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The future looks bright for tool users and
toolmakers in the gardening and smali-
tarming field, Little imaginative thinking has
gone into such tools in recent years be-
cause technology has been enamored
with the concept of Big. But all sorts of in-
terasting ideas await development. This
book will help point the way.
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I'd like to dedicate this book to my Grandfather who
inspired me to learn the things which made my doing
this book possible, and to my Dad who taught them
to me.

.DS.B.
2/15/78
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=55 Preface

Tools for Homesteaders, Gardeners, and Small-Scale Farmers is a tech-
nology sourcebook, not an exhaustive product listing. We want to show you
what tools and implements exist to assist the small farmer and where they
can be found. But, to be fair, we have 1o admit that there are many more
seurces of tools than we've been able to locate in the past year. If we missed
a company you know about and trust, please let us know. If you are
interested in distributing any of the products listzd, we'd encourage you to
write to the manufacturers. Many have expressed an interest in opening
new markets.

It must be emphasized that the preduct descriptions in this book are
not evaluations of the products. We are, in most cases, presenting the
information provided to us by manufacturers or distributors. If we say
more about one product than anotber, it is because somebody told us more
about it. The same is true¢ with photographs. We do not intend photo-
graphic coverage to be an endorsement of any product. However, we must
confess to discriminating in favor of hard-to-find items both verbally and
photographically.
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=35 Introduction s

Finding the right tools can be the most crit-
ical need for a small-scale farmer or a largescale
gardener. It can mean the difference between
staying on or leaving the land, between a sense
of drudgery or a sense of fulfiliment, between a
successful harvest or a meager crop, between
proiit or loss.

This catalog will, we hope, help you to find
and-use the tools you need to produce food. The
tools and equipment described in its pages were
selected primarily for their value te the home-
steader, truck farmer, and the small-scale organic
farmer, but backyard gardeners should also find
things of interest. This book atternpts to fill the
gap brought about by what the late E. F.
Schumacher of the Intermediate Technology
Development Group in London termed “the
Law of the Disappearing Middle,” As tech-
nology steadily moves to higher planes, we are
left with primitive, simplistic tools on the one
hand, and a very complex, sophisticated tech-
nology on the other.

This book intends to show that interme-
diatescaled farming is one topic in which
people of all lands share common interests and
common needs. It is built on five important
concepts which we believe to be true:

L. that in many instances the developing na-
tions are ahead of the industrial giants in
developing appropriate tools and machines
for successful farming on a small scale;

2. that although it may not be readily avail-
able everywhere, the technology exists some-
where or has existed at some time in the
past to accomplish those tasks which need to
be done in an efiicient way on the small
farm;

3.that it is just a matter of implementing
existing knowledge to get these tools to
those people who want to put them to work;

4. that to satisfy the need expressed by the

small farmer does not mean a techmological

regression to the primitive techniques prac-
ticed on yesterday’s small farm, but rather a
rediscovery of these techmiques, a recog-
nition that they retain relevance to today’s
small farmer;

5. that what is called for is a modernization of
these techniques, applying the technological
wisdom of today to the techniques employed
i1 the past.

—Diana Branch, Editor

EXPLORING ALTERNATIVES

Innumerable groups and societies are now
concerned with exploring alternatives—alterna-
tives that do not destroy, waste, or pollute our
natuial resources. More and more individuals
are dissatished with the mindless repetition of
simple tasks imposed by mass production and are
seeking greuter self-fulfillment and freedon from
the tyranny of superficial nine-to-five routines.
The movement toward self-sufficiency, home-
steading, organic gardening and farming, und
natural focd is a part of this whole movement.

The problems of agribusiness are also forcing
us to explore alternatives. The problems are of
both scale and technique: mechanized farming
of vast areas with huge machines and widespread
use of chemical fertilizers and sprays; the devel-
opment of food factories; the massive infiltration
of artificial ingredients into our foods; the inten-
sive breeding of animals raised in confined con-
ditions for slaughter.

Is more energy being poured into this type
of farming than is produced by the harvest? Is
the soil’s substance being eroded? Do chemical
sprays harm the environment more than they
benefit the farmer? While surely we need the
food, do the means we use to produce it destroy
the resources on which we all depend? Are there
satisfactory alternatives that could provide as
great a volume of production using less-violent
means?

Xiii
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These are some of the broad questions that
are being asked by more and more people.

There are other related guestions, too. As
technology moves forward, machines become
ever more sophisticaced in doing the work of
more and more people. In a period of rising
unemployment throughout the world, should not
this trend be reversed?

Certainly in developing countries, the
planners and governments are beginning to have
second thoughts. In many cases, the modern
high-level technology that was introduced to
increase productivity in various fieids has proven
disastrous for the countries concerned. Western-
style technology used scarce supplies of capital
and costly fuel, required maintenance beyond
the ability of lucal skills, provided very little
employment and even, in some cases, drastically
reduced employment. Now, more appropriate
alternative methods are being investigated by
develaping nations. These methods create more
employment, use less capital, can be maintained
by local skills, increase productivity by successive
small increments, and are appropriate to the
social and economic requirements of the par-
ticular country concerned.

Certainly, the time seems to be ripe for an
examination of alternative techniques that could
provide some solutions to the mounting concern
that is being expressed. There are several lines
of investigation that could be followed:

First, existing practices could be modified at
the technical level in order to use renewable
resources or modify machines so that less pollu.
tion is caused and less damage is done to the
environment.

The second approach could be to revive and
reintroduce an older, tried-and-proven tech-
nology using more labor, in which individual
skills are needed, providing meaningful work
and job satisfaction. These skills may have to he
relearned and the technology and tools reworked
10 suit modern meithods and materials.

Third, the scale of modern: techniology could
be changed to meet the needs of a particular
area or industry. Centralized production could
be changed to smail-scale production serving
iocal areas rather than supplying several states.
More employment would be provided, with less
fuel being wasted on transport. Local prefer-

Xiv

ences could then be catered to, for the establish
ment of a small indusery in a local area has a
multiplier effect on the local economy.

In a sense, this book is an amalgsm of all
three approaches with regard to agricuiture and
small-scale farming. It contains examples of
many different tcols and pieces of equipment
that can be used in each stage of farming, from
plowing to harvesting, from preparing the soil
to processing the crop. Some of these tools are
based on older, well-tried technologies; some are
scaled-down, smaller machines designed for
smaller farms; others are designed to use rencw-
able resources to help make organic farming
more praductive,

This mine of information, carefully gathered
and cataloged here, should prove invaluable to
farmers, gardeners, and small landholders alike.

—Frank Sotomon,
Editor, Intermediate Technology Publications

TOOLS, NOT MACHINES

Throughout the compilation of this book,
we have selected the tool over the machine. The
difference may be clear-cut in our minds, but
not always so distinct in reality, since one and
the same product may be a tool or machine,
depending upon who is using it and how it is
being used. A brush in the hand of an artist is a
tool. The printing roller that duplicates his
painting a bilijon times into a wallpaper pattern
is a machine. There is nothing wrong with 2
wallpaper machine (though wouldn’t it be becter
if we all decorated our own walls?) just as there
is notiing cssentially right about an artist's
brush. But there is a difference. Peculiar thiugs
begin to happen when that difference is ex-
tended indefinitely in human activity. The tool
remains hand-directed and unhabituated; the
machine becomes increasingly more automatic
and addictive if its power is not curked. If you
iet go of the paint brush, it falls on the floor; the
wallpaper machine will go on making wallpaper
while you sleep. Because it is 50 easy to produce
with a machine, we inevitably let it preduce
more than we need. The machine can pro-
duce an unlimited supply of wallpaper, but there
is never a surplus of art.

Tools humanize; machines dehumanize.




INTRODUCTION

Tools make unigue products—each a hittle differ-
ent from the other. zach speaking eloguently of
the tool’s user. A machine deals in multiplied
sameness no matter who or what aperates it. ‘The
best machine operators are other machines.

The wol is fragile because it is individual.
The machine is powerful because it is collective.
in any contest where winning is measured in
quantity, it is a mathematical certainty that the
machine will win because it can always get there
“the fastest with the mostest.” As long as eco-
nomics makes quantity the goal, the machine
wiil devour the tool. And when all tke tools are
gone, the machine will devour lesser machines.
For tyrants, the machine is the ultimate tool.

While our supplies of cheap fossil fuel lLast,
farmers need machines to continue to wrest !and
away from other farmers for the ultimate aggran-
dizement of agribusiness. In the new technology,
homesteaders, gardeners, and small farmers can
five well with tools and have nuuch less need for
machines. But they need lots of tools,

The magic of any book, we believe, is in the
possibilities it raises in the imagination of the
reader. There are forgotten tools that could be
made again—only better—and future tools not
yet dreamed of. The ideas for them could spring
from - the obsolete tools of the past, so we have
included pictures of farm tools from old man-
uals. Studying the anatomy of a 1930 tractor
which is especially suitable to the needs of
today’s farmstead, a handy person just might be
persuaded to build another one—or more.

There is a strong heritage, especially in the
United States but elsewhere too, of the farmer as
inventor. A large percentage of our inventors
came from rural communities, and virtually all
* the industries which grew up in the United
States in the 1800s started on a very small scale,
often as one-man operations. Cyrus McCormick,
Oliver Evans, Eli Whitney, even Henry Ford—
each grew up on a farm. The inventors of tools

we still need wili most likely come from the
rantks of today's small farmers—and their chil-
dren.

Seme toois now marketed for special pur-
poses have uses for growers that the equipment
makers didn't foresee. We've tried to include
these tools whenever we've been aware of them.
For example, a supplier of orchard. ard fruit-
farming equipment manufactures a mulch
spreader for the commercial strawberry grower.
The spreader can be placed ¢n 2 wagon or in the
back of a pickup truck. Straw bales are fed into
one end an” are chopped up and delivered out
the back onto ihe strawberry plants. But the
mulcher could be used te lay down straw or
spoiled hay between raspberry rows, vegetables,
or wherever the furmer ueeds it.

Common lawn and garden tools have un-
common homestead uses. A grinder-shredder
wiil chop silage for cattle feed out of corn,
pumpkins, mangels, or other plants. It will even
grind a crude corn and cob meal for cows. A
battery-operated hedge trimmer works fine for
summer and winter raspberry pruning. A
battery- or hand-operated sidewalk edger makes
an adequate cutter for strawberry runners. A
big ten-tined silage hand fork makes an excellent
tool for handling mulching materials like
shredded bark. The equally large hand forks
we used to call barley forks, with tines closer
together than those of a silage fork, are good for
shoveling sawdust mulch. ' :

Surely the futuz= looks bright for tool users
and toolmakers in the gardening and small farm-
ing field. Little imaginative thinking has gone
into such tools because technology has been
enamored with the concept of Big. All sorts of
interesting ideas await development.

‘We hope this book can help point the way.

—Gene Logsdon,
Organic Gardening

Xv




-—1~- A Picture of the
Small Farmer Today

SMALL-SCALE FARMING™

by Jlerry Belanger

Pick up almost any issue of Countryside and read about the people whe are prospering on smail
farms. Of course it's possile. We prove it every month.

But we're also careful o point out that it isn't easy. Not everyone whe dreams of a small farm is
going to make it.

Most farmers would be sarprised to learn that anyone could be shecked by having their small-farm
dreams shattered by an introduction to agribusiness. After all, everyone must certainly know that our
farm population has been cut in half since the 1940s, and that the exodus is continuing even now.
Everyone (and certainly anyone interested in starting farming) should be aware that only the larger
and more-eficient farms are surviving.

If you haven’t heard that wheat is selling for less than it brought in 1949, that cattiemen have been
selling below the cost 6f production for more than a year and a half, or that dairymen have been skirt-
ing the same situation for scveral years, you probably havea’t done enough homework to be ready to
farm. I you don’t know that the average U.S. farm encompasses 400 acres and represents an investment
of about a quarter of a million doilars, and that the USDA predicts that it will take half a million
dollars to break into farming by 1985, you might want to reconsider.

If that’s the case, what are magazines like Countryside and Mother Earth News all about? Is it,
as you ask, all a dream?

No, but let’s get a few things straight.

To begin with, it’s important to understand the distinction between homesteading and farming.
H you're talking about praducing your own food and preparing for the hard times ahead, that’s home-
steading. It can be accomplished on a large farm, a small farm, or in town, and since many people in
rural homes do not produce their.own food or prepare for the future, they are not hemesteaders.

Farming, on the other hand, involves producing food for sale or barter.

In Couniryside magazine as in the countryside itself, there is a Iot of overlapping. Some of our
topics cover farming, some cover homesteading, and many include both. if you want to be very technical
about it (which we never are in the magazine), if you raise rzbbits for your own table, you're home-
steading; but the minute you seil a fryer, you're farming.

A chicken farmer, then, could be one who has 100,006 birds in cages in climate-controlled, light.
regulated buiidings . . . or it could be a person who seils a dozen eggs oceasionally from the surplus
produced by a backyard flock. It shouldn't take much imagination to figure out which one is going to’
produce eggs at the least cost. '

This leads us to the fact that farining is a business. Obviously, you say . . . but it's not obvious
to the dreamers. People who don’t have enough business acumen to run a po acorn stand envision
themselves as farmers, but it won't work. In fact, without knowing and adhering to business principles,
even homesteading won’t work! The difference, of course, is one of scale. The loss of a couple of
dolfars on 2 homestead can be written off as entertninment or exercise or education or any number of
other expenses, but a loss on a farm is a Joss, period.

This, perhaps, s z: the heart of your concern, so let’s examine it in closer detail.

* Reprinted with permission, Counirysice, September 1977.
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Any business, in any ficld, requires capital. You can’t even start a lemonade stand without a lemon
{or today, perhaps, a synthetic substitute). Farming takes thousands of dollars, depending on the laca-
tion and type of enterprise. The average Wisconsin dairy farm today represents an investment of
$180,000.

In the lemonade business, you'd probably borrow the lemon from your mother. She might not
even make you pay her back and almost certainly wouldn’t charge interest. But farm clebts today stand
at more than $1 billion, and those who lend that money expect to be paid back, with interest. Because
they expect to be repaid, they examine the borrower’s qualifications closely. 1f all you know =bout
farming is what you've read in Countryside, Organic Gardening, Th» New Farm, and Mother Earth
News, you probably aren’t a very good risk.

So you need training and experience in the business. With the lemonade stand, you must know
how to mzke lemonade, how to make a sign, how to select a location and a nice hot day, how to make
change. Certainly no one would start a grocery or hardware store without knowing something about
graceries or hardware, without making some type of market survey, and a great deal more. And if
anyone thinks farming entails nothing more than buying some land, getting on a tractor, and going
te it, well then yes, they're dreaming.

Will you raise cash crops or livestack? Will your crops be corn or soybeans, apples or celery, cab-
bages or artichokes? Why? Will you raise pigs or sheep or cows? Will your cows be beef animals or
dairy animals, your pig enterprise a farrowing operation or a finishing operation or a farrow-to-finish
operation? How much experience do you have in whichever you choose? How much capital will it
take to get started, how long will it be before you can expect any income, how much money will you
need to carry you through that period, what will your cash flow be, what kind of price will you need
to make encugh money to make a living, what kind of price can you expect in the future?

What kind of wachinery will you need, and what do you know about buying, operating, and main-
taining it?

And what about marketing? Is there a local market for your pigs or fat lambs, or will you have to
ship them a long distance? Is the goat cheese co-op to whom you'll be selling milk established and
well managed, or will it fold just about the time you get your herd built up? Or, if you intend to
market milk yourself, how thoroughly have you investigated regulations governing such activity, how
closely have you figured costs, just how certain are you of your potential market? If you sold a few
gallons to the parents of a baby who's allergic to cow’s milk, a guy with an ulcer, and a health food nut
and assume that counts as valid market research, we can guarantee that you won’t be farming very long.

All of this is only the rawest beginning, yet many people who dream of the countryside ignore
even these most basic steps.

Now we come to the question of size. Is it really necessary to have hundreds of acres if all you want
is a small farm? _

_ Average size varies with location and type of enterprise. An acre of strawberries or asparagus near
a major population:center might be profitable; an acre of wheat probably would not.

In most cases, a small farm is at a competitive disadvantage if it produces the same products that

a large farm in the area produces. The larger farm can make better use of labor and equipment and
_can more easily acquire operating capital. But we have seen some exceptions.

. I a dairy farmer milks 100 cows with an average production of 10,000 pounds aind sells that
million _pounds of milk per year at $9 a hundredwenght he grosses $90,000. The farmer who milks 10
cows of the same caliber grosses $9,000,

If both farmers had the same lineup of equipment, those costs would smother the smaller of the
two. If the large farmer had large, fast, new equipment he would accomplish much more than the
smaller one with small, slow, old equipment that constantly required repairs. But . . . there could
be corapensations. If the larger farmer’s equipment and other costs were such that his expenses came
to $85,000 a year, he’'d only have $5,000 left. And if the smaller farmer could hold his costs down to
$1,006 a year, he’d have $8,000 left.
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A few years ago it would have been tough to find examples of this. New equipment was relatively
cheap, there wasn't as much old equipment available, fuel was inexpevsive, fertilizers and chemicals
constituted a much simaller portion of the farm bLudget, land costs were lower, taxes were lower, and
so forth.

But today, @ new combine costs §40,000 or more: un clder, smaller one can often be found for
$100. Big farmers want—they need—8-, 10, or 12-bottom plows costing thousands of dollars. They
have no use for the oid two-bottom out behind the shed, and they sell it for scrap metal prices. An
average-size tractor (now ahout 85 horsepower) will cost more than $10,000; older, smaller models can
ofier. be had for under a thousand.

You'll have to be a mechanic if you own the old stuff, and you won’t work as many acres in a day.
But vou'll get the job done. And you won't need nearly as many bushels or gallons or pounds to cover
the cost of capital, to repay loans, and pay interest.

Large farmers are extremely shrewd managers. They have to be. They have large equipment
hecause they know exactly what it costs them and what the alternatives are—and because they make
money with it

Small farmers have to do the sume. A piece of equipment is not necessarily right just because it’s
old and small and cheap. Small farmers require the same type of management skills as large farmers;
they only apply them differently.

There are several other angles here that can get us off the track. You, the reader, and I have a
somewhat different view of the future than most farmers. For the most part, we believe in organic
farming, and we're concerned about chemicals in our food and soil. We can see ecological webs that
others ignore or are Llind 0. We are, perhaps, more deeply aware of the real meaning and nature of
the energy crisis and its refation to food. We're uneasy about megafarming and disdainful of the
middleman with his processing and packaging and advertising and hauling. We think that somehow
this is all wrong and that we can make it right.

1f yow're serious about farming but lack experience, homesteading is certainly one of the hest
places to begin learning. Or, you might consider formal training and then working as a hired hand.
With more experience, you might be able to farm as a renter or on shares. In all of these situations,
you'll have to act like an agribusiness farmer, of course, unless you are lortunate enough to find or-
ganically inclined people tc work with. It’s getting easier all the time.

But perhaps the best alternative of all might stem from this encouraging note: fully two-thirds of
all American farmers earn more away from their farms than they do from farming,

In organic and other ecological circles, this is generally taken as bad news. More than half the
farmers of the 40s have been forced out, and only one-third of those remaining can be said to be full-
time farmers. Ninety percent of our food is produced on ten percent of our farms. And yet, if part-
time farming is actually twice s common as megafarming, isn't this a golden opportunity? If we can
continue to earn a lving in town, it doesn’t really matter if the farm makes enough money to support
us or not. We can learn. We can improve our land, haild up our herds and flocks, settle in with
machinery that's proper for cach individual farm, build up equity, be organic.

It's not the ideal situation, because proper farming requires careful timing and full-time supervision
and surveillance, but it's a darn good second cligice. For most of us, it's the only logical choice. With
study and practice, with good management and sound financial planning, a part-time farm can become
a fulltime one . . . and if our hopes that agribusiness can’t last should prove to be right, such small
farms will be in an extremely enviable position.

One thing more. Most orgasicaily inclined people know that it takes three to five years to convert
a chemical farm to organic methods. But what many do not know is that many farmers believe that
it takes five vears, even for an experienced farmer, to get to know how to work a particular farm. Every
place is difierent, every situation is different. This is yet another reason for the greenhorn to be cautious.

Yes, it's possible to make a living on a small farm. But it probably takes about as much training
and preparation as a career in law or medicine or any other worthwhile profession.
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SWEENY AMONG THE DALES

by James C. McCullagh

The Sweeny farm rests across a stream
past a huddle of pubs

and che newsstand in Brecon

which peints a hurried finger at the green
and barren hills of Wales.

It is Sunday, when farmers never sleep
but slow down their chores

to take stock of their work

and the week to come.

I see the man Sweeny

moving back and forth

between barn and house

like a windmill.

He motions, like a policeman,

for us to come aboard.

We walk up the snaking hill

iike the ones the children draw so well

past the piles of steaming dung

to the courtyard where the ghosts of horses play
among the tools of tii» fieids

graying yet hopeful of re;urn to service.

In the pasture stands a mare

very white against the earth

that knows man Sweeny moves before she does.
“How old,” he asks, “do you thipk she is?”

