer, 1855, {Smithsonian Institution.)
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Tie flexible cutter bar was a standard fearure on mowing machines
In (884, the McCormick Harvesting Machine Compony affered this dafter the rmid-1850s. In 1886, this mewer was manafactured by J.F.
maower for sule. Note that the gears at the center af the axie have been Seiberling & Company of Akran, Ofio,
cavered te keep out the dust.
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spindle which was connected 1o gearing on the drive
wheel. A weighled lever enabled the farmer to adjust
the height of the blade. The pearing, blade and lever
were mounted on a two-wheeled frame made from
white ocak. Bailey claimed his mower would cut six
acres per day and replace twelve men with scythes in
heavy grass and six men in light grass. Although
Bailey's mower attracted some attention in Pennsyl-
vania and New Jersey as well as in England, it 100 did
not function efficiently enough to merit production and
widespread use. Indeed. the horse-drawn mowing
machine did not become practical for more than twenty
years afier the first patent had been granted on that
implement.

On } May 1831 William Manning of Plainfield, New
Jersey. patented a mowing machine which proved su¢-
cessful. Manning's mower incorporated for the first
time the principle of the reciprocating sickle. Mapning’s
sickle or cutter rested on the ground, and as the ma-
chine moved forward, the sickle reciprocated as it
moved through the grass. lron teeth, six or eight inches
long, protruded from under the sickle and gathered and
held the grass for the oncoming blade. Manning's

mower. like Gaillard's and Bailey’s before him, faited to

work sufficientiy to ment adoption by a lurge number of
farmers. Nevertheless, Manning’s reciprocating sickle
indicated great possibilities to other inventors, who
believed that. with certain adjustments, it could be
made to work efficiently.

Obed Hussey was the first inventor to improve upon
Manning’'s concept. Hussey's combination reaper-
mower, patented in 1833, had a superior sickle for cut-
ting grass; and afier some adjustment in 1847, it became
the standard cutter for both reapers and mowers. Com-
bination reaper-mowers, however, did not work en-
tirely savsfactorily. The reaper platform either inter-
fered with mowing, or. if it was removed, the platform’s
absence weakened the machine. Because of these
praeblems. inventors began desizaing implements spec-
ifically inlended for mowing hay.

On [0 July 1847 William F. Ketchum of Buffafo, New
York. patented a durable mower designed specifically
for cutting hay. Ketchum’s mower was simply built
with a single drive wheel and a cutter bar which con-
sisted of an endless chain of knives, A small runner
supported the outer edge of the sickie. The endless
cutting apparatus did not prove successfui, but after
Ketchum adopted Hussey's sickle, his machine became
the first mower manufactured in large quantity. In time,
ih= Xetchum mower earned the reputation of being the
best single-wheeled mowing machine ever produced.

Beyond the ‘addition of a-'second ‘wheel, the two-
wheeled mowing machine had a flexible cutter bar in-
stead of the fixed sickle found on the single-wheeled
mowers. The origin of the flexible cutterbar can be
traced to Hussey's reaper-mower which had a hinged
sickle attached to the main axle. On 5 December 1854

Flexible cutter bars enabied the operator to work around obstrucrions
withoat loss of rime. In 1882, this mower was built by the D.M.
Osborne & Company of Auburn, New York.

Cyrenus Wheeler patented a two-wheeled mower with
a flexible sickle design which proved a lasting success.
Wheeler placed the cutter bar at the rear of the machine.
This location permitted the driver to raise or lower the
blade with a lever while the mower was in motion. The
D. M. Osborne & Company of Auburn, New York,
manufactured Wheeler's mower and marketed it under
the trade name of “*Cayuga Chief.” The next major
contribution in the development of the flexible cutter
bar came on 4 September {855 when Jonathan Haines
patented a mowing machine with two drive wheels.
The mowing machine’s design was further improved
on 17 July 1854 when Cornelius Aultman and Lewis
Miller of Akron, Ohio, patented a two-wheeled mower.
In May 1853 Miller patented another design with a
floating cutter bar. that is. a sickle which followed the
contours of the ground and thereby cut more efficiently.
Since that time, the design of the mowing machine has
changed little. Aultman and Milier marketed their
mower under the name **Buckeye.”” The Buckeye
mower differed from previous machines in several re-
spects. First, a series of gears, attached to the main
axle, drove the sickle. This feature gave better balance
to the machine since gearing fixed to only one drive
wheel caused the machine to veer off to one side.
Clutches on each drive wheel enabled the operator to
engage or disengage the wheels at the proper moment
and thereby turn sharper comers than ever before. The
cutter bar was mounted in front of the driver. This was
an important safety feature, since the sickle was fixed
behind or off to the side of the driver on the other
machines. If the mower hit a hole or obstruction, the
driver could be easily thrown into the path of the sickle.
By placing the blade in front of the driver, the operator
was out of the path of the oscillating sickle if he feil from
the machine. The cutter bar could be raised or lowered
with a lever. The Buckeye mower had an additional
convenience because the sickle raised and folded in




front of the driver. This feature facilitated traveling
down country roads and passing through narrow gates.
The Buckeye mower was arimmediate success: and, as
long as hay wuas mowed by horse-power. it remained
one of the most popular implements for cutting grass
and clover.

The mowing machine improvements which followed
the Buckeye mower were primarily designed to lighten,
strenpthen. and reduce the cost of the machine. By
1860, the mower was u practicat farm implement, and
the Cayuga Chief, the Ball. and the Buckeye were the

most popular mowing machines at that time. These
mowers cut a narrow swath, and, as late as 1918, the
most commonly used mowing machines had only
five-foot cutter bars. These mowing machines cut an
average of ten acres per day. and thereby replaced ten
men with scythes. The two horses required to pull the
mower were also cheaper to feed than a mowing crew.
One farmer believed the mowing machine made the job
of cutting hay so easy that it could be done by a **smart
boy. or lazy farmer, or old man"' without difficulty. By
the end of the First World War, though seven- and

Left: A specially beveled grindstone was needed to keep the sickle
sharp on the mowiny machine.

Below, In 1853, Lewis Miller becamne the first invenitor to place the
seat behind the sickle. This was an importamt safety precantion.
Other inveriturs amd manufacturers adopted this safety feature as
stiown Rere on an 1878 model of a Kirhy mewer, (Shtithsonigin fn-
Stieition.)
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cight-foo! mowers were becominz popular: these
machines cut fifteen acres per day.

The mowing machine required only one tool — a
grinder — to maintain maximum operating efficiency.
The commonly used flat grindstone. which was turned
with a crank. would not fit between the teeth of the
sickle blades. Consequently. by the late 1860s, a diffe-
rent type of grindstone was devetoped. The grindstone
had two faces, each set at a sixty degree angle, tofit the
bevel of the teeth. A clamp held the sickle against the
stone. and. as the hand-crank turned. the stone re-
volved and ground a sharp edge on the teeth.

TEDDERS

When the hay was especially heavy. it might not dry
property. if the hay was too damp when it was placed in
the stack or in the barn. it might mold or create enough
heat to start a fire. Sometimes the hay became packed
as the horses and mowers were driven over the previ-
ously cut swath as the farmer made his next round. In
order to foosen the hay and permit the air to cisculate
through it and thereby speed the drying process, some
farmers Miffed it with a tedder.

The tedder’s origin is unknown, but it was invented
about 1800, probably by the British. The tedder was not
adopted by many American farraers until after the Civil
War, when the mowing machine became widely used.
The hay tedder had a number of wire prongs or forks
attached to a revolving crank shaft which extended
betweentwo wheels. As the implement moved forward,
the shaft revolved and the prongs kicked backward and
lifted the hay. The forks were placed at one foot inter-
vals and most tedders had about eight forks, each com-
posed of several tines. At first, the tedder had a wooden
frame, but by the early 1890s, it was being made from
steel, and more than fifty makes were on the market.

F BERY, P Bulliond Huy Tedider was built by the Richardson Munofaciuring Company of Worcester. Massachusetts. By the 1890s. steel had replaced
woid g teddor frames. The Quall Al Steet Tedder. munafoctured by the Chiv Rake Company of Dayion, Ohlo. is a notable exanpie.

Tedders worked best about half a day after the hay was
«ut, If the hay leaves were too dry, though, the tedder
+would break them off and thereby cause a substantial
loss of hay. Since the side-delivery rake lifted and fluf-
fed the hay nearly as well as the tedder, and left it in
windrows as well, most eastern and midwestern far-
mers preferred using it instead of the tedder. By so
doing, they saved the expense of purchasing an addi-
tional implement. In the Great Plains and Far West, the
dry climate cured the hay rapidly and farmers in those
regions seldom used the tedder.

LOADERS

Afler the hay had been cut and tedded. it was ready
for the bam or the stack. The hay sweep eliminated the
task of loading hay onto a wagon with a pitchfork, but
some farmers preferred to use another implement — the
hay loader — for gathering the hay from the swath or
windrow. Although patents were granted for hay load-
ers as eatly as 1848, this implcment did not become
successful until the late 1860’s. The hay loader attached
to the end of a wagon, and as the implement moved
forward, a series of forks and endless chains revolved,
scooped up the hay, and carried it to the top of the
machine where it fell onto the wagon.

The **Douglas’ Hay Loading Machine,”* patented in
1870, was an early model which worked fairly well. This
hay loader consisted of eight endiess leather belts at-
tached to two rollers. A belt transferred power from the
wagon's sprocket wheel to the loader. Steel spikes on
the leather belts caught the hay and carried it to the top
of the loader where it dropped onto the wagon. But
when the wagon was full, the hay loader could not be
easily detached or thrown out of gear. Consequently.
both the hay wagon and loader were hauled to the barn
or to the hay stack. This type of hay loader was a




Hlay loadess, tuch ox these aitache d beking the wagon and lified the hay onto the bed. Furm workers generally disitked the loader because it made them
waork kurder gt Fasier te build the wagon stack than did hand-loading with pitch forks.

cumbersome implement, and it did not pick up all the
hay from the ground. In 1875, a more efficient hay
ivader appeared on the market, when the Keystone
Manufacturing Company of Sterling, Hlinois, began
producing its machine. Like all hay loaders, this imple-
ment attached to the wagon.