To be polite and safe I said, “Thirteen.”
“Thirty,” he said and cradled her

with brown and freckled hands,

feeling her still strong flanks

which have carved thie rocky hills for years.
“Horses,” Sweeny said, “‘used to work these hills
before we gave them to the sheep,

But horses are coming back.

I visit auctions up and down the coast

buying equipment for my stable.

Horses are coming back.”

On the way to the car Sweeny showed us
a forge “from a local smith who died.”
Among the hundredweight of steel,

thie hammers and the tongs of silence,

1 see a new fist striking the shoe

sending sparks across the dull Welsh earth
igniting fields of harvest wheat

plundered from between the reins,
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FARMING IN WALES

by James €. McCullagh

In the absorbing hills of South Wales rests the ten-acre orgamic farm of Sediey Sweeny and his
wife—a piciure book farm, complete with Black Welsh Mountain sheep, an array of horse-drawn farm
equipment, and compost piles that steam. But this is not Welsh acreage populated by romantics 1f
you want straight talk about the rigors of orgunic farming on inhospitable land, Sweeny is the one
to go to. He is uncompromising i:: his advice; e minces no words.

Sweeny and friend.

Let the new farmer (or small-holder, as he would be called in Wales) ponder the following advice
trom Sweeny: “hard, long hours are inescapable, particularly when building up the farm and acquiring
the essential skills, The alternative is to accept third-rate results, whick, 1 feel, are the certain paths to
failure. One must learn to find recreation in the ever-changing work and the rhythm of the seasons.
More leisure should be posible Iater when the project is running well and one has achieved full co-
operation with like-minded neighbors.”

Sweeny, an ex-officer in the British Royal Engineers, bemoans the fact that until approximately "a
century ago, a peasant chuld grew up on the land and learned the skills by his father's side. By the age
of twelve, the rhythm of the farm life was part of iim, and by fifteen, he couid tackle practically every
job on the holding. He accepted the hardships and joys of subsistence hushandry because he had no
option. Today, cur would-be small-holder jumps in at the deep end with the soft option of the welfare
state waiting to rescue him if he fails to swim.”

And Sweeny does nct underesiimate the skill farming demands. “‘Self-sufficiency farming,” he
notes, “probably requires more mental and manual skills than most other callings. In olden times,
children learned their skills at their parents’ knees. But now we have a whole new generaticn of young
people divorced from the land and its traditional crafts. They have to learn from scratch; just like
tackling a foreign language, one cannot expect fluency to come quickly to an older person.”
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While advocating the discipline of selfsufficiency, Sweeny does not romanticize the challenge. “A
growing number of people,” he remarked, “are opting out of our industrial-economic society in the
hope of finding a new and true life of self-sufficiency on the land. The failure rate is high, almost
always a result of inexperience and lack of the very considerable skills needed to produce, with certainty,
a wide range of products necessary for survival. Qur people have become soft and are daunted by the
hardship that their grandparents accepted as normal.”

Strong words, indeed, but Sweeny practices what he preaches. A center of farin activity is crop
production. The three-year crop rotation is a variation of the traditional system used on mixed stock
farms in upland Wales. Wheat and rye (one-quarter acre of each) for home milling are autumn-sown
by fiddie direct on the inverted sward. Crops are cut by scythe, bound by hand, and placed immediately
on tripods to dry and harden. If the crops are carted in time, Sweeny reports that he turns “the hens
onto the stubbles for up to a fortnight before cultivating with spring tines. We then sow a crop of
grazing oats or rye to provide an early spring bite for house cows.”

Sweeny reports that the ground receives a liberal dressing of compost in February or March which
is plowed in not more than four inches deep. The ground is then cultivated with spring tines and
hzr=ows until a good ilth is obtained. [t is then ridged, using a single-furrow horse ridger. Three rows
of main-crop potatoes and one-fourth acre of mangolds are sown on the ridge in early May. A single
row of peas may also be sown. In late May, a4 double row of main-crop carrots and in early June, about
one-fourth acre of seeds are sown.”

According to Sweeny, the dredge corn crop is cut rather green using a scythe of a tractor mower.
It is not bound, >ut put immediately onto 2 Tyrolean-type three-wire fence so it dries like hay. On :he
fence, it is quite safe until careed.

Approximately three acres of grass are made into hay. If sufficient material is available, the fields
are compasted, harrowed, and rolled in mid-April and laid up until cut in early july. The hay is
cut with a tractor mower, turned with wooden rak =s, put anto tripods, and carted loose when ready.

The individual paddocks are grazed hard by cattle and sheep for five days and rested for up to three
weeks, thereby improving the sward and reducing the incidence of intestinal worms in the stock.

Sweeny states that ““all grassland is treated with calcinated seaweed, twc hundredweight (cwt.) to

the acre once every three years; it has also had one dressing of basic slag at ten cwt. in 1975 which has

already caused a remarkable growth in white clover.”

The Sweenys’ one-quarter-acre vegetable garden, in which the crops are rotated on a four-year
cycle {potatoes, pulses, cabbage family, roots, and onions), provides practically all-year-roand fresh
vegetables for the house plus a surplus for sale at the farm gate during the summer. And to extend
his season, Sweeny uses an attached greenhouse for early seeding. In fact, he has discovered that he is
able to grow tomatoes year-round in his greenhouse, which is quite a feat in Wales where light intensity
and sunshine levels are low.

Contrary to how it may seem, Sweeny does not consider his farm a haven of self-sufficiency in a
hostile world. He notes that “I am sure that a family could survive on its own in complete isolation,
but this would be a rather uncomfortable and insecure subsistence. Three or four neighboring small-
holders, working ir: harmeny and pooling their individual skills could live far better. Add u« bit of
modern technology and life becomes easier, with more leisure time, less drudgervy.”

And communality is a central feature of the Sweeny experience. For example, his flock of Black
Welsh Mountain sheep, consisting of a ram and 1welve ewes, graze the acreage on a hillside opposite
the farm and are tended unofficially by Sweeny's neighbor. In fact, a spirit of operation seems te per-
vade this Welsh farming community.

Sweeny acknowledges that when he has hay to cut, he simply has to call his friends. And when he
has a sheep to shear, a building to construct, or any formidable task, he does the same thing. And his
neighbors do likewise. He is presently equipping a forge, obtained complete from a smithy in the
nearby village, which will serve as a communal workshop for him and his neighbors.

Not unlike some farmers in the United States, Sweeny spends some of his time visiting farm
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auctions, ’dways on the lookout for good, used {arm equipment which will serve his needs. This way
he is building up an irpressive array of horse-drawn equipment for the time when his farm will be
plowed, cultivated, and harrowed by horses which, accorcing to Sweeny, “are part of the Welsh hill
tradition.”

Sweeny senses 2 genuine back-to-theland movement in Britain, something he doesn’t necessarily
greet with open arms. He firmly believes that people, if they are to be successful on the farm, must
recetve solid training for the job. Accordingly, he hopes to encourage some British agricultural schools
to initiate a formal apprenticeship program for weuld-be farmers. A number of schools have shown
fonsiderable interest in this program.

For his part, Sweeny has an apprentice on his farm who is Iearning the ropes from the ground up.
Sweeny emphasizes that “experience comes only with the time, and I would suggest an inexperienced
youngster would be unwise to attempt subsistence fanming untii he spent two years working on a geod,
mixed farm.”

Not everyone would agree with this approach to farm education. However, few, 1 think, would
argue with Sweeny's success. And if you would like to learn more about this fascinating farm in Wales,
write for a booklet entitled “Self-Sufficient Smail-Holding,” which can be obtained from the Soil As-
saciation, Walnut Tree Manor, Haugley, Stowmarket, Suffolk, England. Price, 31,

AVI—A VILLAGE CONCEPT

by Williem R. Lawson

Editor's note: The American Village Instirute, teach-
ing the dying skills and concept of =elf-sufficiency, is a
source of hand- and foot-operated tools made from
traditional designs and materials.

In many ways the American Village Institute is perhaps the most unusual nonprofit research and
educational organization currently active in the field of alternatives. Young, but rapidly growing, the
AVI was begun in early 1975 by a small group of dedicated “villagers” who saw the need for a2 com.
prehensive institute eniirely devoted to teaching people how to hecome more self-sufficient. Not just
1o be self-sufficient individuals, but also how to create reasonably self-sufficient communities. It is this
emphasis on small-community—or village—developmen: that lies at the heart of the AV1 concept.

In order to fully understand the objectives of the AVI, it is first necessary to understand what is
meant by the term “village.” In brief, a villags is defincd as a simple composite of family farms, trades-
people, and a marketplace. It is further distinguished by the fact that most of its inhabitants can and
do provide most of their own: basic necessities, and at least some of their niceties, It is also perhaps the
largest form of sucioeconomic grouping that can still function entirely on the basis of trade, barter, and
the exchange of, laber.

With this definition it is easy to see how the village concept can provide a very useful framework
for exploring the entire area of selfsuthciency and appropriate technology. By using this village ap-
proach, the AVI is developing a broad research and educational program that has many innovative
features. One of the most important of these has to de with the study and design of appropriate tools
and equipment, and the tzaching of the skills necessary to meake and use them.

To begin with, the Institute is mostly interested in the development of those tools and methods
that are ordinarily associated with traditional crafts, trades, and skills, The reasen is simple: no one
can be any more self-sufficient than if they can provide their own food, clothing, and shelter, as well
as their owa tools. [Prior to the industrial revolution that is exactly what most people did—at jeast
within the village structure.] At the same time, the best way to learn these skills is to study them under
the guidance of someone who has already mastered them. With this in view, the AVI has begun a com-
prehensive apprenticeship program that encourages each student to master at least one craft or trade,
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An apprentice at the AVI workshop.

and gain at least & working familiarity with all rhe skills necessary to provide the basics of food. clothing,
shelter, and tools. Although still in the initial phase of development, it is envisioned that each student
who completes the entire course will have the knowledge and ability to create a very comfortable, yet
highly seif-sufficient way of life.

This focus on tools and related 1echnolegy is not accidental, In [act, one of the primary reasons
the AVI was established was because there were no fonger any sources for many of the hand- and foot.
operated tools and equipment common to rural America up until the 19405, The object from the
beginning was threefold: fivse, 1o make available many of these items that have faded into the past (or
are collecting dust in antique shops); second, o reintroduce a new standard of qualivy in design, erafu.
manship, amd materials; and third, 10 provide a reliable method of (unding for an apprenticestyle
craft and trade school. Specific products have not only been selected because of their traditional
use, but also because they require a broad range of crafts and =kills in the making. They also refiect
the type and range of products many students will begin producing once they have established their
own shops.

In addition to making traditional tools and equipment, the Institute has also begun to develop
many of the older methads and processes that were originally used 10 make these tools. This begins with
the basic methods of extracting and refining raw materials and carries through to the last touches on
the final product. For the most part, the emphasis is on the use of hand and foot power—though there
is also an attempt 1o recreate and/or improve upon earlier uses of water, wind, and animal power.
This work iy aimed at developing a contemporary version of ali the tools, hardware, and technology
that were typical of an average early American village—as well as the knowledge and skills necessary
to use them. The object is not to recreate the past out of curiosity, but rather to regain much of what
has been forgotten and integrate that knowledge with what is being learned today.
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Three of the implements
manufactured by 411
{lefe to vight): a cider
press, a corn sheller, and
1 raot cutter.

In addition to the apprenticeship program, the Institute is also developing a more general course
of instruction in applied (appropriate) technology This program was scheduled to begin in early
October 1977 and 1o include a variety of subjects ranging from organic farmiog to the design and con-
struction of energy-efficient architecture. ‘The emphasis is on teaching the underlying principles upon
which all technology is bused, and how to apply those principles in the development of contemporary
vitlage-scale conununities. The Institute is also beginning publication of a series of technical (how-te)
sunaly that will cover all aspects of selfsufficiency at both the family and village levels, Other pub-
lications, like the Institute’s bimonthly magazine The Cider Press, are intended to provide a more
general view of how selisufficiency can be related to a contemporary village structure,

Perhaps one of the most unigue teatures of the AVI is its growing membership program. Based on
the beiief that more people will become self-sufficient once it is technically and financially easier to do
30, this program otfers members the opportunity (o contribute their own time, energy, and t:lents to
the overall AV effort—and in return, receive all the benefits that this combined effore can produce.
In nuny respects this cooperative approach allows individual members to get back considerably more
than they put in, Lealso deamatically increases the effectiveness of che entire organization. For example,
the apprenticeship program is open to adl members wition-free (including room & board); iz turn, the
products made by the apprentices during the course of their training are available to the general mem-
bershipe for the cost of producing them {no profit is added). This serves the dual purpose of providing
free training for those who desire it, and highly crafted. exceptionally low-cost tools and equipment
for those who need them.

The membership program also provides a much-needed outler for the many creative people
throughout the country who would like to become involved in Alternutive research and education, but
have been unable to find an organization that can rtranslate their energies into constructive projects.
Much of the Institute's research, as well as material for publications, comes from the more than 5,000
members iu the United States and many foreign countries. Participating members from many univer-
sities, indusiries, craftshops, and farms across the country provide the Institute with a steady influx of
valuable research information, suggestions, and ideas, In fact, many of these people have since become
permanent members of the Institute’s faculty and staff.

In brief, the village concept has begun to excite the imagination of people everywhere, in every
walk of life. It not only provides a framework for the development of appropriate tools and techneiogy,
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hut also promises to become the most direct way tor many peopie to achicve a greater level of control
aver their basic needs. By working within this concept, the American Village Institute has begun to
create a new direction that can get people wmvelved tn o very meaninglul way. Because of this co-
eperative approach, the AVE has become a powerful catalyst for change.

MACHINERY ECONOMIZING AND ANTIQUING ON THE SMALL FARM

by Rosalind Cich

Schuyler and Rit Case are selfsuthcient farmers from Sharon, Wisconsin. The Cases typity a
special breed of small former in the United States today, They have farmed all their lives, both having
grown up on Ilineis farms.

Schuyler Case explained their farming operation: “The two of us work our farm lone. We have
85 head of Holstein catele. 30 for milking. Our miik has been purchased by a local co-op for more
than ten vears. Our corn and soybean crops are sold through the local elevators. We grow oats and
hay for our ewn animals and sell what's feft.” To supplement this internal farm income, Case does n
little custom silo filling.

Case feels their farm has several advantages over much larger operations: “Because I have a fairly
simali place, [ can plow using one of the 45 hovsepower tractors that I bought 22 years ago. With that
and my newer 70 horsepower one, 1 can cur costs. Sare, I only plant 15 acves a day while my larger

The Case farm: a new hore for orphaned machinery.
Cerald Cross
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neighbors are plowing 75 to 100 acres with their 150 to 200 horsepower tractors that cost $30,000 to
330,000, but some of those farmers will never be out of debt. They are working for the bank.”

“Net anly that—with the.2 older wractors, vou just add gus to them and four new spa:k plugs and
they'll run. With the new fancy tractors, you need an engineer to overhaul them if something goes
wreng., P not condemning she farmer who wants a 350,008 tractor with @ cab top; Fll just stay out of
the felds on those windy days.”

“We've learned many different ways to cut costs,” said Rita Case. “We cui our grain with a 45-year-
eld McCormick-Deering eight-foot grain binder we paid 85 for fve years ago. We found it in a machine
shed on o furm. It was in such good shape that it still wears its original coat of paint. Since we've had
it. all we've repaired are the sickle and reel on it, which were both minor jobs.”

“Because I've gotten « reputation for collecting old machinery,” interjected Case, “I've been able
te decumulate some parts through dealers. The ones who've been in business a long time are often
excellent sources of old parts for old machines. One, who had no use for the oid pieces his company
had been storing, gave me a large quantity of them, like sections that go in the sickle of the grain binder.
I also buy and keep some machines that are nc. operable, solely for their parts.”

Mes, Case added, "We realize that o old machine does the job as well as its modern counterpart
does. The old equipment took time and labor, and the modern machines take much less time, but
they are alse much more expensive, Schuyler cuts grain with that old binder. There's a lot of labor
invoived, because then the grain has to be put through the threshing machine, whereas with the modarn
combine, one man can do it all with almost no help.”

“Although we generaily farm modern, we thresh ancient as 1 hobby,” Case noted. “Each year we
hold a thwesheree on this farm. People come from all over. Many of them have never seen a steam
engine before. Qur Advance 1910 steam engine weighs 20,000 pounds, and you have to start it at 8
AM. to get up the steam. We build a fire with wood until we get a full head of steam. Then we
start pouring on coal for greater heat, while its black smoke beckons the neighbors. With 125 pounds
of stean: we can start threshing as long as we stoke the fire and keep the 225-gallon water tank full.”

Rita Case smiled, “Our thresheree is a real show. At least 500 peopie come every year in August,
Sometimes we have as many as 1,900. Most of them come primarily to spectate, but many help. Last

Weighing 20,000 pounds, the
Advance 1311 steam engine
supplies power for threshing.
Gerald Cross
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Many volurteers make light work of collecting In action, the beit-driven Belle Ciiy 28-inch thresher.
Aard-bound shocks. Gerald Cross
Gerald Cross

year, a lawyer from Milwaukee (more thun a 90-minute drive) pitched bundles for three hours. Some
work all afternoon, others for 20 minutes, Lust year we threshed all afrernoon, finishing 12 acres.
After we thresh, we have a large dinner 1o which we invite 100 local people and friends. Everyone
brings something. The Milwaukee Journal even came to cover iast year's event.”

The Cases use several machines for threshing. “We have a Belle City 28-inch thresher which is
powered by our Advance steam engine. We also use 1932 Case and L. John Deere tractors to pull the
wagons. The Case is a € Model, 2-plaw, 35 horsepower, and the Deere is 18 horsepower.”

"1 don't know if you realize that in threshing, the grain is shocked by hand in old twine; you
have to use old binder twine because modern baler wwine is too heavy. All year 'round, we keep our
€yes open for old binder twine at sales. It's still good for use as fong as it's been kept inside and dry.
Recently, we bought some that was packed in the original bags it came in.”

Case continued, “Some of the things we have are too valuable not to take care of. Some of them
someday may be more valuable than the enterprise we make our living at. The farmer down the
voad sold a tractor he hought 85 years ago. He's usedt it all these vears and has taken good care of it.
He sold it for $1.100; that’s more than he paid for it new. I have two Allis-Chalmers WD 45
teactors that | hought new for $2,200 apicce, 22 years ago. I use them all the tme. Even so, right
now they're worth $1L,200 1o $1,400 apiece.”

“1 have u onerow corn binder in excellent condition. It's a real good one, 35 years old. I would
like to use it as a fun thing but it only does one row at a time. It ties the corn into bundles; then
they have to be picked up and put into a wagon. Using this machine, it would take ten men to
fill a silo in one day, so I just can’t spare the time to use it. The one that I use instead is five or six
years old, and 110 horsepower. It does two rows at a time; using it, two men can fill a silo in
one day. In other werds, I don't use old equipment if it's not reasonably efficient. My time is
important to me.” But, many times older equipment does a perfectly good job.

“l use a hay mower and conditioner that are 15 years old. Theyv're hooked together and pulled
with a tractor. My mower is a seven-foot Internationai. My New Idea hay conditioner crimps
the hay to dry it sconer. The modern machine that does their work is called a hay bind;
it cuts a swath ten feet wide and crimps the hay at the same time. The new machire costs at least
84,000, while my two when new ran about $2,000 together. You could buy used ones for about $500
per pair. Think about it; they're 70 percent as efficient as the new machine. They even have the
same operating speed, To me, there's not too much advantage in having a new hay bind.”

Rita Case mentioned another machine which c¢ould save money for a small farmer: the small
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wactor-pulled combine. Case elaborated, “From the thresher, the farmers went to a small combine
that one man could pull with a tractor with power take-off (a two-plow tractor, 40 horsepower). A
man could farm 150 acres, if he wanted to economize, with cue of these. As far as 1 know, they haven't
been made for at least ten years, but one of our neighbors bought a nice one at an auction. It’s 20
years old, in good condition, can be pulled with his tractor, and cost him around $500. If he'd
purchased a modern self-propelled combine, new, they start at around $26,000 and go up to $50,000.”

Case talked about another used piece of equipment that the smali farm could find valuable. *“The
Allis-Chalmers G Model tractor is not the kind of machine for a large crop farmer, but I hear theyre
very useful for the small vegetable farm. The motor’s in the back, and they cultivate one row at a
time., Most of the ones I see for sale are about 25 years old, but I hear they can be used for so
many different jobs that they are handy to have around.”

Rita Case offered some tips on collecting antique machinery. “We don't ever go io antique
auctions. The prices are too prohibitive. Instead, we attend family farm sales, and a lot of times
find pieces in fantastic condition. Of course, all our friends tip us off when they hear about some-
thing we would like to have. Also, sometimes we stop at farms when we see interesting pieces out in
the yards. We have a 1929 McCormick-Deering 1020 tractor; we are its second owners. This is its
first time off the original farm. And we have an old clover hauler in 100 percent working order.
There's even a 1929 steel-wheeled tractor Schuyler cuts grain with.”