The most popular hay loaders had either forks or
cyfinders with tines which lifted the hay and deposited it
on ar endless inclined apron which carried it up to the
wagon. Twe men could load two tons of hay onto a
wagon with a loader. if the stack was carefully built,
The hay loader became popular among farmers in New
York, Pennsylvania. Ohio, Indiar.... and fowa. it did not
work very well on uneven ground, or in the wind, and
because of these disadvantages, the hay loader never
achieved widespread popularity. Most farmers prefer-
red to pick up hay from the windrow with pitch forks
or with sweep-rakes.

HAY FORKS

In the East, farmers generaily placed their hay in the
barn loft. Sometimes as much as ten or twelve tons of
hay might be hauled to the bam during the course of a
day. If this hay was pitched up into the barn with hand
forks. the work was not only hard, but dirty as well,
since dust and dried feaves and stems sifted down upon
the men in the wagon.

By the late 1840s, some farmers were experimeriing
with tie horse-fork for lifting hay from the wagon into
the barn mow. The horse-fork looked much like a large

pitchfork. It had a wooden handle five and a half feet
tong and a wooden head about twenty-eight inches wide
to which long steel tines were attached with screws and
nuts. A rope was tied to the fork and threaded through a
pulley which was attached to the rafter at the peak of the
barn. The rope then passed down through another pul-
{ey fixed to the barn floor, and from there to the horse.
The man working on the wagon drove the fork into the
hay, and as the horse walked forward, the fork load of
hay was raised to the door of the mow. A man on the
wagon held a rope attached to the handle in order to
keep the toad level. Once the fork reached the top, a
waorker in the hay loft swung it inside and emptied the
load. The horse was then backed up, the fork lowered,
and more hay prepared for lifting. The length of the
handle, however, made the horse-fork difficuit to use
under low roofs, but this problem was soon solved by
adding a hinge between the head and the handle. The
hinge was tripped with a cord by whomever was work-
ing on the wagon. As the fork was lowered, the weight
of the head caused the hinge to snap back into place
ready for another bite of hay. Where one man could
unload a ton of hay in thirty minutes by using a pitch-
fork, one person could unload that same amount in
about six minutes by using a horse-fork. Other innova-
tions for lifting hay into the mow followed.

In September 1864, E. L. Walker, 2 New York in-
ventor, patented a “‘harpoon’ hay fork. This fork
worked in a manner similar to a whaler’s harpoon. The
harpoon fork, either single or double, had tines from
twenty-five to thirty-five inches long with folding barbs
housed in the shaft hear the point. The fork was driven
into the load of hay, and as the horse tightened the rope
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HAY FORKS,

S Walker. Azt Flangaa

ROPE HiTCH WITH SWIVEL,

for lifting the fork. the barbs sprung out of the tip and
held the hay. The harpeon fork worked best on long-
stemmed hay such as timothy. It did not work as wellas
the horse-fork for short-stemmed hay such as clover,
alfalfa, and the short grasses,

About the same time that harpoen forks became
popular the ""eagle claw’” forks were developed. These
forks looked like giant bird claws which were hinged

Hurpoon forks were driven into a wagaen load of hay in ordoer to lft it
into the harn mow. Hurpoon forks warked bost on long-stemmed
hay, bat the eagie vlaw fork worked better on short-stemmed groass
or slover.

NEW GRAPFLE FORK.
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tle hay. It is bizht, and
with it the hay is separat-
ed from the Inad with
considerably luss  power,
and mach more easily
than with any other fark.

together much like a clam shell. The steel teeth were
driveninto the hay, and, as the horse tightened the slack
of the rope, the teeth closed and the load was lifted to
the mow. A rope extended from the hinge to the ground,
and as the hay was swung into place, the hinge was
tripped and the load emptied. In contrast to the har-
peon forks, the eagle claw forks worked well on short
hay.




FETErE R L

L3
e

L

rotfvd b the proper focation for release, The release mechuniset on the hay fork was iripped by the man on the wagon who held the rope.

Although hay forks greatly eased the burden of
pitching hay up inte the barn, once the hay has been
refeased. workers in the loft stifl had to build the stack
by hand. By the kite [860s, however, this problem had
been solved with the addition of the steel track and
carrier. The track was fixed to the ceiling of the barn
and & carrier with a pulley attached to it, A rope was
threaded through the puiley and tied to the hay fork.
The other end of the rope, passed through another
pulley fixed to the barn floor; it was then tied to the
horse. When the hay fork was raised to the track, it
tocked onto the carrier and immediately slid toward the
back of the barn. When the hay fork reached the ap-
propriate peoint for release, someone working in the
mow gave a shout to the persen holding the trip rope on
the ground betow. The trip rope was given a jerk, the
fork opened, and the hay was refeased. At that point,
the horse was backed up; the fork pulled back along the
carrier and lowered with another trip device, Steel hay
carriers copkd support more than half ton of hay and
together with the hay fork greatly sped the task of
putting hay into the mow.

If a farmer used a sweep-rake to gather the hay and

transport it to the barn, he frequently preferred to lift it
into the mow with a sling. The sling was essentially a
rope net made in twa sections and joined together witha
trip fastener. The sling was spread on the ground and
the sweep-rakes's hay load dropped on it. A horse
drawn rope lifted the sling into the barn. The entire load
could be raised at once. Fhe sling, however, could be
easily pushed out of place when the sweep drove over
it, and some farmers preferred to place it on a wagon’s
empty bed so the load coud be built on top of it. Then.
the wagon was simply drawn to the barn and the sling
attached to the hoist and lifted into the mow.

HAY STACKERS

In the midwestern prairie, the Great Plains and the
Far West, farmers preferred to stack their hay outside
because their annual crops were far too large to fit in
most barns. By the early i860s, some farmers were
using tripods made from long poles to build their hay
stacks. Two tripods were set up where the farmer plan-
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Some farmers used a sling to lift their hayinto the barn mow. In order
tedg so, they placed a rope sling on the wagon bed and buyilt the stack
ontop of it. When the wagon reached the barn, the sling was attached
to a rope und hoisted inro the mow.

ned to locate the stack. A pulley slid on a rope between
each tripod and the hay fork’s load was released in the
same manner as when it was used in a barri. Two other
types of stackers — the overshot and the swinging —
soon developed.

The overshot and swinging stackers looked much like
sweep-rakes attached to a frame. Hay was piled on the
giant fork which was lifted with the aid of a horse, rope,
and pulley. As the horse pulled on the rope, the fork
lifted up over the frame and tossed the hay onto the
stack. The swinging stacker could be locked in place.
after the fork was raised, and pivoted ‘over the stack
until it reached the proper position for releasing the hay.
Some hay stackers such as Palmer’s Hay Stackeruseda
steel horse-fork instead of a large wooden fork to hold
the hay. This stacker consisted of a large boora attached
to a frame. The fork was sunk into the hay on a wagon
and raised until it struck the puiley which automaticaily
swung the fork over the stack for release. Once the hay
was dropped, the horse backed up. and, as the fork
lowered, its weight caused the derrick to revolve back
into position ready for another load. The swinging
stacker was particularly useful for loading hay from the
stack back onto a wagon for delivery to livestock feed
bunks.

HAY BALERS

During the first half of the nineteenth century, many
inventors tried to eliminate the use of pitch forks for
stacking hay as well as the nuisance of shipping loose
hay by patenting a host of designs for hay presses or
balers. The earliest hay presses were designed to work
by hand. Hay was stuffed into a box-like cylinder and a
hand-crank and wooden plunger squeezed it into a firm
bale. These hand presses did not work very well be-
cause human strength was insufficient to press the hay
adequately, and horse power was soon applied to these
implements. By puiling or pushing a lever back and
forth or by turning a sweep, a horse could provide the
superior strength necessary to compress large amounts
of hay into firm, tight bales. In 1853, H. L. Emery of




bt the Gireca? Pluins and Fur West, furmers sometimes used teipods with paifeys und huy forks to bustd the hay stack. Tripods, i wever,
peberk Bitete ter Sot wp and most farmers preferred the avershot or the swinging stacker,

Abswe: The avershor stavker, like this Deering model, lifted the oy
und east it onto the stuck.

Righe: The swinging stacker, like this MeCurmick implemiont, raised
tAe Ry amt swing it aver the stack for release.

Albany, New York, began manufacturing a horse-
powered hay press. With Emery’s press, two menand a
horse could make five, 250-pound bales per hour. Each
bale measured 24x24x48 inches. When the bale was
completed wires were fed through slots at each end and
the bale tied together. Once the bale was removed, the
machine had to be reset to star the baling precess afl
over again.

In 1872, L. & P. K. Dederick also of Albany, New
York, began manufaciuring a continuous process baler
called the “‘Perpetual Press.” This press could form
more than one bale at once and the machine did not
need to be reset after each bale was completed, As two
men fed hay continually into the receiving box of the
giant vertical press, horse-powered fevers packed the

hay tight. When the appropriatc bale size had been
reached, a block of wood was inserted into the cylinder
to mark the end of one bale and to start the beginning of
another. The finished baic was then tied with wires and
emptied from the machine.

By the mid- 1880s, steam-powered balers were on the
market. These required a crew of eight men — one
engineer and a water hauler to operate the steam en-
gine, two men to pitch the loose hay from the wagon,
another to fork it into the baler, two men to tie wires
lengthwise on each bale and one man to carry the bale
away from the machine. A crew such as this could bale
approximately twenty-five tons of hay per day, al-
though some steam-powered presses baled as much as
ninety tons per day. Still, horse-powered balers con-
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DEDERICK'S NEW HAY-PRESS

4 The close packing of bhay
tfor market s become an imi-
porttnt abjeet.  One of the
bost machines for this parpose
is DEDERICK™S new jress, s
shown in the aecompanying
cut. It is a toggle vr pro
gressivie  power  press.its
chiel improcement beiug in
the parallel areapgenent of
the togetes, which are se plas
o that one i pewr one end,
and the other near the ather
end of the follower; and its
movement cannot have any
other friction to overcome
than that ot the raaterial it is
pressing. The bulk and weight
of the machine are so greatly
reduced that the tarmer eun
© uow have the hay press trans-
ported to him o8 conveniently
a5 by {18 use ho can transport
his By to market, Itiswork-
ud by horse upon a capstat—
vequirias him to make ondy &
or B eivelos ot a 7 foot sweep 10
wake & bale, ' With 2 men and
# horse, it will Inle from 508
toms of by per day. Price $100

R rERIES Havo b en
to $1%4, sevording to size.  Made by Wa, Drerisa & Co. of Aty

tinuzd to be made until after the turn of the twentieth
century even though these implements only produced
about eighteen tons per day. Whether horse-powered or
steam-powered, hay balers not only enabled a farmer to
stack more hay in a smaller space than ever before, but
baied hay also could be easily loaded onto wagons or

By the fuve ninereenth and early twentieth centuries, horse-powered
kay balers had been reduced in size from those bullt during the 1880y,
Inorder touse these ymaller peesses, the furmoer placed the hay in the
compressiun box and the bale was yquecivd oat of the end ot the
righe, tmplementy. sch ay this one, could bate uboui 18 tons of Ray
per dicy.