Schuyler Case added some advice on picking out old machinery. First, he pointed out that the
machine in perfect working condition should be efficient in its use or it will be a worthless farm
additicn, as is his one-row corn binder, which is valuable only as an antique.

The second thing he stressed is that the shopper must use his or her mechanical knowledge to
check out the machine. Case pointed out, “Remember that the old wmachinery runs with chains and
gears, whereas the madern ones run with pulleys, bearings, and belts. Those parts make modern
equipment run smoother. It's an altogether different method of working.”

“You €an tell if a gear or a chain is worn out; you can tell if it's good. Use your knowledge
in dealing with and repairing other machines to pick out and eveiuate farm equipment. Then you
won't have any problems. Just keep your eyes open and your ears cocked, and youll hear of all
sorts of useful things that are availuble. Sometimes we drive hours to look at just one piece.”

“That's so true,” commented Rita Case. “It's become our major form of recreation.”

HOW T0 BUY AT A FARM AUCTION

by Kennedy P. Maize

You can buy goed used homestead tools at very low prices at auctions. Often you can find
tools there that you can’t find anywhere else.
In the course of a single year, I've purchased the following items at the following fantastic prices:

® A 20-inch Sears chain saw for 39;

® A 7.6-horsepower Gravely tractor with electric starter for $200;
® A perfect scythe, including snath and grass blade, for $8;

® 35 one-pint fruit boxes for $2;

® An assortment of digging irons for $3;

® A fivegallon metal gas can for $2.50;

® A brand new four-drawer full-suspension file cabinet for $30.

I've seen a wide variety of tools and equipment sold at country auctions—cyclone seeders, corn
shellers, spokeshaves, nippers, blacksmith tongs, horseshoe nails, grain cradles, and wire strippers—in
short, enough good stuff to equip a homestead several times over.
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Beyond simple economics, farm auctions are a common form of entertainment and socializing.
Going to auctions is a good way to equip yourself, and a fine way to meet nice folks who share some
of the same values you do.

A word of warning here—in fact, severai words. I'm talking about farm auctions, not antigue
auctions. It is usually easy to teil the two apart, because auctions are advertised in the local papers
and the ad should provide the clue.

For example, an ad appeared in our local daily recently that read like this:

PUBLIC SALE OF FARM EQUIPMENT

Selling for Price Varms, Rodney Dill, and Mr. and Mrs. Jake
Scheller on tiie Robert Muliendore Farm located ten miles south
of Hagerstown on the Boonsboro-Williamsport Road four miles
west of Boonsboro, and two miles east off Sharpsburg Pike at
Lappan’s Crossroads on:

FRIDAY, FEBRUARY 13
at 10 a.m.

11 TRACTORS AND FARM EQUIPMENT
john Deere 5010 turbo, JD 4520 diesel w/1400 hrs; JD 4020
diesel w/power shift; JD 40200 gas; MF 1656 w/loader; M. Harris
44, two JD A's, Farmall H w/loader; M. Harris 22, cultivators,
and two-bottom plow; Ford 8N w/ivader; wwo D #38 lorage
harvesters, corn and pickup heads. . . .

And so on for some six inches of small, dark Lype describing an assortment of farm machinery
including some nice horse-drawn equipment and a wide assortment of hand tools.

That is a farm auction. These ads frequently begin with a poignant phrase such as: “Due to
quitting farming, ! will offer the following at Public Sale located on the premises.”

Second- ar third-hand tractor attachments can often be picked up at veasonable prices at farm auctions,
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Great “finds” can be made at
auctions, though some oil
and elbuw grease may be
needed to get parts moving
again,

In these parts, the small family farm is a dying institution. Except for a few hardy souls and a
sprinkling of crazy homesteaders like us, young folks leave the farm as soon as they can. Surveyor's
stakes sprout in the fallow fields, soon to be followed by the early signs of suburban subdivisions.
It's a familiar, tragic story. But it puts a lot of equipment on the market for the careful homesteader.

You want to stay away from auntique auctions, though. Be wary of auctions that advertise a
lot of old guns, coins, or glassware. Prices at those affairs run high and are frequently unpredictable.
I've scen a corn sheller worth no more than $10 go for $25 because an antique lover wanted to
make a lamp, or a toilet paper holder, or something like that, out of it. So be careful at these
kinds of auctions.

Care, of course, is a necessity at all auctions. I'm going to give you six tried and true rules for
auction buying which should guarantee getting your money's worth at auctions. But before we get
into that, there are some preliminaries you ought to know if you are planning to frequent auctions.

First, almost anything can be, and is, sold at auction. In the case of farm auctions, that means
everything including land, houses, livestock, canned and frozen goods, equipment, and clothes. Some
time ago I went te an auction where a lovely 15-acre piece of mountain with a fine old stcne house
wis sold. Included in the list of items for sale was @ Home Comfort wood stove, a forge in good
working order, a shelf full of canned cherries, and a complete World War I Army uniform, right
down to the puttees,

if you decide you want to buy sometling at an auction, keep in mind that most require
payment in cash on the day of the sale. This usually permits payment through a local check, but it
is a good idea to call the auctioneer beforehand. His number is usually listed in the ad. In the case
of big items, such as land, houses, and heavy eguipment, the full-payment requirement is usually
modified. In these cases, the auctioneer generally wants ten percent on the day of sale and the
balance within 30 days. This, too, is frequently specified in the ad,

Sometimes the ad will also specify the bidding system. The most common bidding syster: ar
farm auctions around here is the number system. The bidder registers his name and address with a
clerk on the site. The clerk will then give the bidder a number on a card, Sales are recorded by
the numbers of the successful sidders. It's a good idea ta record your purchases on your card as
you bid, so that you can compare your record with the clerk’s when youn pay.

With these preliminaries in mind, let’s move on to the six rules of buying at auction. I'll illustrate
the rules with the story of the chain saw I bought for 39.
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Rule number one: know your needs. I needed a chain saw. My ten-ncre place has a three-
acre woodlot, and another 3,000 acres of hardwoad forest surround me. My three wood-burning
stoves supply a large portion of the winter heat. 1 needed a chain saw but didn't have 3250 o put
into a goodsized new saw, and I wanted more capacity and ruggedness than a 3100 minisaw could
provide. The point to the rule is to avoid impulse buying ar auctions, right from the start. Generally,
impulse buyers end up paying more for less. At auctions, an unwary buyer can end up geiting
far less for far more than anywhere else I know. So, start right by disciplining yvourself te know
what you need when you read the auction ads.

Second: know the merchandise. This doesn't mean you have to become a manufacturer’s repre-
sentative for Homelite if you want to buy a chain saw. It means you should make some eHort o
discover the basics of the product. It is enormously helpful to know new models from old ones,
good models from bad ones, and safe ones from dangerous anes. So I did some research. By talking
to some folks who use chain saws every day, including a man who makes his living felling trees, !
learned some valuable product information. I was ready to make intelligent decisions about brands,
models, features, and the like. I knew the merchandise.

The third rule is related to knowing the merchandise: know the market. Find out how much
the new product sells for and how it depreciates, Tlus also requires a little research. 1 talked to
the dealers, read classified ads, and generally shopped around. I discovered that I could expect o
pay a retailer about $90 for a five-year-old saw in good working order. Now I was prepared to muke
a realistic auction bid.

Know your merchandise—
original cost, present retail
price, depreciation. Will it
satisfy all your needs? If
you're planning to buy a
tractor, be sure to get there
before the bidding begins, to
stave i up, look for oil leaks,
and kick the fires.

The first three rules involve processes that occur before you gec t) the auction to bid. The last
three involve decisions you must make at the auction. Once you have identified your needs, done
some product research, and analyzed the market, go to the auction and inspect the merchandise. That
means getting to the auction early. 1 read an ad in the local paper that listed a “Poland” chain saw
among the items for sale. I was inmterested and showed up before the bidding began. The saw
turped out to be a late model Poulan with a 20-inch blade. It was in good condition. I looked at it
carefully, started it, and checked to make sure the blade was straight. I took the spark plug out
and Jooked at the deposits on the electrodes. Remember rule four and inspect the merchandise.

Everything akout the Poulan was fine, except the hidding. There were others interested in the
saw. The bidding started at $50, I got in a bid at §60, and the price was up at 3100 before I could
nod again. I was tempted, but I stayed out after it passed my limit of $95. That is rule five: set a limit.

Thne limit is important because there is a psychology of auctions. The auctioneer, an agent
for the seller, is trying to get the highest price he can for an item. He usually has a sound knowledge
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of what an item is worth, He tries to get the bidders to compete for the sake of competition and to
lose sight of the intrinsic value of the item. The auctioneer hopes to make the chain saw a symbol
of victory in the contest, rather than a tool for cutiing wood.

‘Those old situation comedy scenes are accurate. People do get so involved in the bidding that
they forget the worth of the merchandise. I saw it happen recently. I had gone to a farm auction
to bid on some rolls of American wire. The wire was selling in the Sears catalog for $35 a roll. 1 had
the page from the catalog with me. The auctioneer tried to open the bidding at 850 a roli, came
down to an opening bid of $20, and when 1 left, the price was up to $40 a roll and still moving.
You have tc set a limit and stick to it. Otherwise, you are going to pay double—once for the
merchandise and once for the fun of bidding. A

Those five rules—know your needs, know the merchandise, know the market, inspect the mer-
chandise, and set a Hmit—are adequate for most auction situations. The likelihood of disaster is
minimal if you follow them. However, the chance of getting a fantastic bargain is also less than
it might be. The final rule will permit you to seize a situation and make a score. It's simple: be
flexible.

Don't abandon the first five rules. That's why I put them first. If you follow the first five, you
will be adequately prepared to be flexible. It is the person who has learned fexibility without
discipline who gets into trouble,

The conclusion to my chain saw stery illustrates the importance of flexibility. While looking
at the Poulan, I noticed an elderly David Bradley saw for sale. It had a 19-inch blade and didn't
run. I looked closer. I'm not much of a mechanic, but I discovered part of the problem. There
was no fuel line running from the tank to the carburetor. But there was oily sawdust around the
blade and chain, and there was no rust anywheie on the saw. It was obvious tha: the saw had been
running recently. The saw was heavy but well balanced and offered secure grips in all attitudes. I
decided to bid up to $25 for it.

The auctioneer tried for a bid of $2¢ to open, but couldn't get it. I bid $5; someone else said
$6; X said $9. I got it.

A piece of rubber gas line, a set of points, and some minor carburetor repairs, and the saw was
running. It has been running ever since.

I got the saw because I was flexible and ready to run a risk. But it was a prudent risk, because
I followed the rules of buying at an auction. The risk was calculated, based on a pretty good idea of
what I was getting.

And now you are prepared to shop at local farm auctions. If you know your needs, know the
merchandise, know the market, inspect tiie merchandise, set a limit, and are flexible, you will come
out ahcad. And you'll have a lot of fun at it, as well.
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The most important reason for cultivating
is ta prepare a firm seedbed. When seed is placed
in the soil. the dirt should fit around it snugly,
so that nrotsture is veadily available to germinate
the seed. I a seed is dropped among clods, it
wiil just lie there until rain falls. If a seed is
Jdropped araong loose, partiaily broken clods, the
seed may germinate and sprout, but then the
seediing dries out and dies if rain doesn’t fall

A second impertant reason for cultivation
is weed control, While cultivating for weed

control, the soil benefits by being fcosened for
better aeration and drainage.

When to cultivate is usuaily the most diffi-
cult lesson for the novice gardener or farmer to
learn. Soil moisture and temperature are the two
gauges to use in determining the proper time to
work soil—when the soil is fit, as a farmer would
say. Of these two considerations, soil moisture
is the more crucial—if soil is worked when it is
too wet, especially clay soil, it will become too
hard for plants to grow through easily.

HOES

MASTERING THE LOWLY HOE

by Hank Allison

Anybody who spends much time working o garden by
hand will have a veal need and appreciation for quality
kand tools, The best part about buying good hand tosls
is that they don't cost that much more than cheap tools,
and they'll last you a very long time. If you don’t like
your rotary tiller, vou can still use it because you'll only
reed it a few times a year but if you don’t like your
spade, you have a real problem. When buying hand
tools, leok for quality and a piece that is of the proper
proporsions for you-—something that will work with you
not against you. Put on your work clothes and do some
spading if af all possible bejore you buy the spade. It's
just like buying shoes—if they don't fit your individual
needs, you'tl never use them, no matter how much they
cast,
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Doing battle with the weeds calls for the right tool, the right chopping method-—and the right
mental attitude. The right tool should be lightweight, of a handle thickness that’s comfortable to you,
and a length appropriate to vour height. It should be just long enough for you to grasp almost at
the end and still be able to stand nearly upright and chop. The longer the handle, the less your
leverage on the blade. Keep the hoe sharp. A 45-degree edge slanting toward the handle wiil make
efficient use of vour labor and a louger-lasting edge.

The handle of a good tool &s worth its weight in gold.
Here we see two Bulldog tools flanking a standard hard-
ware-store tool, Although all threg are of D construction,
the Bulldog gives you more gripping area, and room 1o
maneuver your hand. The metal support and ‘he rivet
construction on the standurd spade ave subject to damage
and weakening, while the split wood construction of the
Bulldog is pinnted for safety, stability, gnd long life. In
addition, the natural split wood handle is more pleasing
to the eye.

As for methodology, your 2im is te destroy the root system. To do this without getting tired
in the first half hour, tip your hoe blade to one side. Now chop an arc from one side of the row
to the other, taking short, easy strokes and bringing your blade into contact with the ground as close
to flat as you can. When each stroke stops, your blade edge should be about two inches under the
surface and should have traveled about six inches through the soil. Now, on the way back to the
right, move your arc forward szbout three inches and repeat. Instead of hitting the weeds head on
and actually chepping them, you'll be slicing them off with he sharp hoe blade.

The pronged
weeding hoe; 2} the
Warren cultivating hoe;

3} the garden hae;
7}, %), and 6} all-purpose
garden hoes.
Truz Temper

)
1

19




TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS

The trick is to never take a swing that causes you real exertion. If you flail at that one big
thistle, you'll run out of energy long before you run out of weeds.

Never take a swing tnat causes you real exertion.

The reqson for tipping the blade is [o slide it

into the ground with the least possible effort.

THE WARREN HOE
by Paul Koepke

Ever since primitive agricultural man for-
sook the pointed stick for more sophisticated
cultivating tooks, the hoe, in its various forms,
has been fourid to be indispensable. No gar-
dener’s arsenal is thought o be complete with-
out @ standard garden hoe, and many have
found the weeding, grubbing, and scuffle types
useful on occasion,

Another type, the Warren hoe, has been
unjustifiably neglected--in many areas it is
almost completely unknown despite its practical-
ity and remarkable versatility.

The Warren hoe was originally developed
to make furrows for planting potatoes. Its
untiue design makes it admirably suited for this
purpose. The blade is shaped like an arrowhead
with a rounded tip and barbs, and in the stan-
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dard model, it tapers throughout its six-inch
length by curvilinear reduction from four and
one-half inches at its base to the stightly rounded
tip. In addition, the blade curves inward slightly
toward the handle. It is longitudinally convex
on the near surface and correspondingly concave
on the obverse, with the thickness of the metal
diminishing from onc-eighth inch near the base
to one-sixteenth inch at the tip. Mounted on
the handle with the usual gooseneck found on
the common garden hoe. it is canted inward at
about 20 degrees from the perpendicular for
greater efficiency.

This remarkable implement has capabilities
far beyvoud the purpese for which it was
designed. It can penetrate both loose and par-
tially compacted soil with ease. Often, only one
solid whack is sufficient o bury iis head well
below the roots of an offending weed, and a
gentle tug will expose the interioper in its
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entirety. The pointed tip suits it admirably for
pecking at the soil in conhned spaces, while the
absence of any cutting edge makes it possible for
one to work the surface near the base of plants
without danger of damcging any tender roots.

The Warren hoe is also an excellent furrow-
ing toul to the depth of six inches, and when
laid on its side with the point slightly depressed
inte the soit, it cun be drawn parallel te a row
of plants. It is also a well-balanced implement
which lends itself readily to one-handed maripu-
lation, leaving the other hand free to pick up
and discard undesirable matter.

‘This excellent gardening aid has enly two
limitations: it is not an efficdent breaker of
stubbore clods, and it cannot cut. For those
purposes the common garden hoe is without
peer. But for quick, clean cultivation, easy
furrowing, and delicate weeding, the Warren hoe
is a champion.

SCUFFLE HOES

When seed farmer Rob Johnston thinks of
cultivating, he thinks of a hoe for his vege-
tables—the scuffle or actionr hoe in particular,
“It hoes when pushed as well as when pulled,
The thin blade rocks back and forth slightly on
the handle mounting so that the cutting angle is
proper whether pushed or drawn. It is fast and
effective on the annual weeds and works well on

The Scuffle Hoe
Polar-Werke

grass if the blade is kept filed. We were skeptical
when we first noticed this hoe on the market,
but we received one as a gift and liked it so well
that we went out and bought another.”

THE LINCOLNSHIRE LONGHORN HOE

This tool was invented and developed in
Lincolnshire, England, 300 to 400 years ago.
*“I'he pilgrim fathers may have used a hoe like
this avound Boston, U.K., before they sailed 10
America,” suggests a manufacturer, David
Tonge. Still used in Lincolnshire for larger
gardens, small fields, odd corners, and headlands,
it was originally used as a tool to fill the gap
between the ordinary hand hoe and horse-drawn
cultivators.

i

£ A TR
The Lincolnshive l.onghorn Hoe

To use it, you stand in between the handles
and push the hoe backward and forward while
walking forward. The art of using it is to keep
the blads one-half-inch deep in the soil while
keeping the blade level. “A big selling point,”
says Tonge, "is that it enables one person to cover
a lot of ground in little time. A fit and able
man in a seven-hour day should he able to hoe
four to five acres in 20-inch rows.”

Oatsheaf Enterprises

Chapel Farm, Martin Dales
Waoodhall Spa

Lincolnshire LNI10 6XT UK.
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* DRONGED WEEDERS

Most pardeners amd small farmers have the
need for a three-pronged hand weeder once in a
while, They are useful in puiling out perennial
grass in vegetable rows and in removing weeds
between plants. “The best one that we have
found ts made by Mechanical Applications in
Wiscasset, Maine,” says Rob Johnston. "They
call these tools Magic Wecders and they come
in three handle lengths. They feature spring-
steel prongs which have a better action in the
soil than the stiff prong types.” The Sagic

Weeder

SPADES

SPADING

To turn the scil over, a spading fork is usually better than a vound-pointed shovel, though hoth

are adeguate.

To spade, dig a wench about the depth of the shovel blade or fork tines {the deptli o which
you can €asily plunge a spade). {he dirt dug out is put in the wheclbarrow and wheeled o the
cther end of the plot to be spuded. It will be used to ill in the last trench,

To spade, dig a trench about the depth of the shovel
blade, put the ditt in a wheelbarrowe, and save it 1o filb in
the irench lefi after spading.
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Next, siunply dig another trench nexe to the first one. turning the dirt a spadeful ac o time,
upside down inte that Arst trench, Vip the spadefol of divt on s side pather than completely upside
down. That leaves the plant residues and other organic matter that were on the soil surface at
varving depths of the spaded dirt rather than buried completely at the bottom ol the trench. The
veganic matter will vot faster that way.

Proceed across the garden i the same {ashion, spading, turning, spading, turning. Don't be in a
harry and take too big a bite. Take care to keep the spading side of the wench straight up and
down, In sod, the grass mie on wop ol the soil will make spading more difhcult,. When grass is
still actuched o umspaded sod by the voots, use a round-pointed shovel rvather than a spading tork;
the shovel will cleave the roots better. Ar the edgos of the sod plot o be spaded, mark « line and
then go along the length of that hine with the shovel, jamming it down about four inches to slice
through the grass roots. Then while spading, the shovelful .long the edge will lift out easily, This
will also ¢learly mark the edge of the area to be spaded.

Triple spuding is the ideal: the gavden soil i carefully
spaided and wiixed. The top luyer (4} is removed [rom
Dlocks 1 and 2 ansd saved jor eventual use in blocks 11
and 12, Soil is next removed from block 1B and saved
for wee in block 12B. Next, 1C is spaded to loosen and
furn the sl 280 i moved to cover i, and 34 is used to
! ) ! top off block 1. The sequence continues until the entire
lZ o G 8 7 6 B 4 3 2 1 garden has been spaded, The process is laborious, and
in praciice i seldom done.

When the soil is turned over, give vach spadetul a whack to crimble it, or stick the shovel or
fork into it and twist. Either maneuver breaks up the clod a litde and leaves the surface loose
and friable.

If you are spading in the fall or early winter, leave the surface fough after spading. As is true
with fall plowing, the rough soil surface will absorb and holl more water through winter and
freezes will mellow it better. The soil will also dry our faster in spring. Work the surface as soon

When you're tatking about
working i the garden, it all
comes down (o how muck
strain you put on your back.
Here we see a Bulldog
spading fork in the fore-
groundjand astandard
spadingfork in the rear.
Notice how when:the fronts
of the tines are even, and the
piuot points the same, the
Bulldeg gives you a full eight
inches less bend to do the
same work. Multiply thet eight
inches across a 25-by-25-foat
garden, and you've saved
yourself some mighty sore
muscles.
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as you can after spading, in spring or early summer, so that finer soil on the surface will hold soil
moisture. Don't work the soil deeply, though, as that will only drag sod or other plant vesidues

already spaded under back on tep of the ground.

DIGGERS

The YU-Bar Diggx«

A 50-hy-50-foot plot of land can be dug to a
depth of 18 inches in wwo hours with Eric
Brunet's U-Bar Digger. Two handles support a
bracket with very long digging tines. To use it,
the prongs are forced into the soil with the foot,
handles at arm’s length. The handles are then
pulled back roward ute hody and rocked back
and forth to crumbie the soil sitting on the tines.
Leverage does all the work. This same action
can be used to raise potatoes, turnips, and other
root vegetables, No source s available wt this
time.

Eric Brunet and his U-Bar Digger.

"The Grelinerte

Similar to the U-Bar Digger is the Grelinette
from France. The manufacturer claims it will

24

work ten times faster than ordinary labor and is
not as exhausting. “We say that it is a biological
tool because it integrally respects the bacterial
life in the soil and soil structure, both of which
henefit caltivation. 'This is a new gardening tool
oftering a rational technique of manual labor 1o
meliow the soil without turning it over.”

Besides loosening the soil, the Grelinette
can be used for digging potatoes and root crops,
fertilizing tree roots without damaging them,
planting leeks, and aerating the soil for proper
water and nutrignt penetration.

A, Grelin

78-Arkin O (-'

C.CP 2170-27
Lyon, France

The Grelinetle

The Fourche Becheen T
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£

Fourche Becheen T

This is another French fork for working the
soil without turning it over.
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Association Cultureile
1 rue des Basses Boulangeres
77850 Heriey, France

ROTARY CULTIVATORS

Hoeboy Rotary Cultivator

Hocboy is an unusual Danish-buile rotary
cultivator with 12 blades to penetrate and break
up surface soil and Lft it in layers to form an
air-filled mulch conducive to bacterial action. A
knife at the rear cuts through weeds and soil
below the surface, causing roots to wither and
die. The cutting depth is adjustable and is set
50 as not to injure lateral Toots of garden plants.
The compact Ble-inch width makes it easy to
work narrow rows and close planting. Knife bars
and cutter bar are of spring steel and bearings
are of Etronax, requiring little or no fubrication.

Tradewinds, Inc.
P.Q. Box 1191
Tacoma, WA 98401

Ro-Ho

The eight blades on this unit have 40 hoe
points—20 angied right, 20 angled teft—te give
stirring action to the soil when the wheel rotates.

Ro-Ho
Rowe Enterprises, Inc.

Use one or more of the five cultivator shovels to
match tillage needs. The scuffle knife cuts a
layer to a depth of 1 inch.

Rowe Enterprises, Inc.
Galesburg, IL 61401

Garden Tender

This cultivator is similar to the Rowe
Ro-Ho, but has a seed furrow-shovel /row marker
attachment.

The Garden Tender
Cumberland General Store

Cumberiand General Store
Rt. $, Box 479
Crossville, TN 38555

Rotary Hoe Soil Pulverizer
Similar to the Rowe Ro-Ho.

Kumaon Nursery
Ramnagar
Nainital (U.P.) India
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NORTH AMERICAN SOQURCES OF HAND CULTIVATION TOOLS *

. E ¢ 7 h:'.zt "
5 58 52 ¢ 5 3z &
T SE 38 & 2 OF 3
AMES X X X X X X X
BELKNAP, INC. X X X X X X
W. ATLEE BURPEE CO. N
CENTRAL TRACTOR X X X X X
COUNTRYSIDE CATALOG X X X,
CUMBERLAND GENERAIL STORFE X X X X X
FARM & FILEET X X X X X
DEAN FOSTER NURSERIES X X X
GLEN-BEL'S COUNTRY STORE X X X X X X
LEFIMAN HARDWARE & APPLIANCE, INC. X
A M. LEONARD & SON, ING. X X X X X X X
_ BEN MEADOWS CO. X X X
MONTGOMERY WARD X X X X X
MOTHER'S GENFRAL STORE CATALQG X
_—\TKS(_J() AGRICULTURAL SCIENCES X X X X X X
G. E. RUHMANN MFG. CO.. INC, X
SEARS, ROEBUCK & CO. X X X X X X
SEYMOUR MFG. CO. X
STANLEY GARDEN TOOLS-—-U.S. X X X X X X
TRACTOR SUPPLY CO. X X X X X X
TRUE TEMPER CORP, X X X X X X X
THE UNION FORK & HOE CO. X X X X X X x
INTERNATIONAL SOURCES OF HAND CULTIVATION TOOLS
d = w
. Bn Fn 8 2 B 3
S 55 38 2 B % %
2 OSE SR & 2 OE &
AFRICAN HOE (PTY), LTD, X
BULLDOG X X X X
CEAF SN.C. F.LLI SILETTI X % X X X
THE CHILLINGTON TOOL CO., LTD. X

* Address for the companies listed in charts in ¢his book can be found in the Appendixes A and B.
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i < ]

. E. En & g B g

g g3 : £ ¢ %

T O¥E 3= &% £ E 03
COOPEX IM-CEPELIA X X X X X
COSSUL & CO. PVT, LTD. X
ENGLISH TOOLS, LTD. X X X X
FERFOR X X X X X X
FERUNION X
CG FUNCKE SOHN X X X X
HERRAGRO X X
HILTON ENTERPRISES CO., LTD. X
HINDUSTAN ENGINEERING GO. X X X X
JENKS & CATELL, LTD. X X X X X
KUMAON AGRIHORTICULTURE STORES X X X X
KUMAON NURSERY X X X
KUMAR INDUSTRIES X X
LASHER TOOLS (PTY.), LTD. X X X X x
MOHINDER & CO. ALLIED INDUSTRIES X
NIKKO CO,, LTD. X X X X X X
OY RETTIGSTRENGBERG, AB X X
PEUGEOT X X X X
GEORGE PIKE, LTD. X X X X X
POLAR-WERKE X X X X
SHW SCHWABISCHE HUTTENWERKE X X X X X
GMBH
SCOVIL HOE CO, X
SELF-SUFF. & SMALL-HOLDING SUPPLIES X X X X
SOCIETE DES FORGES TROPICALES X X
SPEAR & JACKSON TOOLS, LTD. X X X X X
STANLEY GARDEN TOOLS, LTD, X X X X X X
SYNDICAT DE L'OUTILLAGE X X X X X X
THE TATA IRON & STEEL CO. LTD. X X
W. TYZACK SONS & TURNER, LTD. X X X X X
UBUNGO FARM IMPLEMENTS X X X X
UNITED REPUBLIC OF TANZANIA X
VILHARD & CO. X X X
WOLF TOOLS FOR GARDEN & LAWN, LTD, X X X X
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Garden Weasel

Used to scarily the top laver of soil, the
Garden Weasel is comprised of rthree pairs of
vight-pronged meral wheels, The wheels are
removable, and ihe unit may be uwsed with one,
twa, or three sets for cultivating differentsized

e,

The Garden Weasel at work
Faultless Starch/Bon Ami Co.

Fauleless Starch
Bon Ami Co.
Kansas City, MO 64101

THE WHEEL HOE

A real cultivation time-saver for small-sized
farming operations is a hand-pushed wheel hoe,
Essentially a multipurpose tool taking several
attachments, it is useful for operations like weed-
ing, hoeing, hilling, furrowing, cultivating, and
even cutting roots, The three most popular
attachments for accomplishing these tasks in-
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The wheel hoe with (top te Pottam): shouvel, five-
pronged weeder, disc cultivator, and sweep.

clude: (1) the turn shovel or moldboard plow;
(2) reversible shovei and (3) five-pronged weeder,
Many other variations are available,

Rob Johnston finds the six-inch-tong blades
to be the most useful attachment when caring
for his vegetables. They run just below the soil
surface as the hoe is pushed along and weed
very close to small plangs withoul throwing soil
on them, -

Supporting the attachments is a metal,
tubular, or wooden frame with either a small or
large wheel. The larger wheel makes pushing a
hit easier, but a small wheel offers hetter contral
over the cultivating attachments. Most units
have @ straight handle Irame bolted to the wheel.
However, the overshot frame is adveriised as
heing easier to push.

The wheel hoe is best put to work in the
earlv stages of weed growth. It can be used for
a continuous operation if one person pulls by
rope while another pushes, but is most often
pushed about two feet, pulled back, and pushed
another two fect.

Double-wheel hoes are hard to find in North
America since Planet Junior stopped making
theirs, but they are well distributed throughout
the developing nations. These units have a high
arch connecting the two sides, permitting the
operator to straddle a row of quite tall plants to
cultivate bhoth sides at once. A few models of




single-wheel hoes will do all that the two-wheel
madels do except straddle wll (over eight or ten
inches) plants, especiatly e erect plants hke
corn, reports Rob fohnston. “To straddle a row
with the single-whecl hoe. the wheel ts mounsed
to one side of the (rame, fustead of on center,
arl cubtivating tools till each side.”

When using wheel hoes for cultisation, rows
muy be sown as close as ten inches apart, showing
a clear advantage over layouis which depend on
@ tiller for cultivation, necessitaring wasteful,
wide row spacing. '

Care and maintenance are two important
factors in determining the longevity and per-
formance of aay tool. 1t is imporiant to
remiember the bilade of a hand tool is its most
important part. When purchasing & hund
to0] for cultivation, make sure that the blade
is made of carbon or high-carbon steel so that
it remains sharp and does not wear out
quickly. It is important to keep the cutting
edge of the blade sharp; otherwise too much
power will be required to work it, and both
the quality and towal work dore in a day will
he reduced. The blade should be cleaned
after use and a bit of grease applied to the
cutting edge before storing.

—

Tom Ulich has spent many long hours using
a wheel hoe on his small farm. He writes, "If 1
had to choose a single cultivating tool in addi-
tion to a hoe, it would surely be the Planet
Juiior No, {7 Wheel Hoe, These units are
easily serviced and extremely durable. They
may be used to cultivate any crop in row widths
from eight inches on up. They work well on
just about any type of good garden soil, and
their case, speed, and accuracy of operation are
remuarkable, A person in  reasonably good
physical condition can cultivate faster and more
accurately with one of these hoes than with any
rotary tiller I have ever seen. (I have cultivated
an acre of crops in less than four hours with one
of these hoes) Furthermore, wheel hoes are
about the most environmentally sound means of
cultivating, besides being an excellent form of
exercise. Everyone here on the farm finds using
a wheel hoe extremely satisfying and pleasur-
able—even the children like it.”

TOOLS FOR CULTIVATION

The Planet Junior No. {7 Wheel Hoe: The low
wheel is more difficull to push but offers more control
over the cullivating attachment.

NORTH AMERICAN SOURCES OF HAND WHEEL HOES

Planet Junior

ji s wrilable in cither low. or high-wheel
models. 7 e dsa all line of attachments in-
chuding soeders and feetilizer drills. The high.
wheel medel has direct connection of handle o
wheel. Low-whee! haes place attachments right
at the end of the handle for best control of the
implement. The nianufacturer can still replace
parts for antique equipment. '

Planet Junior Division

Piper Indusiries

P.O. Box 1188, Freeport Center
Clearfield, VT 84106

Cumberland

This model s constructed of 16-gauge
tubular steel  with  painted, baked  enamel
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Equipped with a 20-inch, sealed ball bearing
wheel with rubber tire, handle grip, and 8-inch
sweep, Designed to accept all standard imole-
ments for garden use. They also carry Planet

Tunior modeis,

Cumberland General Store
Rt 3. Box 479
Cirossvitle, TN 50355
Empire Garden Plows

A ful! line of attachments can be used on
this high-wheel hoe with overshot {rame and
wooden handles. There's a straight frame mode}
on: the 18inch, low-wheel model wiih a metal
extension from wheel to attachment. The manu-
facturer can stil: replace parts for antique equip-
ment,

Empire Plow Ce.

Cleveland, OH 41127

Speedy Gopher

A l6spoke, wide-rimmed, high-wheel hoe
with a rear wheel allowing the operator to adjust
the cultivating or furrow depth.

Winona Attrition Mills

The Speedy Gopher

Winona Attrition Milis
1069 W, Fitch St
Winona, MIN 355987
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Earthway Cult-A-Eze

Two wheels are provided for stability and
easier operation of this unit. A 10- or 12-inch
front wheel is followed by either the five-tine
cultivator, slicing hoe, or furrow plow which in
turn is followed by a small 5-inch wheei, The
unit maintains adjustable depth settings from
4 to § inches deep. Attachments slide and lock
into place on the corrosion-resistant, heavy
pPlastic frame.

The Earthway Cult-A-Eze with pronged weeder, blade,
and shovel attachments,
Esmay Products, Inc,

Esmay Products, Inc,
P.O. Box 547, Maple St.
Bristol, IN 46507

ALMACO Hand Wheel Hoe

Two models are available with either 8. or
%-inch cutting blades. Both have a 14-inch guide
wheel, hardwood handles, and a cutting depth
adjustment.

Allan Machine Co,
PO Box 112
Ames, IA 50010
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Allan Machine Co.

ALMACO Hand Wheel Hoe

Hand Wheel Hoe
A full line of attachments is available for
this high-whee! hand hoe.

Plow Mig. Ce.
Department MG
Bridgewater, VA 22812

Hand Wheel Hoe
You can get & fuil line of attachments for
this high-wheel hand hoe,

Lambert Corp.
519 Hunter Ave.
Dayten, OH 45404

Distributors of Wheel Hoes
Distributors for these manufacturers of hand
wheel hoes include the following:

Belknap, Inc.
P.O. Box 28
Louisville, KY 40201

Countryside Catalog
Rt. 1, Box 239
Waterloo, WI 53594

Farnam Equipment Co.
P.O. Box 12063
Omaha, NB 68112

Glen-Hels Country Store
Rt. 5, Box 390
Crossville, TN %8555

Lehman Hardware & Appliance, Inc.
Box 41
Kidron, OH 44636

A. M. Leonard & Son, Inc.
P.O. Box 816
Piqua, OH 45356

Montgomery Ward
1060 8. Monroe St.
Baltimore, MD 21232

Mother’s General Store
Box 506
Flat Rock, NC 28731

Nasco Agricultural Sciences
901 Junesville Ave.
Fort Atkinson, WI 53538

Sears, Roebuck & Co.
Farm and Ranch Catalog

iNTERNATIONAL SOURCES OF HAND PUSH
CULTIVATORS

Aspec APS-51 Hand Wheel Hoe
Hoe, plow, and cultivator attachments are
available for this hoe. Weight: 7.5 kilograms.

American Spring & Pressing Works Pvt., Ltd.
P.O. Box 7602
Malad, Bombay 400 064, India

Single-Wheel Hand Hoe

Autachments for plowing, cultivating, har-
rowing, hoeing, opening and closing furrows, and
hilling-up plants are available for this model.
The frame is of pressed steel, and slots are
designed for easv adjustment of attachments.
Weight: 10 kilograms.

31




TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALY FARMERS

Cossul & Co. Pyel, Lad,
Fdustrial Aren, Fazalgunj
kanpur, India

High Hoe

The High Hoe is strongly constructed, vet
Hght and easy to use. The blades can be placed
in o nwnher of different positions ftor either

center or side boeing, and can be adjusied by
simply undoing two wing nuts. The handles can
be adjusted to three dillerent heights for ease of

iIs¢.

Highligin Engineering Co., Ltd.
Dunnington
Yorkshire, YO 5LP, UK.

The falo FHand-Pushed Cultivator
with furrower, hiller (moldboard),

cuitivator tines, hoes, lawn aerator,
and rake,

Jalo Engincering, Ll

Jalo Hand-Pushed Cultivator

This model can be used with one wheel (for
cultivating between crop rows) or two wheels
(for cultivating both sides of a single crop row).
Attachments include plow, rake, ridging body,
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cultivators, and rotary pulverizer. It has a metal
frame,

Jalo Engineering, L.

Wimborpe Industrial Estate

Mill Lane, Wimborne, Dorset, U K.
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Single-Wheel Hoe
Hee, cultivator, plow. and ruke attuchments
are supplied for this implenent.

Kumaon Nursery
Rinunagar, Nainital
P, India

Thilot Hand Weeding Machine

This cultivator can be used with either one
or two wheels. It is fitted with wooden haundles
and can be supplied with left- or right-handed
plow bodies, cultivator tines, hoe blades, and a
a low-whesl hoe.

ridging plow

Plivco b,
Posthox 74
Leuwsden-G, Netherbunds

Hand Wheel Hoe

Attaclments for furrowing, plowing, culti-
vating, and hilling are available for this low-
wheel hoe,

AL J Troster Lundmaschinenfabrik
6308 Butzbuch, Oberhess
Posttuch 240, West Germany

Three-Tine Adjustable Hand Hoe

Union Tractor Workshop
8.8, Phase H

Mayapuri Industrial Area
New Dellii 110 027, India

Other Manufacturers of Wheel Hees

CeCoCo
P.O. Box 8, [baraki City
Osaka Pref. 567, Japan

Danishmand & Co.
Karkhana Bazar
Lyallpur, Pakistan

International Mfg. Co. (Regd.)
Hospital Rd., Jagraon
Ludhiana, Punjab, India

Mohinder & Co. Allied Industries
Kurali, Dist. Ropat
Punjab, India

Self-Sufficiency & Small-Holding Supplies
The Ohd Palace, Priory Rd.
Welis, Somerset BA5 1SY, England

POWER CULTIVATORS

Soil Blender

This is an electric garden tool designed to
dig 12 inches deep, mix soil, fertilizer, cr compost
from 1 to 9 inches deep, till 3 to 9 inches deep
and 12 inches wirde, hill 6 inclies high on 18-inch
centers, and cultivate 1 to 3 inches deep and 12
inches wide. A variable speed switch provides
blade rotation from O to 125 rpm. It has a 34
h.p. electric motor, direct gear, and chain drive.
Weight: 33 pounds.

Soif Blender
Garden Maid Division, Detroit Tool and Engineering
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Detroit Tool and Engineering
The Garden Maid Div,

P.O. Box 232

Lebanon, MO 65536

Derby Tiller Power Hoe

Designed for heavier cultivating work than
vou would want to approach by hand, the Derby

Power Tiller consists of a single support wbe

Lerby Tiller Power Hoe Derby ‘Filier Co.

L

with 32 guarded tine teeth at one end and a
1 hup. gasoline motor at the other. Weighing 17
pounds, it gives a finely granutated deep till in
one pass, working in 1Zanch wide rows at depths
up o 8 inches.

T'he Derby Tiller Co.
P.O. Box 21
Rumson, NJ - 07760

AL M. Leonard & Sou, Inc,
P.O. Box 816
Piqua, OH 15356

Bluebird

A gasoline  cngine  powers  this  model's
oscillating culrivalor tines for an action which
leaves an even layer of loosened soil without
throwing soil on plants or damaging larger
plant roots. Features include depth contral and
compact, fold-down handles,

Precision Valley Mig. Co,
Box 9001
Springfickd, VT 05156

Coleman Garden Plow

The Coleman garden plow is a onerow
plow that facilitates plowing close to plants
without damaging them. The cleated wheel has
enough traction to enable sfow and deep plow.
ing. Attachments include o 12-inch sweep for
cultivating, a wwo-prong fork for covering seed

The Coleman Garden Plow
Coleman Garden Plow Mfg. Co.
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when planting, and extra attachments for break-
ing the ground, planting, and cultivating.

The engine is mounted in front for balance
and easy handling, and adds weight to the
cleated pulling wheel tor better traction. The
plow foot amd deptls wheel are adjustable.

Colemuan Garden Plow Mtg. Co.
Re. 8. Box 106
Dothan, AL 36301

The Carolina Plow

This is a one-drive-wheel unit powered by a
15 or 5 Iup. engine mounted on a heavy steel
and wbolur frame. The tillage tool is located
in front of the drive wheel and below the engine.
Attuchments inchide sweeps, turning plows, corn
shovels, hillers, and cultivators. A smaller model
is also availuble.

M, Products Sales Co.

Div. of Onetds Metal Products
PO, Box 893

Rhinelander, W1 54501

EDKO Power Wheel

The compact EDKO workhorse incorporates
a maintenance-free design on 2 balanced frame.
The 5 h.p. engine with 6-to-] gear reduction
powers a chain-drive system to a 23-inch diameter
lug tread tire. Liquid ballast is added for trac-

EDKO Power Wheel
EDKO Mfg, Inc

tion. ‘lT'urn, corn shovels, and sweep plow ure
stundird equipment for furrowing, hilling, and
culdvating. The tool bar and handlebar are
adjustable. Other attachments are available.