By the mid-1880s. stzam-powered hay balers could easily bale 90 tons
of kay eack day.

railway cars for transport and sale. Bales were particu-
larty useful in the prairic hay and alfalfa fields of the
Great Plains and Far West where the large quantity of
hay was often expensive o hand-stack with hired labor.

FODDER-CHOPPERS
AND FEED MILLS

Since antiquity, farmers have prepared coaise grass
and grain stalks for livestock feed by cutting or chop-
pirng it into small pieces. Chopped forage was more
palatable to cattle and they wasted !ess of it. American
farmers followed *ais ancient practice, and by the early
nincteenth century, they were using hand-powered
fodder-choppzrs to prepare cattle feed.

At first, fodder-choppers simply consisted of a feed
box mounted on a wooden or iron frame with a farge,
lever-like knife attached to one side. Straw or stalks
were placed in the box and cut into the desired lengths
or pieces. These fodder-choppers could be easily made
by the farmer with the aid of the local blacksmith, who
fashioned the cutter from an old scythe. By the early
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Eodder-chappers weee wsedd 6 citk cornt aited other forage crops into sl gleces. These lever und crank maodels were built by the Silver Manufacturing

Cramgranry of Nedemr, §Mie, por che (RBT sedsent.

Fhis pindider-c frpper wax desivaed jor fivavy duty wark, Twe forsey
perwered this gt wlticl coidd chap Biree to four s of ensil-
wpe per o,

18205, fodder-choppers with spiral knives attached to a
shaft revolved as a hand-crank turned. The operator
fed the stalks under the knives which cut the forage into
picces. Some fodder-custers had knives attached to the
inside of a flywheel. The straw fed from the box into the
spinning wheel. Other models had spiked rollers which
fed the crop into revolving knives attached to a spindle.
With all models. the chopped fodder fell from the knives
onio the ground, ready for feeding livestock.

The lever, crank aad flywheel fodder-choppers were
suitable anly for dry straw. Corn stalks required more
chopping power than an individuai could generate with
a lever ar crank for a sustained period of time. How-
ever, by attaching a pulley and belt, which linked the
fodder chopper to a horse-powered sweep or treadmill,
corn stalks could be cut easily, Later in the nineteenth
century, steam engines repiaced horses for powering
large fodder-choppers.

During the last quarter of the nineteenth century,
some farmers began storing green or partially cured
corn as well as alfalfa and grain sorghum in silos. In
crder to fill their silos. they used fodder-choppers,
known as silage or ensilage cutters, which had been
adapted for cutting green statks. An endless belt fed the
crop into radial or spiral cutters. Radial knives were
attached to a flywheel and the stalks fed through iL.
Spiral knives were attached to a spindle and cut the
forage much like a reel-type lawn mower. A chain or
pneumatic conveyor carried the chopped ensifage into
the silo. Before the age of the gesoline tractor, ensilage

Left: The Little Giant Feed Cuiter and Elevator was muauuctured by
the E.W. Russ Companv of Springfield. Ohio. With the aid of a steam
enginee, this implement could cut eight to rwelve tons of ensilage per
harirr,
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PATENT SCREW PROPELLER,

On

IMPROVED CYLINDRICAL STRAW GUTTER.

Awarded by the Maryland State Agricultural Society, Nov. 1, 1855,

the 1st Premiumn.

THE CYLINDRICAL STRAW CUT-
TER, although invented and wmade in this
city more than thirty years past, still retains
its high reputation for efliciency and dura-
bility. With the present feed works, {Serew
or Spiral,} the article is greatly improved
and rendered more simple. All efforts of
inventors that have been made in Furope or
the United States towards improving or in-
venting Straw Cutters, have failed fo produce
a waehine of equal perfection as our palent

propeller.

The screwleed renders the machine simple

i in arrang.mentof the works, reduces power,
| and allows those driven by horse power to be

run 30 per eent. faster than ordinary, and pro-
ducing a consequent greater number of bush-
els of cut fodder in a given time. Thesizes,
ptices and capacity, are as follows, viz:

Width of Cut, 9. 1L* 13 15in,
Price, 28. 30. 40. ¢45.
Capacity per hour, 453, 55. 225. 250 Bush.

As regards capacity, the 9 and 11 inches,
are rated by hand power, and the 13and 15
inches by horse.

Alsu for sale, a variely of Straw Cutiters

: of various sorts and sizes, prices from § lo

816,
Manufactured and for sale by
R. SINCLAIR, Jr. & Co.
62 Light sireet, Balt.,

*See ﬁgure. An. 1.

Struw cutter advertivement from The American Farmer-Advertizer, June, 1860.

culters were steam-powered. Only steam engines pro-
vided sufficient power to turn the cutting blades and
mechanisms which lifted or forced the fine pieces of
ensilage into the silo. At the turn of the twentieth cen-
tury, ensilage cutters chopped about one ton of forage
for each horsepower of the steam engine.

After the mid-nineteenth century, many farmers also
owned feed mills, which they used for grinding com,
cobs, and small grains into livestock feed. Hand-crank
mills appeared first, followed by horse and steam-
powered mills. Feed mills worked on the same basic
principle of fodder choppers. A feed box dropped the
grain or cobs into a chamber where ircn mill plates,
cafled burrs, turned and crushed it. [f cobs were fed into

the mill, a revolving cutter chopped thiem into fine
pieces before the burrs ground the forage into even finer
pieces. The burrs were corrugated to carry the crushed
feed from the surface of the plaies to the outer edge. The
milled feed then dropped out of the mill through slots at
the bottem. During the 1860s, feed mills, driven by a
two-horse sweep or by a railway, crushed from five to
ten bushels of corn per hour. By the turn of the twen-
tieth century, horse-sweep or stream-powered mills
ground as much as twenty bushels of shelled corn,
fifteen bushels of ear comn, or twelve bushels of oats per
hour.

In retrospect, no other agricultural activity had a
greater variety of tools and implements than did hay and




Most farmers who owned fivestock and powltry used feed mills 1o
grind grain. { 4 miils crushed grain and cobs for easier mixing and
Seeding. These (nills could be aperated with zither horse or steam
power.

fodder-making. The vast array of rakes, mowers, ted-
ders, loaders, stackers, forks, fodder-choppers, and
feed mills attest to the great technological change which
occurred in the hay- and fodder-making process. These
horse- and steam-powered implements enabled the
farmer to complete more work more efficiently than
ever before. Certainly, the gasoline tractor brought in-
creased power and speeded these farm chores as old
implements wzre modified and as new ones were de-
veloped t¢ work properly behind this new power
source. But, before the gasoline tractor revolutionized
agriculture in the twentieth century, steam-power
caught the imagination of agricuitural inventors and
farmers alike.
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For thuse furmers who vousld afford one, a stationary steam eagine made many fitrm chores easicr, Washing machines, fodder-choppers,

threshing machines and fanning mills could be driven by sicam power.

CHAPTER X

STEAM POWER

The exact date is unknown when the first steam en-
gine was used for farm power in the United States. As
early as 1807 or 1808, however, Oliver Evans was
building steam engines ir his Philadelphia shops for
powering cotton, flax and wool machinery and for
driving sugar cane mills. By 1809, steam engines were
turning gristmills, and during the War of 1812, some
Georgia planters were using steam to run their cotton
gins. Indeed, early in the nineteenth century, southern
planters most commonly used steam engines for ag-
ricultural purposes, and by the late 1820s, Louisiana
plantation owners were making large investmenis in
steam-powered sugar mills. A decade later, only
Pennsylvania had more steam engines in operation than
did Louisiana. By the outbreak of the Civil War, steam
power had almost completely replaced horses or oxen
for powering sugar mills, and plantation cwners across
the South were using steam engines to operate rice mills
and to turn cotton gins.

The work which a steam engine performed was a
significant increase over that accomplished by horse or
man power. With it, for example, three men and a

cotton gin could remove the seeds from 1,000 to 4,500
pounds of cotton per day. This was about 100 times
more than they could gin without steam power. Until
the 1830s, most of the steam engines used in American
agriculture were British imporis. During the 1830s,
however, American manufacturers began making
steam engines for agriculturists. The W. Tift and Com-
pany of Cincinnati, the West Point Foundry of New
York, Holmes Hinckley of Boston, and John Allaire of
New York were several of the most important early
steam manufacturers in the United States. A decade
later, during the 1840s, the Tredegar Iron Works in
Richmond, Virginia, also became an important supplier
of steam engines, when it began furnishing steam-
powered sugar mills to southern planters.

Prior to the 1850s, stationary rather than portable or
traction steam engines generated steam power. Station-
ary engines, as the term implies, could not be moved
easily. Rather, these steam engines were bolied to
solid, brick and mortar foundations. A belt linked the
steam engine to whatever machinery was to be driven.
Southem plantaticns, which were devoted to the inten-




Lo e v PR A s DD ED PARY BNLLSE, WITHL (R TECCR WHELLE,

The portable steam engine reached the market duving the 1850s.

These steam engines. however, were rof self-propetled. and a ream of
horses kad to pull tivese implements to the threshing site. In 1877, this
Steumn engine wos puile by the C. & G. Cooper Company in Mount
Vermon, Uhio. The smokesutek folded back whenever the engine was

woved from pluce to pluce. The belt, which linked the steam engine to
tite threshing muchine, ways altached o the fivwheel on the opposite

side.

In {886, the Aule Yuylor Company of Mansfield, Ohio, placed the
“Buby Elephant” on the market. It had a 6-horsepower engine, and it
could be purchased with skids instead of wheels, if the engine was to
be used on a semi-permanent locasion.

sive cultivation of specific crops such as ¢cotton or sugar
cane, were much better suited for the adoption of
stationary steam engines than ivere farms devoted to
the extensive cultivation of various crops. Steam en-
gines did not become popular on grain farms until port-
able models reached the market. The daily chores on
most farms were just too diverse for the convenient use
of stationary steam engines. Once the boiler, steam

cylinder, and flywheel were mounted on a wheeled
frame, the portable (horse-drawn), steam engine be-
came practical for farms concerned with general ag-
riculture. The portable steam engine could be used on
any part of the farm no matter whether it was needed in
the corn field, the wheat field, outside the bam, or down
the road at the neighbor's place.

Although Thomas Jefferson had called for smail,
portable steam engines as early as 1815, more than three
decades passed before that innovation became a reality.
In 1849, A. L. Archambault of Philadelphia manufac-
tured the first American-made steam engine which had
the advantage of mobility. Archambault aptly named his
steam engine the **Forty-Niner,” and built it in 4-, 10-,
and 30-horsepower models. By the outbreak of the Civil
War several dozen agricultural manufacturing com-
panies ualso were building portable steam engines all of
which were designed for belt work, that is, to power
farm implements such as threshing machines, corn
shellers, and fanning mills.

Although the portable steam engine appeared on the
market in increasing numbers during the 1850s, and
although farmers recognized its labor saving value,
steam power was not used on a widespread agricultural
basis prior to the Civil War. At best, before 1860, the
application of steam to general agriculture was still very
much in the experimental stage. During the 1850s,
steam engines were still primarily found either on
southern plantations or on the large farms of wealthy
land owners in the midwestern prairies. Few farmeis
had even seen a steam engine and fewer still owned ..
but most believed this innovation would only suppit-
ment the role of the draft horse and mule rather ihas
replace them on the farm.

During the 1860s and 1870s, however, important
technical changes in plowing, planting and harvesting
machinery helped to increase grain preduction. With
expansion in production, additional technical changes
were needed to enlarge the threshing machine’s capac-
ity and to increase its operating speed. As manufactur-
ers built larger threshing machines, more power was
needed to operate them. The horse-powered treadmills
and sweeps sisnply were not capable of adequately
turning the mechanisms of the large threshing
machines. Moreover, horses seldom maintained the
even speed required for maximum threshing efficiency.
If the horses walked too fast, all of the grain might not
be threshed out of the heads. If the horses walked too
slowly, poor separation took place. Both problems
meant either wasted or dirty grain and economic loss for
the farmer. Furthermore, horses had to be rested or
changed frequently. i

Because of these problems, by the late 1860s, an
increasing number of grain farmers were beginning to
use poriable steam engines to power their threshing
machines. By 1868, for example, the Wood and Mann
Steam Engine Company of Utica, New York, had sold
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more than 1,200 steam engines. At that time, a 12-
horsepowered engine could drive a threshing machine
capable of threshing more han 100 bushels per hour.
These engines used a half a cord of woed or from 300 to
400 pounds of coal during a ten-hour day. By 1870, the
building of steam engines was an important aspect of
the threshing machine manufacturer’s busine=s. During
that decade, farmers in all sections of the nz:-: ' began
applying steam power to their wheat, corn and rice
threshing and cotton ginning operations. By 1880, the
Census Bureau estimated that steam power threshed 80
percent of the grain harvest in the major wheat produc-
ing states. Most of those steam engines were manufac-
tured by the varions threshing machine companies,
Indeed, itinerant or custom threshermen often bought
their steam engine and threshing machine as one outfit.

Although the portable steam engine increased the
speed and capability of the threshing machine, it had
ane serious flaw — the portable steam engines were not
self-propelled. Lacking traction, steam engines could
neither plow nnr move about under their own power.
Consequently, their use was limited to belt work on
threshing, ginding, milling, and ginning machines. In
order to move the portable steam engine. the operator
hitd to kitch a team of horsgs to it and pull it from place
to place. Some steam engines had a seat or platform on
the front or the rear from which the operator steered it
with the reins. On other models, the farmer simply held
the reins as he walked alongside the engine.

Although self-propelled steam engines did not reach
the market before the 1870’s, it was not because inven-
tors failed to devote their attention to the development
of traction models. As early as 1769, Nicholas Cugnot, a
French inventor, built a self-propelled steam engine
which he drove through ihe streets of Paris. But, the
first traction steam engine produced in the United
States was not marketed until 1873, when the Battle
Creek, Michigan, firm of Merritt and Kellogg offered a
self-propelled model for sale. By the late 1870s, the C.
and G. Cooper Company -of Mount Vernon, Chio, had
won the reputation of being the first company to man-
ufacture traction steam engines in quantity and market
them nationwide. In 1880, more than 1,000 Cooper
steam tractors were in use across the country. Other
agricultural manufacturing firms quickly sought to win
the farmer’s business, and, by 1881, most of the
threshing machifie manufacturers were making steam
traction engines. By the late 1880s, the gearing, clutch-
ing, braking, and steering problems had been eliminated
so that the driver could operate the tractor without
fosing control.

All steam tractors ussentially shared a common de-
sign, no matter which company built them. Each had a
boiler, engine (cylinder, piston, and valves), povernor,
flywhee], traction gears, wheels and a firebox. The heat
in the firebox converted the water in the boiler to steam
by passing down a flue. A valve admitted the steam into
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fn 1885, the Aultman-Taylor Company placed this 15-horsepower
traction steam engine on the market. Two horses, however, siill had
tar be Litched in front to ielp guide the engine dovwsn the road. Notice
the sear in front.

WORD IZARSE PER COAL S WERD-BUNNTE TIACTA, LEIT-HaAR Vit

In 1894, the Pitts Agricultural Works in Buffalo, New York, built this
steam engine. It was designed 1o power threshing machines, and to
burn wood or coul.

the cylinder where it drove the piston joined by the
connecting rod to the crankshaft. In turn, the
crankshaft moved the gearing linked to the rear wheels.
Traction steam engines were made from two possible
designs. One design called for a frame upon which the
boiler, engine, and other parts were mounted. The sec-
ond design involved making the boiler the main struc-
ture and attaching the various parts to it. Usually, the
engine was attached to the boiler and the boiler then
mounted on a frame or truck.

Traction steam engines were built with either a
direct-flue or a return-flue boiler. The direct or locomo-
tive-flue was virtually universal for traction steamn en-
gines intended primarily for plowing. With this flue, the
heat and smoke passed from the firebox in the rear
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The Frick steam engine (ca. 1875) needed a team af horses to puil it from place to place_ It did not have o seat, however, and the driver walked alongside

and guided the horses with the reins. {Smithsonian Institution. )

through flues or tubes te the front of the boiler where it
exited up through the smokestack. As the heat and
smoke moved forward, it heated the water which sur-
rounded the flues and turned the water into steam. In
the return-flue boiler the heat and smoke moved for-
ward through a large flue then passed up and back down
the boiler in several smaller flues from which it exited
through a smokestack at the rear of the boiler. The
return-flue boiler had the best fuel economy, since the
heat passed through the boiler twice, but the smoke-
stack at the rear increased the heat around the engineer.
Some operators argued, however, that the direct-flue
hoiler was stronger and safer than the return flue boiler.

Indeed, a major problem with the early traction steam
engines was that the boiler iron was sometimes too

weak to withstand the pressure generated inside. When
water converts to steam at 2122 Fahrenheit, it expands
1,600 times in volume; adequate safety valves were
needed to prevent explosions and the inevitable injury
of the operator and others nearby with flying pieces of
shrapnel and scalding water. By the late 1870s, how-
ever, manufacturers were using Bessemer steel and
improved joint-making techniques for their boilers and
the hazards of steam engines were greatly reduced.
Sparks escaping from the smokestack created
another steam engine hazard, particularly when
threshing was done in the stubble field. The addition of
spark arrestors, made by placing screens in the
smoke-stack or by forcing steam into it, helped reduce
that danger, but cautious threshermen kept the steam
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engine as far away from the straw stack as possible.
An equally serious danger involved the weight of the
traction steam engine. Bridges designed for horses,
wagons, and carriages could seldom supoit a ten- or
twenty-ton steam engine. Only improved bridge en-
gineering eliminated this problem, but changes came
stowly and many steam engines crashed through the
timbers and into creeks and ravines before improve-
ments were made.

Although steam tractors only lumbered along at arate
of two or three miles-per-hour, the sight of these iron
monsters., with smoke spewing from their stacks, in-
variably terrified oncoming horses. After numerous in-
cidences of bucking horses, overturned wagons, and
runaway teams. many states passed laws requiring that
a team of horses be hitched in front of the steam engine
while it traveled down a public road. The horses in front
tended to give reassurance to oncoming teams that all
was well and the number of accidents decreased.

By the late 1870s. farmers were beginning to use
self-propelled steam engines in considerable numbers;
and, by the mid-1880s. the steam engine met the grain
farmer’s major threshing needs. Many agriculturists,
however, wanted the steam tractor to do more than

propel itself from field to field and thresh grain, sheil
corn, gin cotton, or power a wood saw. In the vast
expanse of the Great Plains and Far Wost, wheat far-
mers anxiously awaited the development of a stearm
engine that could puli the plow.

Prior to the deveiopmant of the steam threshing en-
gine, inventors had been working for many years on a
plowing engine. No one knows when the first steam
plowing engine was made or by whom, although it may
have been Luke Johnson, a Leominster, Massachusetts
inventor, in 1816. Other inventors grappled with the
problem of producing an engine that had sufficient
power to propel itseif across a field and pull a plow at
the same time. During the 1830s, 1840s, and 1850s,
various attempts were made to build a steam plow, but,
at best, most inventors achieved onty limited success.