EDKO Mifg., Inc.
2725 Second Ave.
Des Moines, 1A 50313

PADDY WEEDERS

These implements uproot weeds and bury
them in the soil. They work hest in soils covered
with a shallow depth of water and are readily
available throughout Asia in different sizes to
accomenodate  different row  widths.  Onerow
units are usually pushed by hand, but larger
two- and three-row units are available with a
power unit,

SOURCES OF PADDY WEEDERS

=% ;

IRRI Push-Type Weeder
International Rice Research Institute
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IRRY Push-Type Hand Weeder

This is a simple weeder equipped with two
spiked wheels rotating in a supporting frame,
the front of which forms a skid. The two rotors
and skid are made from light sheet metal and
are easily dismantled for deaning and repair.
The handle is made of wood. The leading skid
serves as & depth control for the wheels. Build-it
plans are available from IRRI for this simply
constructed implement.

Internacional Rice Kesearch Institute
P.O. Box 9353
Manilu, Philippines

Paddy Weeder

This is a lightweight, allsteel weeder. It is
hest used on felds where 25 to 50 millimeters
(1 te 2 inches) of water is standing. The rotary
blades remove weeds and aerate the soil, thus
encauraging crop growth., Weight: 5 kilograms.

£ ossul Puddy Weeder Cossul & Co.

Cossul & Co. Pvt., Ltd.
Industrizt Area, Fazalgunj
Kanpur, India

Akshat Rotary Paddy Weeder

Cultivation by this implement between the
rows of plants kills weeds and aerates the reots
of the crop. It has a front skid and a tubular
steel handle which is adjustable for different
operators and soil conditions. It is available in
two models, the AK-53, 150 millimeters wide and
weighing 3.5 kilograms, and the AK-55, 90 milli-
meters wide and weighing 3.0 kilograms.

American Spring & Pressing Works Pvt, Lid.
P.O. Box 7602
Malad, Bombay 400 064, India

Hand-Operated Paddy Field Weeder

The CeCoCo weeder is U-shaped with a
lloat and two claw wheels, and it has a wooden
handle which can be adjusted to ~uit the height
of the operator,

It has a width of 150 millimeters to suit
row spacing of 210 to 230 millimeters. Weight:
5 kilograms.

CeCoCo
P.O. Box 8, Ibaraki City
Osaka Pref. 567, Japan

Rotary Weeder Plan Number 16

Labeled photographs iilustrate how a rotary
weeder for row-planted rice can be locally built.

ITDG Paddy Weeder
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Intermediate Technology Publcations, Ltd. #
9 King 5t.
London WC2E 8HN, England

Bullock-Driven Wetland Puddler

Covering 3§ to 4 acres per day, the Puddler
is desigaed for quick and efficient prepavation of
padddy telds after first plowing, It reduces the
number of plowings necessary and breaks up
clods and lumps. The three angular, cast-iron
hubs with four blades on each hub churn up the
soil and leave fine particles on the soil surface.

Cossul Bullock-Driven Wetland Puddler
Cossul & Co.

* All Intermediate Technology publications can be
ordered from International Scholarly Book Services,
inc., Box 553, Forest Grove, OR 97116,

Cossul & Co. Pye., Led,
Industrial Avea, Faralgunj
Fanpur, India

Apimal-Drawn, High-Clearance
Rotary Hoe Plans

The rotary hoe is designed for weeding
crops grown on paddy ridges at 75 to 90 centi-
meters spacing. v cultivates both sides of one
ridge at a time and does not require straight and
parallel ridges for eficient weeding. Cultivation
is done by two gangs of four spider wheels, each
having ten backward-curved tines. The rotary
hoe can be wsed for weeding closer to the crop
than sweep cultivators without causing appuarent
crop damage. Perlormance is good if weeding is
carried out while the weeds are smail, and ihe
implement is designed to ride over stumps or
other obstructions in impropetly cleared land.

Intermediate Technology Publications, Ltd.
% King St.
London WCZE 8HN, England

Japanese Puddier Plans

Hiustrations for a multiaction paddy field
puddling tool with Japanese design reveal a
wooden frame, The 8.inch steel rotating discs,
cuuting knives, and rotating chopper blades are
suitably designed for local consiruction.

I- IRumng

Animal-Drawn fapanese Puddier

Intermediate Technology Publications, Ltd.
9 King St.
London WC2E 8HN, England
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IRRI Power Weeder

This threerow power weeder was designed
by the International Rice Research Institute for
use in lowland aveas of developing countries.
Many loczl manufacturers have adopted their
design. Build-it plans are available from IRRL

A Japanese manufacturer’s verison of the IKRI power
weeder adapted to light upland tiliage requirements.
Ineernational Rice Rescarch Institute

inrernational Rice Research Institute
P.G. Box 933
Manila, Philippines

Mametora Rice Paddy Cultivators:
$han Shan MRT-3 and MRT-D

The MRT-3 is a threerow tiller with safety
guards. The MRT-D is a cultivator which com-
bines tilling and trenching work. ¥t will tili
three rows at one time or trench one row in a
“V” shape so that roots are not damaged. Both
are lightweight, have adjustable handles, and are
easy to maneuver, Tilling supplies oxygen and
expels nitrogen gas which has generated from
straw scattered in the paddies after harvest. The
nitrogen must be expelled to prevent root rot
and other damage.

A two-cycle, aircooled, 2.2 hp. gasoline
engine is mounted on the handles where it
balances the construction and places weight on
the cultivating attachments. Model MRT-$ has
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a capacity for covering about an acre per hour
while the MRT-D will cover the same area in 30
to 40 minutes.

IRRI Power Weeder
internaticnal Rice Research Institute

Mametora Agricultural Machinery Co., Ludl,
9-37 Nishi 2-chome
Okegawa, Saitama, Japan

Turtle Power Tiller

The Turtle power tiller was invented by a
Filipino for the Filipino and designed especially
for wet and wateriogged rice fields and fish
ponds. It can mow, plow, rototill, and level.
Power is supplied by either a 10 to 16 h.p. gaso-
line enginc or a 6 h.p. diescl engine. Fue! con-
sumption is 12 and 6 liters per 8-hour day, respec-
tively. It has fronrend drive and is 44 inches
wide followed by a skid design body. Length:
5% inches, Capacity: 1.5 hectares in eight hours.
{One hectare equals approximately 2.47 acres.)
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Turtle Power Tiller
5V Marketing

8-V Marketing
65 Coinraissionr Civil St.
Jaro, Iloilo, Philippines

FRONT-END TILLERS
A TILLER'S WORK IS NEVER DONE

by Gene Logsdon

After the leaves have been spread on the garden—along with the plant residues, horse manure,
reck powders, and other soil amendments-—it's time to get out the rotury tiller. The tiller chops
them into the top eight inches or so of the soil where plant roots do their foraging and the humus
and nutrients do the most good. The tiller is thus the organic gardener's basic humus-building tool,
but it is also a lot more,

If you're approuching a weed- and shrub-infested or sodded piece of ground for the first time,
intending to turn it into a garden, sample a small area with the tiller to make sure the machine has
the muscle to do the job.

Neither front-end titler nor rear-moanted mod:l will do a good job of primary tillage on heavy
sod or dense weed growth in soil that has not been cultivated in recent years. Don't expect the
impossible from any tille:, even the heavier rear-mounted ones which generally chop up plant
residues better than lighter front-end types.

A frontend tiiler will bounce off hard, sod-bound earth just about the way it will bounce off
rocks. A rear-mounted tiller won't exactly bounce, but it will lunge forward, jerking you with it
If you have no other way to work such soil, the secret, with either kind of tiller, is to go lightly
over the surface repeatedly, skimming off only an inch or less with cach pass—slow, hard work.

It's better to plow—or have scmeone plow—such soil in the fall, then work it in nicely the
following spring with your tiller. Or, cover the area with deep mulch in the spring, and when
that has rotted away together with the sod under it, then rotary till.
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The rotary tiller earns ils keepy on the
hemestead by preparing garden beds
in the spring, cultiveting crops all
summer long, and enviching the soil in
full with compost and cover crops,

You may be able to chop up and incorporate heavy plant grow:h like corn with a pass or two
of your tiller, bur really heavy, dense growth should be mowed with a rotary mower first, That
makes the job much easier, because inevitably that dense green swuff will angle and entwine in the
tiller tines, and you’ll have to get down and cut it out. A small amount of clogging can be cleared
by reversing the direction of the tines while raising them just a wee bit above digging depth.

The kind of tines your tiller is equipped with—and how sharp they are-—has more to de with
clogging than whether the tiller is front- or rear-mounted. There are at least four kinds of tines:
three-bladed chisel tines, four-bladed slicer tines, four-bladed slasher tines, and four-bladed bolo
tines. Chisel tines are the cheapest, okay for cultivating, but they tangle the easiest if yeu try to
incorporate plant residues with them. [ wouldn't recommend chisel tines for organic gardeners.
Slicer tines will dig from six to nine inches deep but will also tangle and clog wiere there is
fot of plant residue. Slasher tines are designed w cut and chop residue better with less clogging.
They are longer than slicers (on six horsepower models) and will dig up to 11 inches deep. Bolo
tines can be used on the bigger, six to eight horsepower tillers; these tines are heavier and wider
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and move more dirt per revolution, so you can move along at a faster speed. They are also less
affected by clogging.

As you shop for a tiller, another choice presented is between gear-driven and chain-driven modcis.
Gear-driven models are usually, if not always, combinations of belt and gear drives. A belt transfers
the power from the motor shaft to the worm gear shaft, which then transters power to the tine
axie. Mathematically, the chain drive is more efficient since the transfer of power is more direct.
Which is better? It's a toss-up in my opinion, as long as you are comparing nrodels in the same price
range. Chain drive will probably wear out quicker but is easier and cheaper to repair.

Typical chain-drive assembly

So let’s pretend you have bought your tiller, and it's the first day of the gardening season. Prefer-
ably, your garden has been cultivated the previous year or was plowed the previous fall if virgin ground.
You pick up a handful of dirt, squeeze it into 2 ball, press your thumb against it. If the ball crumbles
apart easily, the earth is ready.

Don’t try to see how deep the tiller will dig on the first pass—especially if you have plowed under
sod. You don't want to drag those sod chunks back to the surface. Let your tiller dig only a couple
of inches on the first pass. If you have the time, let the ground dry a bit before making a second pass.
The second time, the tines will bite into the ground more easily and work the ground into a fine,
crumbly texture. Dig at least six inches deep, and try for eight to ten, if possible. Set the brake bar
at the rear of front-end tillers at a depth that will allow you to push it in and pull it out of the ground
with case, according to the depth you want to dig. Don’t fight your machine; let the brake bar and
the tines do the work. You push down, the brake bar holds the tiller back for digging; you let up, the
tines propel the tiller forward. With gentle pressure between up and down, you allow the machine to
inch forward slowly while it digs.

A rear-mounted tiller is even easier to handle. You set it for depth and speed; then all you have to
do while the machine digs is guide it.

Work the ground the second time at righi angles to the first pass if possible. You may need to go
over the ground a third time to get a fine seedbed, but usually twice is enough, if your soil is in good
condition.

After planting, your tiller becomes a weed cultivator. It can be used as a harrow for that first
important cultivation of deep-sown seed (two to three inches) before the seed comes up, but when
weeds are already germinating. This type of cultivation is tricky. You want to go over the ground
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very lightly, genty disturbing the soil surface without digging in to disturb the germinating seed. Skim
very fast over the vow, and you will kill many small weeds you can’t even see yet. But dow't try this
technique on shallow-sown seeds.

As soon as your planis are above ground, yen can start cultivating with the tiller between the
rows, Unlike shovel cultivators, the tiller tines will not throw dirt onto the new plants and bury them,
if you do not dig too deep. For cultivating, deep digging is not necessary anyway and can be harmful.
If weeds are growing faster than your plants, however, and you must dig a little deeper to control them,
you ¢an buy special plant shields that fit on either end of the front-end tiller axle and prevent the dirt
from falling on your plants (Sears has them) . The hood on a rear-mounted tiller performs the same job.

When your plants are taller, you want the tiller to roll some dirt inte the plant row, if possible, to
bury the tiny weeds emerging there. That can save you hand weeding. So, without shields, you let the
tiller dig a little deeper than you might otherwise, though not so deep as to cut into your plants’ roots.

Front-end tillers can be modified quickly to cultivate between rows as narrow as six to eight inches
or as wide as 26 to 30 inches. The narrowest width is achieved by taking the outer tines off completely
and wurning the inner ones around so the blades point inwards. Two intermediate widths can be at-
tained by either leaving the two outside tines off completely with the two inside tines in regular posi-
tion, or by replacing the outer tines with the blades pointed inwards and the two inner tines in regular
position. Clip bolts, which hold the tines on the axle, are easy to remove, and the tines are easy to slip
off the axle.

Remember to allow a few inches more for row width than the width of your various tine positions.
1f, for example, you intend to cultivate a swatch 26 inches wide, make your rows at least 30 inches wide—
if not 32—to accommodate that 26-inch width. Why? You don’t want the tines cutting too close to
your plant roots; and when the plants grow taller, the whirling tine blades have a way of reaching out
and grabbing them if you get too close.

1f a tiller could talk, it would probably sigh, “A tiller’s work is never done.” Attachments turn it
into a digger of garden irrigation ditches, or furrows, or rows for planting seeds. There's a hiller at-
tachment for front-end tillers, too. I even know of someone who turned his tiller into a sidewalk edger
by replacing one of the outside tines with an old plow coulter welded to a piece of pipe!

Tillers are handy for renovating berry patches and ripping out runners that are getting out of con-
trol. The tool is handy for pruning raspberry suckers growing out beyond the sides of the row where
they don’t belong. For cultivating or incorporating mulch under fruit trees in small orchards, the
tiller is better than more cumbersome tractor machinery, and it is handier for cultivating under trellis
wires between grapevines. The tiller is superb for running over asparagus beds in fall or spring to kill
weeds and volunteer asparagus seedlings growing above the deep-set roots, Just don’t dig more than
three inches deep.

Some chicken farmers, who raise their flocks on litter, utilize tillers to mix and stir the old litter
in place on the coop floor to speed the composting process, Tillers are handy to mix compost in large
worm beds, too, before seeding with worms. In any raised bed, or confined grecnhouse bed, the tiller
is about the only power tool that can be utilized. Lighter models that can be lifted in and out of lhe
beds without back sprains are preferable for this kind of work.

Care of the tilling parts is simple. Keep the oil bath around the worm gear at the specified level
On chain-driven models, the chain and bearings should be luhricated when and if it is necessary.

The motor, the heart and soul of your tiller, requires much more attention. Most walking, seif-
propelled tillers, if not all, are powered by air-ccoled, onecylinder, four-stroke engines—which, to
mechanical amateurs lik> myself, simply means that they take oil in the crankcase and gasoline in the
engine, and you do not mix the two as you do with two-stroke engines. According to Allen Brown,
agricultural engineer at Purdue, a properly maintained four-strake engine ought to give good service
for at least five to eight years and probably longer. If an engine fails sooner than that, it usually means
improper care. “A main cause of early failure is not keeping enough oil in the crankcase,” he says.
“Another is failure to change oil as often as reccommended, and a third is using the wrong kind of oil.”
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Brown recommends changing oil every 25 operating hours—aor socner if very dirty conditions prevail.
Use SAE 30 weight oil in summer and SAE 5w-20 or 5w-30 in winter {if you use your tiller in coid
weather, which is not likely). If you can’t get 30w, 10-30 will do. Do not use nondetergent oils with an
API classification of MS, SC, SD, or SE.

Clean the air cleaner whenever you change oil, or more frequently. Neglect allows dirt to get into
the cylinder and cause bearing failure. There are oiled filters, dry filters, and oil bath filters: follow the
manufacturer’s directions for your particular model.

Keep the whole motor clean. Don't let dirt and debris clog the cooling fin, as an overheated
engine wears out faster.

An old motor can often be given new lite by cleaning out the carbon buildup in the exhaust ports.
Take off the mufller and you'll finud the holes (usually three).

An important rule in keeping an engine running longer is never to run it at top speed for extended
periods of time. There's rarely an occasion that justifies roaring around the garden at full throtile.
You'll get finished at half-speed just a» soon—and with better fuel efliciency. And your neighbors will

love you, too.

Perhaps it is surprising to find coverage of
the familiar front-mounted Rototiller in a book
specializing in the hard-to-find. But surprisingly
enough, there is a hard-to-find aspect to tillers
which makes them an appropriate consideration
for the farm tool collection, and that is versatil-
ity. Of course, the simplest models are strictly
for tilling: they have front-mounted tines to
break and cultivate the soil. But realizing the
multipurpose potentiai of the little tiller as a
power source, some manufacturers have pro-
duced attachments for a variety of operations.
In North America, attachments are designed Chisel tines
mainly for cultivation, whiie European models

have a numsber of working tools for jobs like
than the slicer, good for breaking up sod on

pumping and spraying.
virgin ground; cuts and chops plant residue
TILLER ATTACHMENTS with little clogging.
) , Chisel-—Sometimes referred to as pick tines,
' Rather than discuss the many different good for rocky ground, clay, and hardpan.
tillers as power sources, we have decided to con- Clogs easily, not good for grasses or weeds,

cendrate on attachments and their functions. A
chart following the tool descriptions explains
which manufacturer carries which tool. Manu.
facuurers’ addresses are listed in the index.
Tines

Tines are the blades of the Rototiller which
do the actual soil tilling. Many manufacturers
have coined their own names to represent their
tines as unique. But actualiy, there are just a
few basic designs that most follow.

Slicer—A medium-duty, shert, knifelike tine.

Slasher-—Similar to but more rugged and longer Slusher tines
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Belo—Heavy, wide tines good for normal culti-
vation aud mulching without clogging with
plan: restdue.

Bolo tines

Finger—Provides positive traction, good for cul-
tivating und seedbed preparation.

Finger tines

Tilhow
In place of tines, the til-row attachment
buticks rows, provides i |‘)l'ep:1rcd seedbed, and

< Til-row attuchment
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with the back plate removed, jt converts to u
cultivator. It can also be used 1o dig irrigation
or drainage ditches.

Cultivators

Cultivators  appear with many dilferent
names aued variations on @ similar theme.
Shovels, spikes, or spring-tooth tines are either
fixed permanently on a trame or holted to a
toolbar, the latter being adjustable. Called
cither cultivators or harrows, they perform the
function of removing weeds or preparing seed-
heds by being pulled through the soil. Five-tine
weeders, plow sweeps, an<d various hoe designs
are available,

Cultivating shovels mounted on a toolbar

Plows

Small-power units have a limited amount
of traction and power which limits their plow-
ing capabilities as well. They do best at making
furrows or hilling already-tilled soil. A furrow
opener will dig a shallow trench for straight line
or root crop planting which would otherwise

Hiller




TOOLS FOR CULTIVATION

require digging holes. Hillers then fil in the
furrow or hill-up around ather plants.

It is worth mentioning that a hilling plow
is actuaily one-half of a furrower. Some com-
panies offer & furrower in two parts which, work-

. ing together, furrow and hill separately. Fur-
rowers are sometimes referred to as moldboard
plows and hillers as turning plows.

Furrower

A sweep plow is another kind of cultivating
tool which makes a wide pass to cut weeds
beneath the suriace of the soil at a desired depth.

Sweep

Disc Shields
Sometimes called cultivating shields, side

discs, or disc shields, these devices bolt nnto the
outside of rototilling tines to protect young
plants from having soil spill over on them.

Dise shields keep soil from falling onto
young, fragile plants,

Wheels and Tires

Most small tillers are sold with small semi-
pneumatic or rubber tires which offer litte trac-
tion. These are fine for rototilling since
traction is provided by the action of the tines

themselves. However, for plowing and culti-
vating, the extra traction provided by larger
pneumatic or rubber tires or steel wheels is desir-
able. Tire chains, transport wheels, and wheel
weights are also available,
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Gilsan Madel 51104 compact chain-
drive tiller with drive wheel and
cultivator,

Gilson Brothers Co.

Small depth gauge wheels are provided with
some attachments to offer support and depth
guidance.

Plow Foot and Toolbar

Plow foot
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Some attachments mount directly onto the
tiller frame, others to a toolbar or plow foor
which is mounted to the frame. They offer a
means of adjusting tool positioning for both
width and depth of work. Bulldozing and snow-
plowing blades appear with many of these
models. Snowblowers are uncommon.

Mowers and Lawn Attachments

Mowers are uncommon to small, North
American tiller models because the power take-
off is usually limited to use with tiller tines.
European models, however, are built with
versatility in mind and have attachments for
rotary, sickle bar, or spindle reel mowing. The
listing of European models is meager here
because most tillers are buiit to perform so many
utility functions that they have been included in
the two-wheel tractor section.
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Some Unusual Tiller Acwachments and [
Their Sources Sprayer—Agria, Hako
See the Appendix for addresses. Pump—Staub
Roller—Staub
Front-end carrier—Wolseley Vine Guard—Auto Hoe
Mulcher—Agria Shredder-Grinder—-Roto-Hoe

THE GROUNDHOG: TILLER FROM A KIT

by Raymond Trull

After 14 years of hard work in gardening, my faithful tiller announced its imminent retirement
with o chorus of grindings and rumblings and clouds of blue smoke.