Edmund C. Bellinger of South Carolina was one such
inventor. Bellinger believed a stzam engine should not
waste its power moving across a field. His steam en-
gine, patented on 19 November 1833 had a cable and
windlass attachment. Bellinger's technique was to
place the steam engine at the side of the field and use its
power to draw a gang of plows, attached to a cable, back
and forth across it. This arrangement allowed the en-

Rossynn Tracrion ExciNg
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The Russell & Company of Massilion, Okio. built this traction steam engine during the {8%0s. {Smithsonian Institution.}
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The J.4. Case Comtpany of Racine, Wisconsin, built compouand cviinder sieam erpines duving the early twentieth century. Compound cylinders provided
the extrad power needed for aperating lerge threshing machines. (Smithsonian Institution.)

«HE HUBER ™ STRAW BURNER

During the late nineteenth and early twentieth centuries, the Huber and Buffalo Pitts Campanies built steam enyines whick buried straw for fuel. These
steam engines were only stiitable for threshing, since the straw burned rapidly and a constant supply from the stack was necessuary. Baih engines have
return flue boifers.
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Left: This fromt view of a Hiber steam traction engine shows te reserve water rank
swing to the side and the flues tarough which the heat anv smoke traveled.

Below: Sream ghreshing in Karsas, ca. [910-1913. Natice the wind stacker on the thresh-
ing machine. (Kansas State Historical Sociery.)

gine to move ahead siowly as the plowing progressed.
yet at the same time devote ali of its power to puiling the
cable and plow attachment.

Some inventors tried to modify Bellinger's steam
plowing method by using two steam engines, one on
each side of the field, to draw the piow back and forth.
Bellinger's steam plow, however, never won wide-
spread support in the United States. Two major faults
prevented its success. First, the cost of a steam engine
with plow, cable and windlass apparatus was extremely
high. Only the most wealthy farmers could afford an
outlay of from $10,000 to $12,000 at mid-point of the
nineteenth century. Secondly, cabie plowing with
steam power was impractical on American wheat
farms. Here, the fields were too large for 2 cable ap-
paratus to work efficiently. At least four men were
needed to operate the cable plow, and they could plow
only about twenty acres per day. The fields of Great

Britain were much smaller and much more suitable for
this method of steam plowing, but in the Great Plains
and Far West, the fields were too large. There, farmers
needed a steam engine which could pull a gang of plows
behind it eaily, and which required only one operator
and a fuel and water tender. Until steam engines were
built strong enough to pull a gang of plows, the grain
farmers of the prairies and the plains preferred using
horse power for plowing their fields.

Obed Hussey was perhaps the most famous early
inventor to build a steam plow. In 1855, Hussey tested a
steam plow before the Maryland Agricultural Society,
and, in 1856, he exhibited his steam engine at the In-
diana State Fair, Although Hussey won a silver cpp in
the Indiana competition he was unable to gain the finan-
cial backing needed te proceed with his experiments,
and he abandoned further work on the steam plow. If
Hussey was the most famous inventor to work on the




Steeens Phreshing in Russer! Couey, Kansas, (908, [Senithsonian Institation.}
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Stear threshing scere e, 1998-1909. Notice the grain chute emptying from the threshing machine inio the wagon, A water teader is alongside the steam
engine at the right. (Smithsonian Institution.
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Steam plowing in Meade County. Kansas. Notice the disk plow and the corrugated clod-crusher. (National Archives.)

ing outfit of John W. Fawkes, a Lancaster, Pennsyl-
vania, inventor, probably attracted the most public at-
tention prior to the perfection of a commercial steam
plowing engine.

Fawkes'® steam engine, exhibited at the Illinois State
Fair in 1838, weighed ten tons, extended eighteen feet
long and eight feet wide, and had a coal box mounted
above the front wheels. A vertical boiler held 360 gal-
lons of water and two nine-inch pistons with a fifteen-
inch stroke generated 30-horsepower. The piston rods
were geared to a roller 6 feet long and 6 feet in diameter.
This roiler served as the drive wheel. The two forward
wheels were linked to the steering column, and the
operator steered the tractor from a piatform beside the
boiler. A frame, attached to the rear of the steam en-
gine, held eight fourteen-inch plows. The depth of each
plow could be adjusted and the entire gang lifted from
the soil with a lever. Fawkes’ steam plow moved at a
rate of three or four miles-per-hour, and cut a furrow
nearly nine and a half feet wide, and required an i8-foot
radius to tumn effectively. Its operating costs were ap-
proximately $2.50 per acre. Even so, horse-drawn
plows could till an acre for about half that amount.

In that same year, 1858, Thomas H. Burridge of St.
Louis, Missouri, also invented a steam traction engine
designed for plowing. Burridge’s implement, patented
on 31 July 1860, consisted of two steam engines or
pistons mounted on an iron frame at each side of a
vertical boiler. Two drive wheels ten feet in diameter
propelled the tractor and a gang of plows attached to the
frame at the rear. Like Fawkes’ steam plow, Burridge’s

implement was unwieldly and it did not come into gen-
eral use,

Ten years after Fawkes tested his steam plow in
Illinois, on 10 May 1868, P. H. Standish, an inventor at
Pacheco near Martinez, California, patented a vastly
different steam plowing apparatus calied the ‘*‘May-
flower.” This steam plow had a vertical boiler and two
horizontal engines which generated 12-horsepower. At
the rear of the steam tractor two to four vertical shafts
were attached to a series of rotary diggers or tillers
which were geared to the engine, Each digger was made
from six knives. The diggers revolved horizontally on a
perpendicular shaft and tore or stirred the soil as the
tractor moved forward, much on the principle of the
modern rotary lawn mower. The tillers cut a twelve-foot
furrow from two to six inches deep. Like Fawkes’
steam plow before it, the Standish invention was a
huge, clumsy machine. it extended twenty-four feet in
length and twelve feet in width. The two rear drive
wheels were eight feet in diameter and thirty-two inches
wide. The front wheel was a mere four feet in diameter
and eighteen inches wide. Weighing eight tons, the
Standish rotary steam plow had a forward speed of from
1.7 t¢ 3.4 miles-per-hour and it could till five acres an
hour.

Traction steam engines, such as the Fawkes, Bur-
ridge, and Standish, remained ineffective until the
1870s, because inventors had great difficulty working
out an efficient power-weight ratio. Because of the
steam tractor’'s great weight, most of the power was
used to propel it across the field or down the road. Until
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This Avery stewm praction engine is putling ¢ tea-bottomplow, Theengine has been mounted on the frame beneath the hoifer, implements with this design
were valted “undermounted” steum engines. | Nationol Archves.)

Irs 1908, this 60-horsepower ' Big Betsy'” steam engine, built by the Hali Company, seeded prair in the Sun Joaguin Yalley on ground tou soft for horses.
Each wheel was 7% fret wide, and the two euter wheels on each side conld be removed before the engine traveled berween fields. This steam engine was
neariv 50 feet wide and too cumbersome 1o be practical. {Nativral Archives. )
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Thiv. 133 ol stean trection eagie podled o combine which cut 6t d raie of 65 acres per day. The rolfor in front of the steam engitie helped siooth the

wroggstch i keer She vaging fevel, (Nwtfonal Archives.)

farmers preferred to iwse horse power for plowing rather
than to invest in an expensive “elephantine”™ iron
monster.

Several technical problems involving power and
weight had to be overcome before a fuliy satisfactory
steam engine could be used for plowing. First. the
cast-iron gearing of the steam engines designed for
threshing were onlty strong enough to move the tractor
from one place to another. Cast«iron gears could not
withstand the strain placed upon them during drawbar
work. Second, in order to gain sufficient traction, in-
ventors at Grst, otilized the engine’s weight instead of
an efficient combination of gears. Although traction
coutd be improved by placing most of the weight above
the rear wheels. these steam engines were usually so
heavy they bogged down in the field. particularly in
damp or soft soil. Lastly. the plows, harrows, and grain
drills on the market were designed for horse power.
Horse-drawn implements did not work properly behind
steam tractors. Consequently, plowing. sc¢eding and
harvesting operations would not be improved until new
implements were developed to wark efficiently with the
increased draft of a traction steam plowing engine.

By the late 1870s. manuiacturers were making great
strides toward the deveiopment of a steam tractor
which could pull a plow as well as operate a threshing
machine. Bessemer steel strengthened the gearing
which meant that greater power could be applied to the
traction wheels and to the plows bekind. Differential

gearing and friction clutches made the steam engine
more maneuverable than ever before. Improved gear-
ing gave steam tractors two forward speeds — fast and
slow, Compound ot double cylinders were added to use
the steam morc efficiently and to provide more power
than did single cylinder models. Manufacturers also
increased fuel and water capacities. Since a 10-
horsepower engine burned about one and a half cords of
wood per day and used about 700 gallons of water,
adequate carrying capacity was important to shorten
refueting time and to eliminate as much fuel and water
hauiing as possible. Stee! boilers made high pressures
possible and improved steam valves prevented loss of
valuable power. Manufacturers tried to capitalize on
these improvements by giving their steam engines
names which suggested power, speed, and unequalled
performance, such as the Robinson “*Conqueror.”” the
Harrison “*Jumbo,”” the Minnesota **Little Giant,”” the
Advance *'Incompariible,” the Frick ""Eclipse.” the
Monitor **Champion.”’ the Port Huron **Rusher,”” the
Geiser ' Peerless,” and the Northwest “*New Giant.™

Even though production of steam engines increased
rapidly during the last quarter of the nineteenth cen-
tury, the average farmer was still hesitant to make the
large investment required for ownership of a steam
tractor. Consequently, itinerarit or custom threshermen
owned most of the steam engines used to power
threshing machines. But, farmers in the Great Plains
and Far West were beginning to make the investments




b Hre Great Ploins wnd Far West. steasm engines Jund to plow
o5 well ax power Hresiing machines. becanse of the farge
fivkds and Burvests. fi 1909, this J4-hoten Peerless steam-lifi
priove way e work om g form pear Frllerton. North Dakota.
tConrtesy Hiram M. Drache.d

neccssary to buy steam engines which could be used to
capacity for threshing and plowing during most of the
vear. By the 1890s, monstrous steam tractors. some
weighing twenty-five tons with 120-horsepower, moved
relentlessly across the wheat lands of the American
West. These traction steam engines easily plowed from
thirty-five to forty-five acres per day. The largest of
those steam engines pulled twenty to thirty plows and
tilled as much as seventy-five acres per day and de-
creased plowing costs from two dollars to forty cents
per acre. By the early twentieth century. 110-
horsepower steam engines in the Far West and Great
Plains simultaneously pulled ptows, grain drills, and
harrows. These ouifits covered a strip as much as thirty
feet wide at a rute of three or four miles-per-hour and
covered from eighty to one hundred acres per day. By
s0 doing. these steam traction engines replaced forty to
fifty teams of horses with accompanying implements
and men,

At the turn of the twentieth century, impiement com-
punies were building more than 5000 truction steam
engines annually — an increase of 3,000 traclors over
the previous decade — with the J. 1. Case and Huber
Companies leading the competition. The most powerful
steam engines designed primarily for plowing usually
had two ¢ylinders. A two-cylinder steam engine could
start heavy loads easily without damage to the gears and
provided better balance than did single piston
machines. These stea. engines were also “*double act-
ing,”" that is, steam was admitted into the majn ¢ylinder
in an alternating sequence. When the proper amount of
steam was in the cylinder. a valve shut off the intake.
and the piston moved to the end of the cylinder. When
the piston reached the end of its stroke, the steam was
released. At the moment of release, another valve ad-
mitted more steam to drive the piston back to the other
end of the cylinder. Not all of the steam was released
evch time so that some would cushion the piston head at

the end of each stroke. Each piston was fitted with two
or three rings to prevent the steam from passing bet-
ween it and the cylinder wall and thereby cause aloss of
power.

By 1900, steam tractors were also fitted with gever-
nors which regulated forward speed. Coil springs had
been placed between the boiler and the front and rear
wheels and under the steeving gear to prevent breakage
and to help cushion the tractor from rough spots in the
fields or on the roads. The fuel supply also became more
flexible as tractors were designed to burn coal. wood,
oil. and straw. Although the use of straw helped reduc~
the hay stack during threshing time and eliminated the
need to procure other fuel, it was not convenient when
the steam engine was used for piowing. Straw burned
too quickly and large amounts had to be hauled con-
tinually to the tractor in the ficld, These improvements
did not mean that the traction steam ¢ngine had been
made smatler amd lighter. In fact, most tractors re-
mained gigantic and weighed from ten to twenty-five
tons

In retrospect. through the nineteenth and garly twen-
tietit centuries, steam engines, whether stationarv,
portable, or traction, replaced thousands of draft ani-
mals on the American farm. By 1913, steam engines
provided power equivalent to 7,000,000 horses and
miales. Still. most farmers could not afford to own a
steam engine. From (908-1915, during the peak of the
steam engine’s popularity, only one farmer in twenty
owned a steam tractor. Where steam power was used
for threshing and plowing, most farmers usually hired
custom operators to do the work for them. By the
beginning of the First World War, however, the
gasoline tractor was rapidly replacing the steam engine
for threshing and plowing. With the International Har-
vester Company’s production of the first affordable,
row crop tractor in 1924 — the Farmall — the age of
steam was relegated to the past,
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APPENDIX

Metallurgy and Technological Change in American Agriculture

rom the age of hand power through the age of

steam. rapid technological change in agriculture
would have been impossible without sirilar change in
metalturgy. that is. in the art and science of making iron
and steel. Indeed. metallurgy has always been closely
linked to the manufacture of farm tools. Early in the
colonial period. Americans recognized the importance
of making iron and steel in order to provide themselves
with a wide variety of agricultural tools such as axes for
clearing the land. plow shares for tilling the soil, hoes
for cultivating ¢rops, and scvthes aad sickles for reap-
ing the harvest.

As early as 1619, the Virginia Company of London
granted a group of Southampton entrepreneurs the
right to build an ironworks in the vicinity of Jamestown
for the purpose of smelting. casting and forging iron. In
1622, however. hostile Indians killed the workers. de-
stroyed the ironworks. and temporarily ended all at-
tempts o sreduce iron in Virginia. By the mid-1640s,
however, the American iron industry had been suc-
cessfully established in eastern Massachusetts, and the
Bay Colony became the leader in colonial iron pro-
duction until the early cighteenth century.

The ironworks of colonial America supplied local
blacksmiths with the metat necessary for making ug-
ricultural tools. During the seventeenth centuty. for
example. village blacksmiths crafted farm tools from
bloomery iron. Ironmasters made bloomery iron by
placing ore and charcoal into a Catalan forge. The
charcoal bumed with the aid of an air bellows and
reduced the ore to metal. This forge. however, could
aot produce sufficient heat to liquify the iron. Instead,
the iron formed & semi-molten lump or bloom in the
bottom of the forge. Each bloom contained impurities,
calted skag. which the iron workers removed by pound-
ing the metal with a water-powered trip hamme- . This
hammering or forging also increased the density of the
metal and shaped it into a bar. Bloomery iron was
reheated and hammered several times until it was ready
for the blacksmith to fashion into plow shares, scythes,
and hay forks.

Occasionally, farm tools were made at the ironworks
instead of at a blacksmith’s shop. In 1647, for example,
Joseph Jenks began making scythes from bloomery
iron at the Lynn Iron Works in Massachusetts. Eight
years later, the Generat Court granted bum a patent for
making an improved scythe. This scythe was lighter
and easier to maneuver than the English scythes which
most American farmers used, because the blade was
longer, thinner and stronger. Jenks™ scythe eased the
New England farmer’s task of mowing hay, and it was

the most important agricultural tool produced at this
early American ironworks.

Bloomeries, such as the Lynn Iron Works, were
scattered througheut many of the colonies, particularly
in Massachusetts, New Jersey and Pennsylvania.
Ironmasters with bloomery forges, however, could not
produce large quantities of wrought-iron. At best, they
could only meet the needs of local blacksmiths. Conse-
quently, increased demands for iron necessitated im-
provements in smelting techniques. Early in the eigh-
teenth century. smelting became more advanced when
ironmasters began installing blast furnances in order to
meet the demands of a growing market. The blast
furnance was much larger than the bloomery forge, and
it generated temperatures high enough to melt iron. As
a result, colonial ironworks began producing more and
better iron for the making of agricultural tools.

The blast furnance was a large, hollow, brick struc-
ture which held alternate layers ¢f iron ore, charcoal,
and limestone. A water-powered bellows provided
oxygen for the burning charcoal and sped the smelting
process. As the ore melted, the limestone helped sep-
arate the impurities from the molten metal which ran to
the bottom of the furnance; the slag floated to the top.
The molten iron was drained or tapped off by removing
a plug at the bottom of the furnance. As the liquid iron
ran out through a trough, it coliected in sand molds
sculpted in the ironworks’ floor. There, it solidified into
long bars of cast-iron called **pigs.”” which contained
from three to five percent carbon and other impurities.
Generally, two tons of iron ore smelted inte one ton of
pig iron,

When the pig iron cooled, workers carried it to 2
neurby forge for refining. At the forge, the pigiron was
reheated in a charcoal fire and worked into & lump
called a **half-boom."” Then, a water-powered hammer
pounded the carbon and other impurities from the metai
until the iron acquired the tough, fibrous structure of
wrought-iron. Small forges usually produced about two
tons of wrought-iron or bar iron per week, but large
forges, with several hearths and hammers, turned out
more than 300 tons annually — a far greater amount
thana bloomery was capable of producing. Blacksmiths
and ironworkers used this bar iron, just as they had
used bloomery iron, to fashioa plow shares, scythes,
hoes, shovels, axes. and wagon tires. During the late
eighteenth century, for example, New York foundry-
men made good quality scythes, hoes, and spades; and.
a small manufacturer in Berkshire, Massachusetts,
made 1,100 rakes anaually from blast furnace iron.

Blast furnace iron not intended for the blacksmith
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was cast immedintely into agricultural tools and house-
hold atensils. 1n 1797, Charles Newbold cast the first
plow in the United States und other inventors made
similar experiments. At the turn of the nineteenth cen-
tury. Peter Townsend, who operated the Sterling lron
Works in Grange County. New Jersey, cast three plows
that were “no heavier than the old fashioned™ wzzden
implements. He also attempted to cast fatning mills
and com pickers of some sort. but without success.
Abaut that same iime, Peter §. Curtenius. a New York
City foundryman. also advertised cast-iron plows for
sale.

Virtually all inventors at that time had great difficulty
using cast-iron. because metallurgists could not regu-
late consistently the amount of carbon left in smelted
iron. Since high percentages of carbon gave cast-iron a
crystafline structure, which caused tools made from it
to break easily. most cast-iron was used for making
hollow ware such us kettles. skillets. and pots. or for
making stove plates and Dutch ovens. During the late
18205 and early 1830s, though, metallurgists learned
how 10 restructure the carbon content of pig iron by
remelting it. thereby making it strong enough to cast
into agricultural tools. By 1830, a Massachusetts
foundry cast mare than 1000 plows annuaily: and, a
Pittsburgh fuctory produced M) cast-iron plows per
day. By 1850, the art of plow-making had been trans-
ferred from the local blacksmith to ironworks which
specialized in plow casting primarily because of im-
proved techniques for making cast-iron. The
blacksmith no longer had to pound out plow shares
from wrought-iron or piate wooden moldboards with
thin iron strips. Instead. farmers now ordered standar-
dized cast-iron plows directly from the ironworks or
from implement manufacturers.

Other scientific and technical changes improved
eurly nineteenth century metallurgy. Many ironworks,
for example., adopted the puddiing process for refining
pig iron, The puddling process, first used in 1816 at the
Plumsock RoHing Mill in Fuyetie County, Pen-
nsylvania, involved melting pig iron in a reverberatory
furnace. This furnace held the iron and fuel in separate
chambers. The heat from the firebox melted the pig
iron, and the carbon oxidized or burned away as
workers stirred the molten metal and exposed it to the
aif. As the carbon burned out, the molten iron lost its
fluidity and formed a pasty bloom or lump of nearly
pure wrought-iron. Rollers flattened the bloominto bars
which were ready for sale to merchants and
bl:cksmiths.

The puddling precess for making wrought-iron had
two major advantages over making wrought-iron in an
open forge. First, greater quantities of pig iron could be
refined in a reverberatory furnace than could be heated
and hammered out at an open forge. Second, since the
iron was kept separate from the fuel, coal could be used
instead of charcoal because the sulphur and phos-

phorus in that carbon fuel would not transfer to the
molten iron.