What would replace it? In helping others in my gardening family, I'd used many well-known
tillers, including Burns, Merry, Snapper, and Gilson. While most had good and not-so-good features,
all were durable, hard-working machines. A tour of local dealers and an examination of gardening
magazines mace me itch to try every super clean, brightly painted new moadel on the stones, sticks,
weeds, and dirty soil of my garden. There was nothing preity about those tillers’ prices—they had
doubled in 14 years. To buy without carefully studying both quality and price was a foolish luxury I
couldn’t afford. :

With attachments, many tillers convert to minitractors that plow, cultivate, rake, make planting
ridges, harrow, and even move materials with a scrape blade. Could tillers be practical and efficient
minitractors for gardens and small area crops? I wanted 1o know!

The Groundhog, by Heald of Benton Harbor, Michigan, is unique—it’s sold as a kit. At $199.95
for a five horsepower, chain-driven model, it's at least $40 less than comparable preassembled models.

Fresh from the factory, the
Groundhog is ready for
assembly,

Raymond Trull

Groundhog's components are made by companies 1 recognized—engines by Briggs and Stratton and
Tecumseh, chain drives by Parmi, and ground-working tools (a good variety) by Brinly-Hardy. More
important, by assembling it, I should understand its internal workings and be able 10 repair it later.
The goal—greater self-sufficiency!

Basic assembly included putting the transmission, frame, and tines together, mounting the engine,
and attaching control cables and Ievers—a nine-hour job for this nonexpert fumblefingers. No tasks
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were stretuous or very complicated, but some required careful, patient work. A few wrenches, a screw-
driver, and Heald’s large drawings and caretul directions kept the job moving.

With unexpected pride—it started andd worked perfectly—I took the Groundhog to the garden for
tts firse trial and my first surprise. At an engine speed just above idle, it cut six inches deep in garden
soil undisturbed for six menths. To make its task a bit tougher, I added extension tines for a 36-inch-
wide cut. Although an inch of leaves and old stalks covered part of the arew, the Groundhog easily
maintained its tilling depth and forward speed.

A much tougher test came soou. When dozens of volunteer asparagus popped up among the
berries and shrubbery, I wanted to add them to our skimpy parent bed. But before preparing the deep,
{ertile soil needed by asparagus, a thick sod of common Bermuda grass had to be removed. In the South
Cuarolina Piedmont, Bermuda sod is a devil's brew of intertwined, tough surface runners and a thick
underground mat of fibrous roots, usually yielding only to hours of toil with a mattock.

With its extenston tines in place, the tiller bounced siightly each time its tines struck. But the
Groundhog churned forward slowly, leaving a seven-inch-deep layer of seil and vanquished Bermuda sod
tn its wake. Three hours” labor was over in twenty minutes!

The Groundhog is an actor with many roles: replace the tines with deep-cleated wheels and it's
a minitractor that works. Add a drawbar and make furrows with one plow or raised ridges with two
plows in the {urrower-hiller set. Replace them with the cultivatorscarifier set’s four plows, and re-
moving weeds und making dust mulches is safer for zarden plants. Most of the weight of a well.

;! *ﬁ,‘x‘.ﬂ‘ it of Wik e
L i

Optional equifiment—here o
frent-mounted scraper blade
and two kinds of rear plows

waedapts the tiller for many

chores.

Raymond Trull

balanced tiller is concentrated over its tines to make it dig easily and quickly. That's fine, unlass you
need to protect plant reots, With the Groundhog's culivator plows mounted at the rear drag bar
and partially supported by the operator, plow depth is easily controlled.

Add a bit of imagination, and the Groundhog helps with many chores. Leaving two of the four
cultivators mounted, [ use it to rake together runners from our all-too-vigorous Tapanese honeysuckle.
(These make good mulch or a condiment for the compost pile when chopped with a lawn mower.)
With the two plows still in place, the front-mounted scraper blade can be added for a gentle, mini-
earth-moving machine. To flatten the ridge of an old crop terrace, I loosen soil with the cultivator
plows and push it into position with the scrape blade. In addition, it smooths soil after potatoes are
dug, distributes leaves and compost for tilling in, and spreads gravel. There are other applications
and much more optional equipment.
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Any problems with tie Groundhog? One, due to personal preference. Rototilling with rear wheels
in place—many users remove them—lifts the handlebars too high, even with the Groundhog's fine
height adjustment. The solution? One extra hole in the wheel attachment rod brings handlebars down
to just the right height.

In the minitractor disguise, the Groundhog runs out of traction and starts spinning long before its
engine stalls. A better bite—with dual wheels or wider tires—would help in soft soil.

Overall, the Groundhog is a powerful, useful machine comparable to preassembled mcdels. Its
price, performance, quick and easy adjustments, and good design clearly recommend it.

I do have one strong opinion. Many gardeners underestimate a tiller's working ability. Except for
turning under a heavy sod or green manure crop, a five horsepower, chain-driven Rototiller is not
likely to be stumped when used correctly. Can a tiller with attachments provide most, if not all, soil-
working power needed for a large garden and small area crops? Yes!

Heald, Inc.
Box 148
Bentog Harbor, M1 49022

NORTH AMERICAN SOURCES OF TILLERS

FRONT-END
TILLERS
AND
ATTACHMENTS TINES—

EXTENSION SET

CHISEL
TIL.ROW
5! CULTIVATORS

SLASHER
SLICER
FINGER
BOLO
| FURROWER
»| HILLER
| OPT. WHEELS
»| SIDE SHIELDS
MOWERS

] PLOWS
»| BARS & BLADES

AGWAY
ALLISCHALMERS *
AMERIND-MACKISSIC, INC.
ARIENS

ATLAS X
AUTO HOE

BLACK & DECKER X
JOHN DEERE X

DERBY * '

EDKO X X
FMC-BOLENS X X X XXX XX X
FORD *

GARDEN MAID *

GILSON X X X X X X XXX XX
HAHN X

HEALD X X X X X

”
e

Kl Bl K

»

4
b
o
"
o

* Tillers only
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FRONT-END
TILLERS
AND

ATTACHMENTS TINES-

!

EXTENSION SET

CHISEL

SLASHER
SLICER

FINGER
BCLO

FURROWER
HILLER

TIL-ROW

CULTIVATORS
OPT. WHEELS

SIDE SHIELDS

PLOWS

BARS & BLADES

MOWERS

INTNLE. HARVESTER

e

MAGNA

w
e

»

McDONQUGH (SNAPPER)

w

2

MERRY

W

X

»

MTD

e

A N

RCPER

ROTO-HOE

SEARS, ROEBUCK & CO.

S A B Rl it

bl Il e

SENSATION

SEMPLICITY

”

TORO *

MONTGOMERY WARD

INTERNATIONAL SCURCES OF TILLERS

FRONT-END
TILLERS
AND

ATTACHMENTS TINES..

CHISEL

SLASHER
SLICER
FINGER
BOLO

FURROWER
HILLER

TIL-ROW

CULTIVATORS

BARS & BLADES

AGRIA-WERKE

¥| EXTENSION SET

»| OPT. WHEELS
»| SIDE SHIELDS

HAKO-WERKE

4

w4

Hi ™| PLOWS

»| 7| MOWERS

ISEKI*

MERCHANDISED GARDENING *

SCHANZLIN

SOLO KLEINMOTOREN

STAUB

WOLF TOOLS *

WOLSELEY

X

# Tillers only
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FMC-Bolens power unit and
tiller with options: preumatic
tires, harrow, hiller and
furrower, cultivator.
FMC-Bolens

The Gilson Compact Tiller requires a minimum of
storage room. The same two wing nuls used to fold the
handles ave also used to adjust the height fo suit the
gardener. Gilson Brothers Co.

Snapper tiller with (counterclockwise) pneumatic
tires, scraper Glade, slasher tines, cultivatorfherrow,

and furrower.
MeDonough Power Equipmient

The Magna Chore Master with bolo tines
Magna Corp.
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REAR-MOUNTED TILLERS

The rotary tiller is an excellent organic
cultivating tool. It can take the place of plow,
dise, field cultivater, and offset disc—and can be
used as a weed cultivator wo. The rotary tiller
compacts the soil least of all implements. With
the tilling blades mounted in the rear and the
engine extending to the front, the result is a
well-balanced machine which is easy to maneu-
ver and which has efficient tilling capabilities.
Rearmounied tillers also have an excellent
compost-shredding action, which s desirable
when incorperating organic material into the
soil. (Two-wheel traciors, discussed in chapter
four, usually have rototilling attachments.)

But beyond tilling, it is quite common for
a tiller to convert to a sickle bar mower or
snowblower, or to have provisions for pulling a
plow, trailer, or cultivator. Some tiilers provide
a power take-off (PTO) feature for powering a
variety of attachments like pumps and sprayers,

or even binders and reapers. These are discussed
further in chapter four. Handlebars are usually
adjustable to either side so the operator can walk
beside the tiller rather than in a freshly tilled
Tow,

NORTH AMERICAN SGURCES OF REAR-MOUNTED
TILLERS
Troy-Bile
The Troy-Bilt is a popular garden tiller,
with several choices of model and horsepower.
Attachments are available. Two forward and
two reverse speeds are provided by the chainless,
power train transmission with worm gear. Depth
of tilling can be regulated to seven differen:
levels while the machine is in motion, and the
handles are adjustable as well. Attachments
include a furrower (for trench composting) and
a snowplow.

Garden Way Mfg. Co,, Inc.
102nd St. & Ninth Ave.
Troy, NY 12180

Troy-Bilt
Garden Way Associates, Inc.
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The Mainline Tiller *
by Howard Prussack

Mainline is a rvotary tiller of high quality
and multiuse adaptability. This versatile rear-
mou.ited tiller helps fill the gap between single-
use garden tillers and expensive tractors. The

basic unit is an 8 hp., cast aluminum block
engine with Pearlite cylinders.

Pearlite is a graphitic process of cast-iron
composition, the product being about 20 times
the density of regular cast iron, reborable three
times. It has an all-gear-drive transmission—no

The standard 8 h.p. power
unit with tiller io the left,
and the same power unit with
gear-driven sickle bar to the
right,

Central States Distributors

helts or chains. Its automotive design is com-
pletely ball beuring throughout, including both
ends of t':¢ crankshaft.

It is a 20:inch tiller with & heavy-luty cover
corpletely enclosing the tines. There is separate
engagement of wheel drive and tiller drive; so
the tiller dees not rotate (which saves wear and
is safer) when transporting. The engine has a
power take-off shaft to operate pumps, sprayers,
and other attachments that are available, fifteen
in all.

The BCS Company, which is in Italy, has
been making this tiller since 1963, and it has
been designed with the farmer and grower in
mind-—to take the heavy-duty use and do the
different jobs that the attachments make
possible.

The extra attachments which make the

® Excerpted with permissicn from The Natural
Farmer, February 1977,

Mainline more useful for the small grower than
any of the other tillers on the market include:
a 44-inch sickle bar which can be mounted c.
the front; combination power hilling and furrow-
ing attachment; a split-row tiller for strawberries
and small vegetables; removable tiller so you can
add a planter, tool bar, cart, or snowblower.

Mainline tillers come in 5, 8, and 10 h.p.
models. BCS also manufactures commercial 16
h.p. rotary tillers which have optional grain
binders and thresher attachments. In addition,
they make riding tractors which are being im-
poried into this country. The U.S. importer is
BCS Mainline in London, Ohio, and the Na-
tural Organic Farmers’ Association has con-
tacted them to become the New England
distributor.

Central States Mainline Distributors
Box 348
London, GH 43140
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Ariens Rocket Tiller

In the same in-between league as the Troy-
Bile, the Rocket isa 7 h.p. tiller with two forward
and two reverse speeds. The rear-mounted tines
are 14 inches in diameter and till to a depth of
9 inches. Handles are adjustable for side oper-

ation, and the unit is available with attachments
for extra-wide tilling and furrowing.

Ariens Co,
655 W. Ryan St.
Brillion, WI 54110

Ariens Rocket Tiiler
Ariens Co.

The Mighty Mac 524-RT
Amerind-MacKissie, Inc.

Mighty Mac 524-RT

The Mightly Mac has an 8 h.p., four-cycle
engine with a welded steel frame and a chain
drive gear. Depth is determined by a manuaily
adjusted drag control bar. Handles are fully
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adjustable, and speeds include one forward and
one reverse, A furrowing kit is available.
Amerind-MacKissic, Inc.

P.O. Box 111

Parker Ford, PA 19457
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Howard Gem

The Howard Raotovator Company specializes
in heavier commercial tillers, both walking and
tractor-drawn models. They call them rotova.
tors. The larger hand-controlled Gem model is
available in varying widths of 20, 24, or 30
inches. A smaaller unit, the 350, comes in 16- and
23.inch widths. The transmission on the Gem
has three forward and one safety reverse speed
with a maximum forward speed of 2.32 mph.
Each model is equipped with double wheels for
added traction and a depth control wheel ad-

justable to 9 inches. The opticnal attachments
and accessories include a furrowing attachment
and pickline rotor.

E. C. Geiger
Rt. 63, Box 285
Harleysvilie, PA 19438

Howard Rotovator Co.
Box 109
Harvard, I1L. 60033

The Howard Gem
E. C. Geiger

Howard rotovators are distributed through-
out the worid: Australia, East Africa, France,
Germany, Italy, New Zealand, South Africa, the
United Kingdom, and Spain.

The Roto-Hoe Roto-Hoe Co.

Reto-Hoe

Roto-Hoes come with tillers mounted either
in the rear or up front. A 6 h.p. Tecumseh
engine powers the gear transmission with four
forward speeds and one reverse. Attachments
include a Cut-N-Shred shredder, 2 snowthrower,
and a hiller-marker tool.

The Roto-Hoe Co.
Department 2
Newbury, OH 44065

Herter’s Belgian Model 1108 Tiller

Modeled after a Belgian tiller but manu-
factured in the United Statss is the Herter Model
1100 rear-end tiller. The transmission is worm
gear driven and powered by a 6 h.p., four-cycle
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engine. The machine has two forward, a neutral,
and two reverse speeds. As a safety precaution,
it cannot be Jocked in reverse. The eight-
position depth regulator can be adjusted while
in motion, and in the waveling position, tines
are raised 2 inches above the ground. No attach.
ments are mentioned. The manufacturer is the
only distributor.

Herter’s, Inc.
Waseca, MN 56098 or Mitchell, SD 57301

The Simar Morgan

The Morgan is made in Switzerland by the
Simar Company and distributed in the United
States. It employs 2 heavy-duty Swill 714 hp.,

one-cylinder, four-cycle engine o power its three
forward and one reverse speeds. The anit’s weight
is 254 pounds. No mention is made of atcach-
ments.

Colt

Of German design, the Colt is a lightweight,
rugged tiller for raised benches in greenhouses
and outdoor cultivation. It comes with a L0
h.p. engine, an sll-enclosed gear drive—no V-
belts—and a single power-driven wheel for easy
handling. The Colt and the Morgan are avail-
able from:

E. C. Geiger
Rt. 63, Box 285
Harlevsville, PA 19438

The Colt
E. C. Geiger

The Simar Morgan
E. C. Geiger
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Mang Tillers

Weighing 503 pounds. the Mang Modei 95
tiller is designed for heavy-duty tilling jobs
encountered by landscapers and nurserymen.
The overall width is 26 inches, but it only tills
15 inches at one time. The smaller, 380-pound
Mang Junior has a tiller cutter width of 21
inches and is powered by a 7 h.p. gasoline
engine. With both models, the strain and shock
of the toughest tilling are distributed among the

eight sprockets and the heavy-duty roller chaia.
The manufacturer reports that ihis feature is un-
like most other tillers, where the strain is taken
by only two or three gear cogs. There is one
forward speed, no reverse.

Oregon Mig. Co.
6920 SW 111th Ave.
Beaverton, OR 97005

Mang Junior
Herb Fischborn

Mang Model ¥5
Herb Fischborn
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Yeliowbird
This unit will rotovate or cultivate with

oscillating power tines which cover a i6-inch
width,

The ¥ellowbird

Precision Valley Mig, Ce.
Box 9004 '
Springfield, VT 05156

Precision Valley Mig. Co.

Agria-Werke

INTERNATIONAL SOURCES OF REAR-MOUNTED
TILLERS

Agria Model 2100

A 7 h.p, two-stroke engine supplies power
through one front wheel to drive this tiller.
Hooded tillers are available in nine different
working widths, and depth is adjustable. It is
particutarly suited for closely spaced rows.
Threespeed tooth wheel gearing is shifted from
the handlebar. Its weight is 80 pounds, and
provisions are available for adding front weight.
Attachments include a ridger, a leaf protector,
and a cultivator.

Agria-Werke Gmbh
7108 Moeckmuehl
Germany

Buffalo Tillers

Three models are available. The 14 h.p.
model weighs 335 kilograms, the 9 h.p., 235
kilograms, and the 7 h.p. model, 205 kilograms—

£

Tiller attachmenls come in varying widths, inter-
changeable for the specific requirements of each
cropping sitvation, Hako




TOOLS FOR CULTIVATION

all without engine. All three have fourcycle,
air-cooled, diesel engines, hand-cranked starting,
and three speeds for both forward and reverse.
With rotary tiller, capacities range from 14 to
! aere per hour and with plow, from 14 to 24
acre per hour.

Three Farmers Machinery Co.. Ltd.
No. 37 Min Chuan St.

Wu-Chi Taichun Hsien

Taiwan, Republic of China

CeCoCoe Sume Power Tiller Model LEC-50

Two types of engines are available: a water-
cooled diesel with 6 or 7 h.p. or an air-cooled,
gasoline engine with 6 to 8 h.p. There are six
forward and two reverse speeds. Road clearance
is a minimum of 178 millimeters, and it weighs
250 kilograms. Power take-off speeds are change-
able with two or four steps. A safety device keeps
reverse from engaging until the rotary blades
have stopped. It has an adjustable handle.

CeCoCo
P.O. Box 8, Ibaraki City
Osaka Pref. 567, Japan

STATIONARY WINCH-POWERED
CULTIVATION

Prior to the invention of the tractor, about
the time of World War I, cable cultivation was
the only form of mechanized agriculture for
about 75 years, and this represented the first use
of steam power for cultivation, Because the first
steam engines were not self-propelled, a scheme
employing a cable and windlass was used to get
the plow from one end of the field to the other.
The cable usually wound oni a horizontal drum
beneath the engine which was driven by bevel
gearing from the engine shaft.

Though the most expensive initially, the
most satisfactory implementation of this tech.

nique utilized two steam engines. One engine

pulled the plow through the field while the
other paid out slack cable and moved ahead into
position for the next haul, As steam engines
became lighter, it became more feasible to use
them as tractors to pull implements through the

soil, and the need for a cable disappeared.
Today, cabie cultivation is used on small, steep
plots in France and Italy, and for plowing paddy
fields ir China. Agricultural engineering
researchers recognize the winch as a significant
tool worth developing in their quest for simply
designed machines to satisfy the worldwide need
for economical, energy-efficient field mechaniza-
tion. Mechanical Engineer Stuart Wilson from
Oxford outlines the reasons why.

“The three very considerable advantages of
cable cultivation compared to conventional
tractor use are:

1. Lower energy consumption due to elimi-
nation of both wheel slip and the energy
needed to transport the prime mover.

2. No compaction of the soil, an increasing
problem with large tractors.

3. Ability to plow in wet or slippery condi-
tions.

The disadvantages include the need for
two prime movers if the most effective method is
used and the need for some sort of reversible
plow.”

Wilson continues, “However, in light of
the fact that plowing is only a small part of the
average tractor’s use and that most of the re-
maining duties, especially road haulage, need
much less than maximum power, there appears
to be a case for evolving a design for a basic
tractor of modest power which can be used in
pairs for cable plowing when required, but is
otherwise capable of performing a variety of
lighter duties.”

Three designs are on the drawing beard
to utilize' winch cultivation: a pedal-powered
Mechanical Mule, a two-wheeled tractor called
the Smail, and a three-wheeled tractor, the
Spider,

The Mechanical Mule

Designed by Rodale Resources, Inc., in
Emmaus, Pennsylvania, the Mechanical Mule
harnesses the power of the pedal to provide
winch-pulling power fr- farm tilling tasks. The
power unit seen in the photo on page 60 is
positioned at the head of a row while a tool-
bar carrier is po.itioned at the foot of the row.
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The Mechanical Mule

Mechanieal Mule tool carrier with cultivatoy
attachment,

60




As the operater ol the power voin pedals, o gl
test nvlen or pobvpropvlene line fastened 1o the
et corrier s recied i osnd the ol careier,
guided by asecond person, © pulled up the row,

When one row s comupleted, the helper
alks ror the oot of the next

Corrier

row, unreeling the power tne as he walks.
strmultaneously, the pedaler moves the power
unit 1o the hewd of the next row, When every-
thing 5 on plece, the operation iy repeated.
This multipurpose implement can be used for
plowing, subsoiling, harrowing. and row-making,
as well as cultivating. Tools are quickly inter-
changeable for tending three rows at a tme.

he tool carrier s light enovgh to avoid
compaciing the soll and narrow cuough for
prinimal row spacing for intensive crop produc-
vion. Such femive eropping systems tend to

FOOLS FOR CULTEVATION
reduce the need for frequent weeding, as the
tightlv spaced phlints help to shade our the
weeds.