The adoption of the coal-fired reverberatory furnace
brought great change to the American iron industry. By
the 1830s, coal was replacing charcoal for fuel in the
furnaces of eastern Pennsyivania. Change came
slowly, however, because wrought-iron made from
charcoal was tougher and more malleable and had a
better welding quality than did iron smelted from coal.
Nevertheless, anthracite, and later bituminous coal,
was used on an increasing basis, because it was less
expensive than charcoal. With the increased use of coal
for fuel, the iron industry began to concentrate west of
the Appalachians. There, ironmasters capitalized on
the abundant coat deposits as well as on the vast iron
ore ranges in the vicinity of the Great Lakes. By the end
of the Civil War, coal was the primary fuel for making
iron.

In spite of the iniportance of the iron industry for the
innovation and manufacture of agricultural tools, steel
production expanded very slowly in the United States.
Indeed, throughout the colonial and early national
period of Ametican history, pig iron and wrought-iron
satisfied most needs for agricultural tools. Technical
problems s well as high costs for transportation. and
fuel and labor shortages kept steel production low unti)
the mid-nineteenth century. As early as 1655, however,
a Long Island ironmaster made steel: and, by 1750, a
steel furnace was in operation in Kinningworth, Mas-
sachusetts. During the latter halif of the eighteenth een-
tury, steel furnaces were also in operation in New York
and Pennsylvania.

Early American steel was called *‘blister’” or “‘ce-
mented’’ steel. Blister steel was wrought-iron with
enough carbon bonded on the surface to make steel
suitable for manufacturing edge-tools, Ironmasters
made blister steel by placing wrought-iron bars, with
alternate layers of powdered charcoal dust, in & fur-
nace. The furnace was kept at a cherry-red heat for a
weck or more, during which time the iron absorbed the
critical amount of carbon from the charcoai to form
steel. Ironmasters called this steel-making method the
**cementation’’ process. During the cementatior: pro-
cess, a chemical reaction occurred between the carbon
of the charcoal and the oxygen and slag trapped in the
wrought-iron which caused blisters o form on the
surface of the metal. When, the bar cooled, it was ready
for market.

Blister steel-making was a slow, expensive process,
because the ore first had to be reduced to wrought-iron
then reheated with great amounts of charcoal to give
the metal the appropriate carbon content. By 1810, only
917 tons of blister steel were produced annualty in the
United States. Blacksmiths used it to make plow
shares. to plate hoes, and to make edge-tools. By 1820,
cne implement manufacturer in New Haven, Con-
necticut, used blister steel to make pitchforks.
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In 1812, the guality of American steel began to im-
prove when a Valley Forge ironmaster began making
crucible steel. The crucible steel process, involved
placing wrought-iron and powdered charcoal into a
crucible or container above a furnace flame. As the iron
meited. it absorbed about one percent of the carbon and
became steel. This molten steel was then cast into
ingots and rolled into slabs ready for making various
agriculturat tools and implements. By the 1830s, Pitts-
burgh manufacturers were producing cast steel hoes,
skovels. and hay- and manure-forks which were supe-
rio: to similar tools made in Europe. In 1846, the
Pittsburgh firm of Jones & Quigg rolled the first slab of
plow steel cast in the United States for John Deere of
Moline, lHinois. This plow steel was low grade, how-
ever., and Pittsburgh furnaces did not begin to make
high quality cast steel for agricultural tools until 1853.
Even then. the total production remained low. By 1860,
thirteen crucible steet plants produced less than 12,000
tons of high grade steel for agricultural implements,
springs. and locomotive wheels. Brittle spots and biow
holes or gas bubbies and inadequate crucible materials
kept early ninsteenth century ironmasters from making
the best crucible steel possible. By the late nineteenth
century, the use of graphite instead of silica crucibles
improved the quality of the steel. Still, the crucible
process could not preduce great quantities of steel for
the muitiplicity of industries, including the agricultural
implement industry, in need of it.

By the mid-nineteenth century, changes in ag-
riculturat technology created demands for greater steel
production. Inventors and manufacturess required
steel for plow shares and for harvesting machine com-
ponents. These demands were soon met with a new
steel-making technique called the Bessemer process.
This process was developed in 855 by Henry Bes-
semer, an English inventor, It enabled ironmasters to
convert large amounts of molten pig iron into steel.
Other metallurgists improved the Bessemer process,
but it essentially involved forcing a blast of air into a
large container, called a converter, which heid molten
nigiron. The oxygen in the air burned away the carbon,
silica, and manganese from the pig iron. Since some
carbon was needed to give the metal strength, iron with
a high carbon and manganese content, called
spiegeleisen, or a compound of iron, manganese, and
carbon, catled ferro-manganese, was added to properly
carbonize the metal, and thereby, turn it into steel. The
liquid steel was then poured into molds and rolled into
blooms for sale to various manufacturers and railroad
companies.

The first Bessemer steel made in the United States
was produced in Wyandotte, Michigan, in 1864. During
the remainder of the nineteenth century, it was primar-
ily used for making rails and, thereby, helped expand
the railroad industry. Some Bessemer steel was also
used for moldboard plows and for the gearing of steam

traction engines. The Bessemer process, however, did
not remove the sulfur and phosphorus from the iron.
Therefore, only ores which did not contain those ele-
ments could be smelted and converted into steel.

In 1868, however, the New Jersey Steel and Iron
Company at Treaton began making steel with the open-
hearth process. This meti.nd involved using natural or
bituminous gas fuel and a preheated air blast to super-
heat a reverberatory furnace to as much as 4,000 de-
grees Fahrenheit so the impurities would bnry away
from the molten pig iron. Since pig iron melts at about
2,100 degrees and wrought-iron liquifies at about 2,500
degrecs, the open-hearth furnace could easily keep
steel, which melts at about 2,8) degrees Fahrenheit, in
a molten state. Consequently, even though the open-
hearth process was slower than the Bessemer method,
which took only about ten to fifteen minutes for con-
version, the steel could be kept in a liquid state longer
while metallurgists experimented with the proper car-
bon content to make various grades of steel. Fre-
quently, open-hearth furnaces were added to Bessemer
works to utilize scrap steel and to remelt worn-out rails.
Open-hearth steel was particularly well suited for mak-
ing boilers and fircboxes for steam engines.

By the turn of the twenticth century, open-hearth
steel was a major competitor of cast-iron; and, in 1908,
it surpassed Bessemer steel in volume produced. Open-
hearth furnaces could be economically operated with a
monthly production of 1,000 tons, whereas Bessemer
plants had to produce 8,600 to 10,600 tons to warrant
the financial investment. At a time when the United
States Steel Corporation was attempting to monopolize
the market and to keep prices high, the open-hearth
process enabled many small, independent producers to
stay in business.

By 1870, the iron and steel industry clearly was
concentrated west of the Appalachians and Pittsburgh
was the center of tha industry. This concentration
reflected more than new sources of iron ore and coal or
improved methods for making iron and steel. It also
meant that the traditional relationship betw=en the
local ironworks and the village biacksmith had been
altered for all time, Large quantities of iron and steel
were sold directly to manufacturers such as McCor-
mick, Aultman-Taylor, and Deering, who used it to
make agricultural implements. In 1902, the newly cre-
ated International Harvester Company even built its
own steel plant and rolling mill near Chicago to satisly
its metal needs. As a result of this change, the local
blacksmith no longer used his forge to craft farms tools
from bars of wrought-iron, Instead, he used it to repair
the iron and steel implements made elsewhere.

During the late nineteenth century, increased iron
and steel production enabled implement manufacturers
to expand their operations. The dramatic growth in the
value of farm machine:ry in the United States reflects
the increased production of agricultural impiements.
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Between 1850 and 1870, for example, the value of farm
machinery increased from $152,000,000 to
$271.000,000. In 1900, it rose to $750.000,000; and, ten
years later it reached $1,265,000,000. This growth in
value reflects, in part, the importance of the advancesin
metallurgy. Progress in metallurgy enabled inventors
and manufacturers to design and to build efficient, af-
fordable iron and steel implements. Furthermore, the
iron and steel parts of plows, cultivators, harvesters,
threshing machines, combines, hay-making equipment,
and steam engines hastened the completion of the far-
mers’ tasks and eased his labors.

Certainly, without technical progress in the iron and
steel industry. technical change in the manufacture of
agricultural tools and implements would have been
impossible. Ironmasters worked to meet the farmers’
technological needs. and inventors of agricultural im-
plements capitalized on the progress made in metal-
lurgy. By so doing, each contributed to the tech-
nological changes in agriculture which helped the Am-
erican farmer meet the food needs of a nation that was
becoming increasingly industrialized and urbanized.
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Bessemer process, 113
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Clod-crushers
See Rollers and Clod-crushers
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Cox, John, 73
Corn shockers, 61-62

Corn shocking, 58
Corn sleds, 58.39
Cox, John, 73
Cradle Scythe, 40-41
Crucible steel, 115
Cugnot, Nicholas, 103
Cultivators, 35-39
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Deering Company, 115
Delano, Calvin, 85
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Drafi power
See plows, grain drills, seeders, reapers,
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E
Eagle claw forks, 93
Eaglé plow, 28, 30
Emery threshing machine, 76
Endgate seeder, 28
Esterly. George, 37. 49
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Excelsior binder, 53

F
Fanning mill, 68-69
Far West, o4, 97, 103, 107, 112
Fawkes, Joha W., 109
Feed mills, 99
Fiddlebow seeder, 25
Field cultivator, 36-37
Flail, 67
Fodder-choppers, 97-98
Force-feed grain drilt, 27-28
“Forty-Niner” (steam engine), 102
French, Richard, 44
Frick **Eclipse™ (steam engine), 1]]

G
Gaillard, Peter, 87
Gardiner, C. D., 27-28
Gasoline tractors
See tractors, gasoline
Geddes, harrow, 21
Geiser " Pecrless™ (steam engine), 11
Georgia, 11, 38
Go-devil (rake), 86-87
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Gordon, James F., 54