Dvnomometer tests reveal that an average
man canr oxert a patl of LOOG pounds with the
aid of the Mechanical Mule. From a sitting
posttion, ihe gy of the strongest human
muscles, those of the thighs, is relaved through
a bicydle auank mechanisne 1o maxinaze lever-
age. With spacer bars on the uptake reel, the
effective diameter is increased for reeling in
several feet of power line with each revolution
of the crank—the equivalent of high gear. For
harder jobs, the spacer bar can be removed for
reeling in only a few inches of line with each
revolution of the erank—the equivalent of
low gear. Pulling speed is reduced, hut pulling
power s about doubled.

In the interest of safety, to keep the crank
from slipping backwards and the pedals from
hitting the operator in the shins, o ratchet-brake
mechanisnm was built into the unit. Depressing
a clutch divengages the reel from the ounk so
the power line can be easily reeled out

Hodaie Resources Division
576 North 5t

Emmaus, PA 18049

The rownakimg toal simultancously  prepares
three vows for plunting 12 inches apart, factlitat-
(g Htenstoe crofpig systems.

Spacer bays o1 the uptake veel of the Mechaniteal
Mule veel in soveval feet of power line with
each vevolution of the cranl—the equivalent of
“high gear”
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The Snail

The Snail. o primary culiivation device, was
developed at the Natonal College of Apricul
wural Engineering, Silsoe, Bedford, UK., as a
possible solution to the problem of cultivating
hard, dry soil in developing countries during

|

the dry season, so as to achieve early planting
with increased crop yield the result, reports Peter
Crossley.

The machme overcomes the encrgy
straints of human or animal power, is much
cheaper than a large tractor and more efficient

COT-

g N

The Snaid
Natioual Coltege of
Agriculureal Engineering

than a small one. The principle utilized i+ that
of a self-propelied winch controlled by one
operator, together with an implement mounted
on a frame and controlled by a second operator.
The winch unit is driven forward to the extent
aof its cable, drive is engaged to the winch drum,
and the cable draws the implement towards the
winch wunit, which Is prevented from moving
backwards by u setf-anchoring sprag.

In tesis during the dry scason in Malawi,
sponsored by the Ministry of Overseas Develop-
ment, the machine was found to work satis-
factorily in most small farm conditions, and
wouid be likely to he economical in areas where
alternative cultivation: methods were eicher un-
available or more expensive. It is designed to
operate in hard soils and would not be tech-
nically satisfactory in wet land or in temperate
4reas.

The Spider
The Spider is a three-wheeled, self-pro-
elled winch-tractor evelved from

tha
e

which

Snail and the Kabanyolo. In ~n article entitled
“Are Small Tractors Possibler,” * Peter Crossiey
reports that the Kabanyolo was an example of
the “ingenious use of mass-produced compo-
nenis in a chassis which was designed to be
manufaciured locally from stock waterials.” He
describes the Snzil as an example of “a small,
5elf~propc|led winch, which provides a much
higher drafe force than a singleaxle waclor of
corresponding  size and  weight.”  When the
limitations of these two units were clearly de-
fined, efforts were directed at combining the
hest features of hoth in the design of the Spider.

Still in its early stages of tesiing, the Spider
is being developed at the United Kingdom's
National College of Engineering in Silsoe, En-
gland.

Crossley states that “the Spider consists of
a fabricated chassis, on the front of which iy
mounted a 6.5 h.p, diesel engine, which drives
the two rear wheels by means of a V-belt and

* World Crops and Livestock, May/June 1877,
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The Spider
National College of
Agricultural Engincering

chain reductions, In the cenier of the rear
axle is a winch drum. Steering is tiller op-
erated on a single front wheel, and the rear
track s | meter wide.”

"It was anticipated that light-deaft opera-
tions would be carried out by direct traction

with

4 raph, but that for high-draft work, the ma-
chine would he operated in the same manner
as the Smail, by driving forward to the extent ot
the cable and then winching in the implement.”

Now, cven before testing has been com-
pleted on the Spider, plans are being drawn
ap for au improved design, Crossley continues,
“The proposed design is thar of a lightweight,
thregwheeled tractor raving 600 x 16 rear-drive
wheels spaced at a Zometer-wide track with a
single 4.00 x 12 wheel ae the front. The five
kw. engine would be transversely mounted in
front of the rear axle, the drive heing sup-
plicd by a chain reduction. Further, enclosed
chains would drive each rear wheel from the
outer ends of the high-mounted axle, in the
right-hand section of which would he mounted
a winch drum. Good ground clearance and
lateral stabifity would therefore be obtained. A
sprag and guide roller device would act in
line with the winch so that the tractor could be
drivenr with the right-hand rear wheel in the
furrow, in the conventional manner, jor winched

operations such as moldboard plowing. A patent
has been applied for.”

“No differential would be fitted, but as with
the original Epider, either or both rear wheels
could be engaged by means of dog clutches,
thus allowing both wheels to be driven during
lipht cultivation operations, or while moving
forward prior to winching. In order to turn
at headlands, the inner wheel would be de-
clutched, allewing sharp turns to be made;
a reverse gear would not be required. By adding
a second primary chain and dog clutch, an ad-
ditional forward speed could be provided for
rranspore work.”

“Although lightweight, the Spider would
optimize its performance for low-draft opera-
tions by virtue of its axle characteristics and
reasonably sized drive wheels, The track spac-
ing and high ground clearance would allow it
to work in ridges. Durinp high-draft winching
operations, the machine would work slowly but
effectively, and with the addition of » second
man on the implement, could undertake opera-
tions which no small wacior of equivalent size
could attempt in poor traction conditions.”

Such design work by the National College
of Engineering is aimed at increasing the agri-
cultural productivity in developing countries.
Gne criticism of this finai design is the com-

plicated operadon procedure. Present thoughts
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ictude constdering a switeh o hvdrostatic trans-

mission winch would simplify operation, but

i
fnerease cost and decrease efliciency,

UNIGUE GULTIVATION DEVILES

kKuranda Revary Coltivaior

The Suestralions have devised a coitnvation
wrtie wineht can be powered by any jour-stroke

Rurands Industries

rm—— ]

ALE FARMERS

gusoline engine o cultivade 10 a width of 14
Otlher available for
quitk interchange ol the engine, including a

inches. attachments are

pusthole digger and Hiter vacuunt,

Kurunda Industries Py, Fed.
42 Bank St PO Box 20
Padstow 221, Austriha

The Friday Self-Propelled Power Hoe

The Friday Self-Propelled Power Hoe 15 a
Y hop tractor specially designed for hoeeing
around individual plants rather than oaly be
tween rows. It is guided with individual wurn.
tng Drakes, thus leaving vour hands free to
operate  the  comtrols for the  hydraulically
powered hoe blades. FThough specially designed
with strawberry cultivation i mind, it is good
for all row crops. it is partitularly suitable for
the organic farmer who wounld prefer to culti-
ate around individual plans rather than use
hirbicrdes.

Three different types of hocing blades e
furnished with cach machine.  An adjustable
weeder will comb runners of youiyg strawberry
plants without damaging them while dragging
out small weeds and leveling the ground. One
hydraulic valve raises or lowers the cultivator,
weeder, or hand hoes and  also the
fertilizer attachmen.

COTTois

The Feiday Self-Prapelied




The 9.2 hup. aircooled engine powers one
reverse and three forward speeds for o range of
Ly to 7 mph. Low rates of speed are necessary
for thorough hoeing. The hoe has a IS-inch
crop clearance amd weighs 1210 pounds. A
fertilizer attachment and electric starter are
available options.

Fhe manutacturer cleims that one man can
cultivate, hoe, weed, and fertilize & whole acre in
2 heurs. At this rate, he can assume respenst-
bitity for caring for 25 acres of strawberries.

Fridav Tractor Co., Inc.
Harttord, ML 19057

PLOWS

Farmers through the ages have devised
atmost every conceivable type of soil-working
took{rom nothing more than a tree brapnch
dragged over the soil to level it, to soplisticated,
spinning steel knives churning through the

TOOLS FOR CULTIVATION

ground. Some mventions work; some do not.
Some work better v certain sotls than in others,
Some work better in wet years than in drv, or
vice versa. But be assured that whatever ideu
for ulling scil you may have, someone, some-
whore, has the tool for it

THE MOLDBOARD PLOW

The moldboard plow is the traditional
power ol for opening or breaking the ground
in preparation for planting. Chardcteristically,
the moldboard, from which this type of plow
gets its name, turns dirt completely over as the
plow 1s pulied along, burying surface plant
material and leaving soil bare, loose, and easily
worked into i seedbed, Most meldboard plows
have solid moldboards, though slotted mold-
hoards are also made and used in some soils.

Seme organic farmers think the moldboard
plow is an urdesirable tillage tool and put
their faith in offset discs. This argurnent has
heen going on for over 50 years and won't be
settled for 50 more. In the meantime, just
remrember that on a small, noncommercial

The oney drawback of the moldboard plow is that it can couse grealer evosion, The boy has kis hand on the
slicing coulter,
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stead, an old plow costing under 53 15
adequate, while even the smallest, used offset
disc. heavy encugh o veally chop up and -
corporate iop residue and green manure into
the scil, will cost you [0 o 20 times thae much.
The only drawback to the moldbouard plow you
need to remember is that it can cause
vrosion. Don't piow steep siopes and dont
full-plow even gentle slopes with a moldboard

will

plow.

Size is the first consideration when shopping
tor a used plow. For a two-bottom (two plows),
t+inch model, you need at least a 23 h.p. wactor,

i

aud 35 would be betrer. (The Finch measure-
went 15 the width of the furrow cach plowshare
A 15 hops wractor will puall a0 sin

makes.)

Gene Logsdon, recommends not going smaller
than i ld-inch plow for fickd work, but this is a
matter of personal preterence. He finds thie
the smalter plows aren't heavy enough to satisly
him, especially for turning under green manure

crops.)
You may also have ro decide between a
mounted plow and a pulltype plow. Mounted

plows attach 10 the tractor in such a way that

or less.

Coullers ent, moldboards turn
the soil over, and a wheel to
the rear adjusts the plowing
depth,




TOOLS FOR CULTIVATION

Heve the pull-type plow &5 in
a ratsed position wilh its rear
whee completely off the
ground,

they can be raised completely off the ground
for ease in backing into tight corners of small
Relds or garden plots and in tronsporiing them
over the road. They are more dithcult to at
et to the tractor than arve pull types, require a
power take-ofi connection and/or hydraulic
pmp, and are more expensive,

Puii-type plows hitch and unhitch rather
easily by compurison and are cheaper, but they
are far less maneuverable. On some two-bottom
puil-types, the rear wheel lifts completely oft the
ground when the plowshares are in the raised
position. That's a desivable characteristic, since
it lets vou back the plow as casily as you can
a twoowheeled railer. When you cannot huack
ups i plow, it is almest impossible to work small
areas or tight corpers where turning space is
very himited,

The older two-bottom plows are all pull
tvpes and cre perhaps = better buy for the
money, even if they are a little awkward., Few
of them are wornout—they just become ob-
solete. A& cog and gear mechanism powered by
the revolving left wheel of the plow raises and
inwers the plowshares when activaied hy pulling
@ trip vope. When you come to the end of the
field, you tug gently on the rope and the plow
lifts out of the ground. Another gentle tug
and 1t drops into the furr-w agein. The trip-

ping mechanisms probabh wear out sconer or

later, so you should check before you buy.

Most likely, the plow points will be dull,
and vou will have o get them sharpened or buy
new ones. When you order new ones, you will
need o know the ocome and model of your
plow.

Chedk the two levers on the plow. Each
lever rvaises or lowers the wheel closest 1o it
The shorter lever over the furrow wheel sets
the depth of the plowshares, while the longer
one levels the pitch of the two plows so that
they plow evenly ar whatever depth. Sometimes
the levers are broken, cracked, or hent, especially
the shorter one, tfrom wying to adjust plow
tunln white ihe jrows e in the fro nd, Al
witys ke the shore Jever adjustment with the
plows raised. The long fever can be adjusted
from the tractor while you are in motion.

The lever handles have a hinged piece
which vou squeeze against the main handle to
lift the lever pin out of the slot that it's in.
With the slot pin lifted, you can move the lever
up or down. The lever pin may be rusted tight,
or the spring that keeps proper tension on it may
All are fairly

have become rusted or broken.
Casy Lo repair.

Perhaps the most important point is to be
sure cich plow point is preceded by a coulter——
the dise that slices oft the soil which the mold-
hoard will tern over. Coulters are easy to take
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This s how to adjust the
skort Lever jor depth,

oft ot one plow and put on another plow: hence,
they are easily lost. An old plow may cost only
$i0, but if the coulters are missing, replacements
are liahle to cost vou $580 or move.

Next, chieck the condition of the moldboards
aned plow points. If the surfaces where the dirt
siides are very rusty and pitted, you will have
a difficult time getting the plow to scour  Dirt
will stick to the steel, and the plow won't be
effective. I there’s only a linde rust or shallow
rust, it will wear off guickly when you plow,
teaving the shiny, smooth steel surface necessary
tor good plowing, Better yet, an old plow that
has been cared for will have it moldboards and
plow points covered with & coat of prease or
otl when nor in use to protect againss rust. Be
sure you treat your plow .urfaces to ihe same
prowection hetween plowing seasons.

A rusted moldboard may be reclaimed with
hne sandpaper and rust remover. but if badly
pitied, it will never srour very well. Look for
anoiher plow.

You want the plow to make even furrows,
not every other one higher or lower. If the
latter cordition prevails on your plowed ground,
keep changing the lever positions until the
turped furrcws all lock lovel with each oiher
Remember that the right wheel runs in the
furrow four to six inches lower than the left

68

wheel if you are plowing four to six inches
decp  So when you make your frst pass across
the field, there is no furrow for the wheel 1o
run i, and therefore you need o adjust the
plow depth lower. Otherwise, the frent plow
won't go deeply enough into the ground. On
the second round, you will have to rcadjust,
hecause then the one wheel will be in the furrow.
Likewise, on your last round, when you are
finishing a dead furrow, the other wheel will
drop lower than normal, and you will have w0
adjust the depth again. If you don’t, you will
gouge out too deep a dead furrow.

Pull-iype plows require a special clevis o
avtach them properly to the tractor drawbar,
The cevis is first bolted to the uactor drawbar;
then the ractor is backed up to the plow tongue,
and the clevis is pushed into the hooded plow
hitch until it latches—you can hear the click.
If you are alone, with no way to lift the plow
hitch up in line with the clevis so you can back
the tractor into it, you will learn how io stop
at just the precise distance from the plew hitch,
get off the tractor, lift the hitch or push down
on it, and force it into the clevis.

The reason for the somewhat complex
Bitdisierny iies iaalia it @ puiliype plow s to
keep the plow from breaking should you hit a
root or stene underground. When that hap
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The plow hitch 15 seen here
Just before it s coupled fo
T the clevis.
%

cae
o’

pens, the joit makes the haieh fly open anto.
matically, amd the plow, unhitched, stops im-
wrediately, saving many repair jobs.

For that same remwson, don't tie the uip
rupe too tightly o the ractor seat. Loop 1t
through a weak hook of wire so that il the plow
comes loose, the rope will too. Alw, leave
plenty of slack in the rope so that it doesn't
tiphterr up and trip the plow when you are
turning at the end of the field.

Because of the way a plow works, vou can't
just root the sotl up any way yvou pleasc. A

plow lifts the soil from one place and deposits
it cight to twelve inches to the side of s origl-
nmal position. The ditch thay is left is called a
furrow.  Afier the first pass across the garden
or fteld, the furrow ditch s there to throw the
dirt into from the second furrow and so forth.
When you are finished plowing, you will have
at least one furrow leit over.
dead furrow. Naturally, the first time you plow
across the field or garden, vou do not have a
furrow already there. So the dirt turned over
by the plow blade falls on the normal soil sur-

Lt e
This is called 2

Trie Feriecand Ly,
reversible plow attached to

PO
[FEra

s bam Ty I o
ria twawheel tracior.

Willemy Hertecans
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face, leaving a vidge of dirt. This ridge is called
& headland. The art of plowing demands that in
subsequent years of plowing, vou make your
headlunds fall where fast vear’y dead furrows
were, and tast vear's headlands then become this
veir's dead furrows. H vou don't do that, your
field wili become less level every vear.

Commonly, moldboard plows are one-way
plows, bue two-way plows are made, and they

are often called hillside or ¢

two-wiy plow has two sets of plows, one abaove
the other. At the end of the furrow, the operator
cn dlip the two over, so the op will swing down
in plowing position and the bottom will swing
up out of the way. He or she ¢an then proceed
to plow back in the same furrow just made,
which would be impossibie with a oneway
ptow. The two-way plow eiiminates dead fur-
rows and headlands and is very handy when

plowing terraces or contours on hillside land.

A line of moldboard
plows may be used
with either the
sgring trip or as a
shear-pin type plow.
Coulter blades und
gauge wheels are
avatlable as optional
equipment. Plow
models include a
one-botiom Ié-inch
low, a twe-baitom
12-in:h flow, or a
two-bottom I4-inch
plow.

Independent Mfg. Co.
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For 14 and 18 hyp. garden tractors
cquipped with category 0 three-point
kitch, the Brinly-Hardy 12-inch mold-
hourd plow fealures an adjustable gauge
wheel with scraper to control plow depth
tn varying sotl conditions; a throwaway
share jor lower replacement costs, 1H-inch
adfustable coulter, and adjustments for
lending and width of cus,

Brinly-Hanrdy Co.
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NORTH AMERICAN SOURCES OF MOLDBOARD PLOWS
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ALLIED FARM EQUIP. (KVERNELAND) X
BRINLEY-HARDY X
J. L. CASE X
CHROMALLOY FARM & INDUSTRIAL EQUIP-
MENT CO. X
CORSICANA GRADER & MACHINE CO. X X
IMCO (INDEPENDENT MFG) X X
INTERNATIONAL MODERN MACHINERY, INC. X X
SPEECO (SPECIAL PRODUCTS) X X
available from T3C & CENTRAL TRACTOR
INTERNATIONAL SOURCES OF MOLDBOARD PLOWS
ACM EQUIPMENTS X X
AGROMET MOTOIMPORT X
BEAUVAIS & ROBIN X X X
CECOCO X X X
FISKARS X
FRANK'SCHE EISENWERKE X
GHERARD] JESt X X X X
W. HERTECANT X X X
HUARD.VCF-SCM X X X
INDUSTRIAS METALURGICAS APOLO S.A. X
KVERNELAND X
NARDI MACCHINE AGRICOLE X X X
PIERCE OF WEXFORD X

SYNDICAT DE L'OUTILLAGE
AGRICOLE ET HORTICOLE X

TONUTTI S.P.A. X X X
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THE CHISEL PLOW

Challenging the moldboard Llow for oe
leadd in farmer popularity, especially in lully and
dry country, is the chisel plow or the very simtlay
febd cultivator, sometimes called stmply  the
digger. This plow consists of sets of curved
unes or small shovels which dig up the soil to
a degth of 12 to I8 iuches, loosening and lifting
it, but not turning it over hike a moldboard
plow does. The chisels are shaped in an arc,
something like the letter € so that the point
penetrates the soil ahead of the shank. Chiseled
ground is noe nearly as subject to wind or water

erosion s moldhoard-plowed sotl. Some plant
nuterial remains on or near the sarface te hold
the soil in place.

Chisel plows come in several designs, either
with twisted shovels or straight shovels. Staight
shovels are usuaily two inches wide, while the
twisted ones vary up te four inches wide,
Twisted shovels tend to stiv and mix the soil
more than the siraight tvpe and are used when
heavy plant residues need 1o be mcorporated
into the sotl.

Most chise! plows demand Dig  tractor
power. A [3{oot chisel operating ten inches
deep at five miles per hour requires 120 horse-

DIAQRAM SHOWING RELATIVE DEPTH OF PLOW

CHIGEL POINT

MOLDEBOARD

NOTE.: ARROVIG INDICATE SO DISTRIBUTION

A chisel plow with depth wheels.
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power.  Flowever, most chisel plows are put tacturers have combined the dise and the chisel
plow—a series of straight coulters in front ot
the chisels to cut up the plant residues. You
don’t have to use a stalk chopper or dise ahead
of this kind of chisel. But it vequires a large
tractor to pull it.

together so that vou can remove ndividoal
bBlades (or shanks) o reduce the putling load.
Fo avoud jammning plant restdues tn frone
of the Llades, which can happen where surface
trash {orgunic crop residue) is heavy, manu.

The Cole 510 system for
chisel disking with four
springs, center spring, six
discs, and o smoothing drag
for category @ and I three-
point hitches.

Cole Mig. Co.