Gordon John H., 54

Gouge, Charles, 85

Grain drills, 24-25, 27-28, 30
disk, 28
force-feed, 27-28
Pennock, 25, 27
advantages, 28, 30
draft power, 25, 27, 30
problems, 25, 28
rates, 27, 30

Grain harvesters, 40-56
headers, 49-52
Marsh, 52
reapers, 41-42, 44, 4647, 49
rates, 40, 4, 46, 50-52, 55-56
sickles, 40-41

Grass scythe, 84

Gratten combine, 81

Great Plains, 18, 28, 33,83,86, %4, 97, 105,
112

Groundhog threshing machine, 70, 73

H
Hadley. A. N., 61
Haines header, 50, 81
Haines & Houser Company, 81
Haines Hllinois Harvester, 50
Haines, Jonathan, 50, 89
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Hand corn planter, 30-31
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Harrison **Jumbo™ {steam engine), 111
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hinged, 21
Nishwitz disk, 21
spring-tooth, 21, 23
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triangular (A-frame), 19, 21
purpose, 19, 21, 36
rates, 21, 23
repairs, 21
Hascall, JIohn, 77-78
Houser combine, 81
Hawkins, T. 1., 41
Hay balers, 95-97
Hay carriers, 93
Hay forks, 92-93
Hay icaders, 91-92
Hzy-making, 84-97
balers, 95-97
carriers, 93
forks, 92-93
loaders, 91-92
mowing machines, 87, 89-91
rakes, 84-87
rates, §4-90, 96-97, 99
scythe, 84
sling, 93-94
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tedders, 91
Hay press, 95-97
Hay rakes, 84-87
Hay sling, 93-94
Hay stacker, 94-95

Headers, 49-52
Esterly, 49-52
Haines, 50
Heath, John E., 52
Herald combine, 81
Hillside combine, 82
Hillside plow (sidehill), 18
Hinged harrow, 21
Hollingsworth rake, 85
Holmes Hinckley Company, 101
Holt, John C., 80-81
Holt combine, 81-82
Holt Company, 82
Horner, John M., 80
Horner “Traveling Harvester Monitor No.
2", 80
Horse-fork, 92
Horse-rake, 84-85
Huber Company, 112
Husking peg, 63
Hussey, Obed, 42, 44, 89, 107

I
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International Harvester Company, 38, 115
Towa, 32, 36, 92
Iron rollers, 23
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Jones & Quigg, 115
Judson combine, 81

K
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Ketchum, William F., 89
Ketchum, reaper, 44
Keystone Manufacturing Company, 92
Kingsland and Ferguson Company, 73
Kinningworth, Massachusetts, 114

L
Lane, John, 14-15, 17
Lane, Samuel, 77
Leland, George W., 80
Lister corn planter, 33-34
Locke, Sylvanus D., 34
Log rollers, 23
Louisiana, 38, 101
Lynn Iron Works, 113

M
McCormick Company, 115
McCormick, Cyrus Hall, 42, 44, 46, 49,
54-55
McCormick binder, 55
McPitridge, C. A., 54
Maine, 70, 72, 77, 85
Manny reaper, 44
Manning, William, 89

Marsh, Charles W., 52

Marsh harvester, 52, 54

Marsters combine, 8t

Maryland, 40, 47

Maryland Agricultural Society, 107

Massachusetts, 16, 69, 101, 105, 113-114

Matteson and Williamson combine, 81

Meikle, Andrew, 69

Michigan, [15

Minges combine, 81

Merrit and Keltogg Company, 103

Mevyers combine, 81

Michigan, 7, 77-78, 103

Michigan Double-Plow, 16-17

Mid-Atlantic states, 9, 25, 28,4041, 69, 85

Middle colonies, 67

Midwest, 12, 16, 18-19, 25, 32, 3, 36-37,
44, 51, 86, M4, 102

Miller, Lewis, 89

Minnesota ‘‘Little Giant'* (steam engine),
111

Minneapolis harvester (binder), 55

Mississippi, 38

Mississippi Valley, 18, 28

Missouri, 54, 73, 109

Moline, Illinois, 115

Monitor “‘Champion’’ (steam engine), 111

Moore, A. Y., 80

Moore, Hiram, 77-80

Moore, Oliver Kidwell, 80

Moore combine, 77-80

Mulliken, Samuel, 69

N

Nebraska, 51

New England, 5, 12, 36, 41, 67, 85

New Jersey, 8, 41, 85, 89

New York, 9, 25, 27, 36,42, 44, 46, 54, 65,
72, 77-78, 85, 89, 92, 96, 101-102

New York self-raking reaper, 4647

Newbold, Charles, 8, 114

New Jersey, 113-15

Mew Jersey Steel and Iron Company, 115

New York, 113-14 :

Nichols and Shepard Company, 73

Nishwitz disk harrow, 21

North Dakota (Red River Vulley), 18, 23,
18

Northwest ““New Giant™ (steam engine),
111

Nourse, Joel, 16

(¢
Ohio, 27-28,36,41-42,44 47,52, 58,68,72,
85, 89, 92, 101, 103
0Old Colony Strong Plow, 12
Oliver, James, 17
Open-hearth process, 115
Oregon, 82
Osborne binder, 55

P -
Pacific Coast, 18, 28
Palmer’s hay stacker, 95
Paring plow, 19
Patterson, James E., 80
Peacock, David, 9-10
Peck, J., 76
Peck, A. 5., 59




Pennock, Moses, 25
Pennock, Samuel, 25, 85
Pennock drill, 25, 27, 30
Pennsylvania, 27-28, 36, 4041, 69, 85, 87,
92, 101-102, 109, 113-16
Perkins, Ephraim, 85
“‘Perpetual Press™” (hay), 96
Peterson. J. C., 58
“*Pigeon wing™” reaper, 47
Pilgrims, 7
Pittsburgh, 114-15
Pints, Hiram A., 70, 72
Pitts, John A., 70, 72
Pitts threshing machine, 76
Plows, 7-19
Carey, 11-12
colonial, 78, 11
Deere, 15-16
iron, 8-10, 12, 15-16
Jefferson’s, 8
Lane’s, 14-15, 17
Michigan Double, 16-17
Newbold's, 8
Old Colony Strong, 12
Peacock’s. 9-10
prairie breaking, 12, i4-15
shovel, 11, 35-36
steel, 9-10, 14-16
Wood's, 9-10
wooden, 10-12
componernts, 8
draft power, 10-11, 14, 17-18
problems, 10, 14, 17
repairs. 8-9, 11, 14
rates, 11, i4, ¥7-18, 112
fequirements, 7
standardization, 8-10
Flumsock Rolling Mill, 1i4
Pope, Jacob, 69
Fort Huron ““Rusher’ (steam engine), 111
Powell Combine, 81
Prairie breaking plow, 12, 14-15
Price combing, 81
Puritans, 7

R
Randall & Jones Double Hand Planter, 31
Rank. Amos, 47
Reapers, 41-49
Atkins, 44
dropper, 47, 49
Hussey's, 42, 44
Ketchum's, 44
McCormick's, 42, 44.46, 49
New York self-raking, 46-47
pigeon wing, 47
self-rake, 4647, 49
Red River Valley

See North Dakota
Reverberatory furnace, 114
Revolving rake, 85
Reynolds and Patterson combine, 81
Riddle, 68-69
Rider, J. H., 32
Rhode Island, 7
Robbins, Martin, 32
Roberts, Cyrus, 73
Robinson ““Conqueror’ (steam engine)
Il
Rockweli, D. S., 31
Rollers and clod-crushers, 23

»

S
Scrapers, 38
Seed drills
See grain drills
Self-raking reaper, 46-47, 49
Seymour and Morgan Company, 46
Seymour’'s Broadcast Sowing Machine, 25
Shippee, L. U., 81
Shippee combine, 81
Shippee Harvester Works, 81
Shovel plow, 11, 35-36
Sickle, 40-41
Side-delivery rake, 86, 91
Singing plow, 15
Slip-around, 86-87
Smith, F. N., 65
Soft-center steel, 17-18
South, 11, 37, 41, 85, 10i-102
South Carolina, 38, 105
Spooner, Eliakim, 25
Spring-tooth harrow, 21-23
Square harrow, 42
Standish, P. H., 109
Steam power, 76, 81-82, 101-112
portable, 101-103
stationary, 10i-102
traction, 103-112
Sterling Iron Works, 114
Stockton Combined Harvester and Ag-
ricultural Works, 81
Subsoit plow, 18-19
Sulky cultivator, 37-38
Sulky plow, 18
Suiky rake, 8586
Sweeps, 70, 102
Sweep-rake, 86-87
Swing plow, 17-18
Swinging straw stacker, 74

T
Tedder, 91
Tennessee, 77
Thomas & Mast Company, 28
Thompson, John, 33

Threshing, 67-76
fanning mills, 68-569
feeders, 74
flails, 67
stackers, 74
sweeps, 70, 102
threshing machines, 69-76
treading, 68
treadmills, 70, 102
winnowing, 68-69
rates, 67-69, 72, 76, 103
Townsend, Peter, 114
Tractors (gasoline), 18-19, 23, 38, 56, 63,
76, 83, 100, 112
Tractors (steam), 23, 103-112
Treading, 68
Treadmills, 70, 102
Tredegar Iron Works, 101
Trenton, New Jersey, 115
Triangular harrow (A-frame), 19
Tull, Jethro, 24, 35
Twine binders, 52, 54-55

U
U.S. Steel Corporation, 115

v
Vermont, 63, 77
Virginia, 27, 40, 42, 44, 101, 113
Virginia Company, 113

w
W. Tift and Company, 101
Walker. E. L., 92
Watter A. Wood Company, 54
Wanzer & Cromwell Company, 85
Washington, 82
Wemple, Jacob V., A,, 72
West Point Foundry, 101
Westinghouse, George, 72
Wheelbarrow seeder, 25
Wheeler, Cyrenus, 89
William Deering Company, 54-35
Wind stacker, 74
Winnowing, 68-69
Wire binder, 52, 54-55
Wisconsin, 37, 49, 54
Wood, Jethro, 9-1C
Wood and Mann Steam Engine Company,

102

Wood binder, 55
Wyandotte, Michigan, 115

Y
Young, David, 80
- Young combine, 81
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