0-PLOW TILLAGE

Adter 27 years of organic farming, the Mundt family in Michigan has developed a unique combina.
tion of green manuring and no-plow tillage to stop crosion and grow better crops, They're building
fsmus, highe-quality soil, ona sandy, hill faem, To incorpovate the Tush growths of sorghum-sudan
driass, the solid-stand corn, and buckwhenr, Bill Mundt uses o haavy, offser dise. 1 almost scems te work
miracles in he sandy ground. Fwo passes, the second at right angles to the first, over a jungle of vight-
foothigh sorghumesndan, and the plants are incorporated into the soil, ready for a broadcast sceding of
buckwheatr or rye, After the seeding, another pass with the disc covers the seed, levels the surface
fairly well, and firms the soil to sprout the seed. But still the ground is thick with chopped organic
matter which reduces erosion to a minimum. The soil is so biologically alive that the rotting process
of the incorporated leaves and stalks beging immediately. Euach vear the sand becomes richer in humus.
"It works. ‘The best proof I have is that I'm raising {aitly good creps right over areas that were stone-
Blled gullies 30 vears ago.” says Mundt,

His other main cultivating wol is the field cultivator or chisel plow (some farmers call it a digger
or chisel), which can be set deep to open up the ground. On gvain stubble, sod, hay field, corn or bean
fields after harvest, the chisel can be used as @ primary ol 1o break the ground as well as plow it, but
withour turning it completely over on the surface and allowing casy crosion. Fall-chiseled soil can be
gone over with a disc in the spring and planted. Two chiselings, the secord at a right angle or bias
slant 0 (he fivst, can he planted with a drill, pulling a disc aliead of the drill. Or it can be broadcast-
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To prevent lovsened plant trash from
chiseling the second {ime through, Bill
Mundt uses “beavertail” ripper blades
which are six inches wide—wider than
regular chisels.

planted and covered with the disc. “For a plowdown crop, you don't need 1o have o simooth soil surface.
Leaving it o little vough carches and holds moisture berter,” says Mundt.

When incorporating heavy rash, field cultivators are apt o plug up. “"The fivst time through
you'te okay,” points our Munde, “Bus the sccond time, the loosened plant trash will collect in Front
of the chisels. To prevent that, T use what are called beavertail vipper blades. "They are six inches
wiide-—wider than regular chisels. What thiey do is throw dirt ahead of them in enough volume to
prevent the jamming of plant material on the blades, You have to drive fast to get the proper action.”
If plugging still persists, or if you want to dig the ground so deep the tractor won't pull your field culti-
vator, you can remove every other hiade and sull do a fairly adequate job of primary cultivation.

Neither offset dise nor chisel is a machine for small vactors. “Figure you need five to eight horse
power for every foot of widih of vour tool,” says Mundt. Since ten feet is about minimum width for
standlard American offser dises and chisels, you're talking about a tractor of at least 50 horsepower for
thie smallest models.

Sundt sometimes uses hit chisel after the disc. “Where erosion is a bad problem, you can cultivate
lightly with the disc a couple of tmes and chop the wrash into 1he top Jayer of the soil. Then, with the
trash an top to protece the soil, you can go deep with the chisel and open the ground without burving
the top muleh.”
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Waorking with farge amounts of plant matter can cause problems when vouw are cultivating weeds
ta row crops. Plant material collects on cultivator shovels, "Higheclearance sweep shovels are one wan
highespeed Danish cultivator.

el

areund the problem.”” says Munde, “but o better way I've found iy th

s for shovels, and when

t
VEHis madel is 2 Nable frons Sae City, Iowa.] This row cultivator has
pulled through the ground they shimmy and shake, avoiding buildups of plant debris and clumps of
sodc ©had no wouble even cultivating corn that T had planced fna field previously suwn with orchard
grass, which alwuys leaves troublesome clumps of roots when you work it up.”

The pavotl? Very hetle erosion, low overhead, awld satisfuctery crops. "We don't get high
viehds,” says Munds, "We aren't anterested in that, We're looking for quabity. We're satislied with 80
tu 96 bushels of corn. We feed it to our milk cows and beef animals and believe they respond with
hetter ethciency than if they were fed highly chemicalized, heat-dried corn. We don't even plant for
high vielas. [ tike a plant pepulation of around 17,000 in {0-inch rows for corn.”

The chisel and Danish
cultivator are Mundt's
alternatives for the mold-
board on his highly erosive
soil,

The Cole 510 system sel for
chisel plowing with four
springs, center spring, and
gauge wheels for category
Gend ] three-point hitches.
Cole Mz Co.
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SOURCES OF CHISEL PLOWS/SUBSOILERS

COMBINATION SUBSOILER,;

:
S _ = »
i = =
- - el —
i, % EE 2

BEAUVAIS & ROBIN, ETS. X

BOMFORD & EVERSHED LTD. X

J. L CASE X

CECOCO X

COLE MFG. X*

CORSICANA GRADER & MACHINE CO. X

DELAPLACE, ETS. X

W. HERTECANT X

HUARD-UCF-SCM X X

INTERNATIONAL MODERN MACHINERY, INC. X

JEOFFROY MFG., INC. X

KMC (KELLEY MFG. CO.) X

KOEHN MFG. & DISTRIBUTING X

PLANET PLOWS, INC. X

ROYAL INDUSTRIES hd

SEARS, ROEBUCK & CO. X

SOUTHEAST MFG. CO. X

TAYLOR IMPLEMENT MFG. CO. X X

TRACTOR SUPPLY CO. X

UNITED FARM TOOLS X X

WIKOMI MFG. CO. X

# Available with: planter attachment.

The Subsoiler

The chisel plow is not quite the same as
a subsoil plow, sometimes called the deep chisel,
or V-plow, though the actions of the two imple-
meits are now being combined into one ma-
chine. The subsoiler is a much heavier tool
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with marrow ripper blades that dig deeply into
the soil to break up compacted layers for Letter
drainage and root penctration.

The subsoil plow is a clear indication of the
weakness of modern farming methods. It was
designed to offset the negative effects of heavy




The sulioler assumes the shape of the chisel, il it i
u wmueh heavicr-duty tool which penetrates dueeper ay
well.

FOOLS FOR CULTIVATION

Years of moldboard plowing
P B TN N iy P
GEFEfE TN L&y T l(l.’)f LA R A {'V
have left this layer of
hardpan which only the sub-
soil plow can penetrate.
National Tillage Machinery
Laboratory

farm machinery and the discontinuation of rota-
stons of alfalfa and sweee clover, whose roots
formerly penerzied into and broke up hardpan,
a slatesike layer of soil 6 to ¥ inches beneath the
surface, caused by compaction  from heavy
marhinery,

A cure for hardpan, though only a tem-
porary cure, the subsoiler is a deep-penctrating
chiseltike plow which reauires a tremendous
amount of power to pull, A small-scale operator

shouldn's plan to pull more than one subsoiling

plow with u small tractor, and only a larger
small tractor ar that.

The Dise Plow and Offset Disc

Iyisc plows are a third type of soil breaker or
sodbustey, The original kind, which was fash-
tonable in the middle 40s, consisied of from
twa 1o sin large, heavy discs, which when puiled
at a slant, wurned the sotl over somewhat like o
moldhoard plow. Though sull used in scme
areas, they are being replaced by the offser disc,
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The novrow sections of this spike-tooth harrow
are tight and easy to HfE foy Inspection.
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The cement blocks increase
cutting depth on this eight-
foot, pull-type fandem disc

harrow.

FARMIRS

The narvow sections of this spike-tooth harrow
ave Dght and easy to Hft for inspection.




which resemibles b o conventionad tandem disc,
but i much heavier and is composed of onlv
two gamgs of dises posioned one behind the
(Yandem discs
frave four ses of gangs. two bchim': twolb At
prosent otfset dises are very popular with farmers

&
cther at a blas to ench other

who have experienced eroston problems with the
motdbosrd plow. What's more. the oflset dise
will tncorporate rank, tall staeds ol green
wnuey better than o chisel plow, and without
plugging with crop residue,

The Disce Harrow

Afrer a field b plowed and belore it s
planted, the seil bas to Lo wotked into o fine
seveded.

Fhe stamdard wools for fining and leveling o
goud seedbed are the tandem dise wd the spike-
teathed higrow, Fhe disc does the fining, and
the hurrow levels out the gouging marks ot the
dise. Hand tools i the garden do roughly the
same operation when hocing spaded soil into
o finer cexture s ihen simoothing with
carden ruke. Your hoc is the dise, vour rake,
the hirrow.

Bovou can afford only one ool for this
cperation, make it o tandemedise harrow. Odd
anes are common and often low.priced in the
sarabl -, 7o or 8foot widths, Yours shouid be
u'(ic enough to cover your tractor’s tracks when

ES

z)u n:“ it. I the disc Ei()d]l]lg‘: are woriy out,

TOOLS FOR CULTIVATION

though. so that no wmount of grewse will get the
blades roliing smoothly, leok for another disc.
Theere's usually cue bearing i wevery two patrs of
dise blades, Pump thon full of grease and keep
thiem that way.

Old disc blades are equipped with scrapers
that wre supposed to keep dirt from building up
on them. Onoan old dise, they almost always will
he bent out of poesition or loose. You may have
to straighten and or rebolt them. (Scmetimes
old bolts and burrs can be tightened. but more
often they are rusted solid and have to be cut
off wnd replaced)) Actually, it dirt is building
up on vour discs, nine times out of ten it means
vour clay soil is too wet for disking. When the
soil s fit amd the dise blades shiny—ut least on
thieiy edges-—dirt will seldom clog them.

Mounted  dises, like mounted plows, are
very nice for cultivating small plois and have
the swine advantages and disadvantages as the
Latter. Newer pull-type dises have rubber tives tor
transport ad are raised or lowered o any
destred depth by hydranlic pumps. H your trac
tor is equipped with hydraulic power, its poten-
tal usefulness is just about double that of a
tractor not so cquipped. I you are poing to
have o move your disc any distance on roads,
you will necd a fully mounted or rubber-tires
dise.

Older dises ¢on move from one field to
anothier only on their disc blades, so the disc

Location of grease zevk on
dise. Nate the correct
positions of the scrapers
against the dise blades,
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The crunk for adjusting the
slant of the dise blades.
Below. the iding tongue
wssemhiy muy e moved back
and forth to slant or
straighien the dise.

o't ger your dise in good ad-
fust abott ruit o field in a few
we will look like the South

wsthle, pull o hawrrow  hehind
fimest leveling, (We say “when-
cause it vou wre disking heavy
wat or beun straw, vou Gan't
w behind the dise. It would
i osaiks.)  SHlail,  Dwo-section
0 feet in width are fairly easy
e purchased for anywhere from

yau will find have levers that
‘o nearly horizontal 1o nearly
For deepest digging, you set
. For dragging over ground
nes would clog the harrow, or
Lanes and uncoltivated fields,
vly horizontal. Someplace be-
es 1s usually best for leveling
>ddise,
¢ in sectiens usually about
setions attach o a front draw-
h may be wood or steel. The
taches 10 the back of the disc
ev soil-working wol) by mean-
rrangement. The hurrow ser
he drawheard beam by chain
5. Onold discs, these are ofien
out. Or they are replaced by
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The crank for adjusting the
slant of the disc blades.
Below, the sliding tongue
assembly may be moved hack
and forth to slant or
strafghten the disc,

gangs must be adjusted out ol cutting position.
A dise blade cuts and works the soil when it is
stanted lightly sideways from the direction in
whicte it is being pulled. The wmore slany, the
deepes it digs. Moved out of slunt completely,
the blades rell along like wheels, barely antting,
mito the soil at all. Omn old dises, you can make
the proper change {rom the wractor seat by
means of a rope attached to a pin on the sliding
dise tongue, With the disc hitched to the tractor,
ve pull the pin out of the slot i iy resting in,
i ard, and the disc gane, straipghten up.
Releuse your pull an the rope, and the pin falls
int another hole, To put the dise back in work.
ing position, pull the pin, back up slowly, wd
the stiding tongue wsembly pushes the dise gangs
Buck fnto shint position. Further adjustments
can then be made by turning the crank above
the disc tongue. The crank is intended 10 be
turned from the tractor seat on most models,
and it wiil turn much easier when the disc s
actually moving.

Ne matter how much you {uss with your
disc adjustment, getting the ihing 1o leave
perfectly level swath is nearly impossible, H
the front discs are cutting oo deep in refation
to the back, the center of the swath is too jow,
while the edges of the swath stay oo high, If
the hack discs are cutting 100 deep in relation
s the front, vou have the apposite effect. "The
faster you go, the more this uneveness s accen-

#0

tated. If vou don’t get yowr disc in good ad-
justient, vou can just abatt rain a ekt in a lew
vers, The surfice will look like the South
Jersey surl.

Whenever possible, pall a harvow  hehind
vour dise Jor the finest leveling. (We say “when-
ever possibie”™ hecanse il you are disking heavy
cornstalks, or wl

atoor hean struw, you can’t
utilize the harrow behind the dise. It would
dog up witi thr swiks) Swadl, twoeseciion
harrows of 8 (0 10 feet in width are fairly easy
to find and can he purchased for anywhere from
89510 S105,

The hirrows vou will find have levers that
addiat the seeth from nearly hovizontal o nearly
vertical positions. For deepest digging, you sel
the teath vertical,  For dragging over ground
where plant residues would dog the harrow, or
for moving over lanes and uncultivated fields,
set the teeth nearly horizontal. Someplace be-
tween the exuremes is usually best for leveling
ground behind the disce.

Flairows come in scctions usually about -
fect wide, "Fhe sections attach o a front draw-
bowrd heam which may be wood ov steel. The
bewn, 113 twrn, attaches to the back of the disc
(or tractor or other soil-working teol)y by mean-
of a hnk-chain arvangement. The barrow ser

I

tions connect to the drawhoard beam by chiad
link-type steel rings. On old dises, these are ofien
missing or worn out. Or thev are replaced by
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baling wive. Sometimes the hooks on the harvow
or the drawboard beam to which the rings
attach are broken ol Alb that's Gxable, huy
kunow wlut vou're buying.

Fhe levers are about the only other parts of

harrows that wear out. 'Fhe noteh pin may be
risted tight, or the spring may heo or both; or
the rod that connects the nowchr pin 1o the
fandle may be broken. Broken levers require
welding, 1t vou are really short of cash or time,

The tMOO Inteymediate disc
harrow is designed to be used
as @ mediwmweight tandem
harrow. It features o welded
fravre, gany adpisiments of
59 4o 207 with positive
locking in position, 714 or
9-inck blade spacing, cutting
widths of 5 feel 9 inches fo

& feet 11 inches.

Independent Mo, Co,

The Brinly-Hardy Mode! DI-1008
tandem dise harrow is equipped with
four gangs, each having four 11-inch,
fieat-treated, steei discs. Gangs may be
set at angles of 107, 15°, or 20°, or
maoved horizontally. Width of cut s
approximately 32 inches. The heavy-
duty frame s designed to hold
concrele ocks for additional ballast.
This tmfdement s destgned for T o
1S g, garden tractors with category
0 three point hitch, Weight: 182
frotnds,

Brinty-1Lnly Con

you can just ignore broken levers if the teeth are
already ser about right. Yes, broken levers sell
cheap.

Culdipacker

If clods are a problem in your spring-plowed
soil, you may eventually want to add a cult-

mulcher or cultipacker 0 your repericire of
tilage wols, And, in time, a small chisel plow
and/or field cultivator will certainly be in order.
But with plow, disc, and harrow, you're on your
way. You should he able 10 handle up to 10
acres of diversified cropland with a 35 h.p.
tractar, a two-hottom plow, an 8-foot disc, and a
10-foot harrow.

—
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SOURCES OF HARROWS
& T 4
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=% 35 4% £ 4
%z OxX &z %X A&
ACM EQUIPMENTS X
BEAUVAIS & ROBIN ETS. X X
BRINLY-HARDY CO. X X
BROWN MFG. CORP. X
CECOCO X X
CENTRAL TRACTOR X
EDWARDS EQUIPMENT CO. X
FARNAM EQUIPMENT (CO. X
FUERST BROS. INC. X
GHERARDI X
W. HERTECANT X
HUARD X
IMCO X
INDUSTRIAS METALURGICAS X
INTERNATIONAL MODERN MACHINERY, INC. X
JOHN R. KOVAR MFG. CO., INC, X X X X
MONTGOMERY WARD X
NOBLE MFG. CO. X X X
PIERCE X X
SEARS, ROEBEUCK & CO. X
SOUTHEAST MFG. CO. X
SPEECO X
TAYLOR IMPLEMENT MFG. CO. X
TONUTTI S.P.A. X X
UNITED FARM TOOLS X
VASSAR CO. X
WIKOMI X
The Rotary Tiller walking tractors are available, as well as the
The rotary tiller can be used in place of a popular self-propelled garden tillers. The rotary
moldboard plow. Heavy unes for farm tractors tiller is probably the ideal tool for incorporating
and medium-sized ones for large, commercial, | organic matier and avoiding soil compaction.
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However, it is the nature of the tool that it can
unly move slowly wross a field, and for that
reason, 1t has not gained populurity on larger
farms, When heavy stands of green manure have
to be incorporated into the soil, the rotary tiller
must wsually be preceded by a stalk chopper or
rotary mower to chop the plant material. Other-
wise. votary tiller tines will frequenily entangle
with crop residues.

In ection, a rolery Liller among the vineyards as pulled
behind the Holder A-18 fraztor.
Holder

THE HOWARD ROTAVATOR

by Thomas J. Ulick

The Howard Rotwator is a fine tilling tool available for the small- to medium-sized vegetable
grower. [t allows you to prepare a seedbed in conditions which would be impossible for other types
of ractor-powered or horse-drawn equipment, provides an incomparable seedbed, aerates soil, incor-
poraies crop residues, aud so forth. I very well may be wsed for cultivating, bed forming, and other
operations, and may be coupled with planters or drills for one-pass tillage and planting. T have found
ubjections that rotavators require excessive amounts of tractor power unfounded. 1 operate an 80-
inch rotavator with a 45 horsepower, Ford 3000 diesel tractor on about two gallons of diesel fuel per
hour. [ can easily cover one o one-and-one-half acres per hour, and by making two or three passes am
able to work 12 to 14 inches deep under most conditions. Howard Rotavators are distributed by a
woridwide network of dealerships, a lise of whith can be obtained by writing: Howard Rotavator Com.
pavy, Harvard, [L. 60035,

Fisthie on this rotary cultivalor are the
three allaching potnts of a three-point
hitch, the wotovating tines, and the power-
tnke-off connection for hitching to a frac-
for PTO shaft. This is the Ferrari Super
L rotary tiller.

Ferrari Internanional, Inc.
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THE SPRING-TOOTHED HARROW

The spring-teothed harrow is used prin-
cipally as a soil leveler behind a disc, though it
cligs mere deeply than the spikestoothed harrow.

The spring-toothed harrow collects surface trash
and plane matertal very eastly and is theretore
seldom usable tn organic farming except alter
the moldboard plow.

HARROW IMPROVISATION

by Rob Johnston, Johnny's Selected Seeds

There is a tool often called a Scotch Harrow, a fencelike grid of chain, which is tractor-drawn to
Ievel a seedbed. Well, I'd wznted one for years bui never felt we could afford it. Anyway, we now
achieve just about the same effect by attaching a large old barn beam behind the disc harrow with a
towing chain. The beam drags along behind the disc, leveling out high spots and £lling in the ruts
left at the edge of the harrow. If we need a really perfect seedbed for some delicate crop, we take time
to go over the piece with a steel garden rake and have found it important to have one with an extra-
tong handle. This really gets it smooth and permits easy location of surface debris and stones.

The Cultimulcher

The cultimutcher or pulvimulcher is a com-
bination of spring-tooth harrow and culti-
packer—a set of cultipacker wheels in front and
rear, with harrow tines in the middle. It is used
¢if ar all anymore) to put a smoeoth surface of
fine soil on recently plowed ground to prevent
moisture from escaping in a dry planting season.

WEED CONTROL TILLAGE

Caltivating Blades

The old saying, “There are as many opin-
ions on a subject as there are people thinking
about it,” holds fairly true for weed cultivators.

The “spring” in the spring tooth protects the tool
when it hils @ hard object.
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There seem to be as many different kinds as
therec have been farmers who like to tinker,
Some blades are shovelshaped, some spear.
shaped, some almost identical to the teeth of a
spring-tooth harrow, some little more than
narrow steel bars. All have some kind of spring
or give to them. Spring-trip shovels will snap
back out of the ground if they hit a root or rock

The Wikomi one-row Vibrating ©S” Tine Cultivator
with an optional onerow shield. The vibrating char.
acteristic allows the share to vibrate strongly sideways
to churn the soil. It provides proper tine spacing.
with lateral tine spacing adjustment {or 20- to 40-inch
row spacing.

Wikomi Mfy, Co.

that will not budge. The very narrow spring-tine
cultivators, often called Danish tooth blades,
vibrate and wiggle through the soil and seldom
collect plant residuc,
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The rotary hoe is a special tool, consisting
of several rows of pointed steel wheels, each
about 10 inches in diameter. When pulled at a
fairly rapid tractor speed, these wheels will dig
out very small, germinating weed seeds without
harming sprouted crop seeds if the latter are no
more than an inch or two tall. The rotary hoe
has become cbsolete on farms where the wse of
herbicides predominates, but it is still an im-
portani tool en other farms, since the most
important weed control is that obtained between
the time a crop is planted and the time it is tall
enough to cultivate with a regular shovel or tine
weeder.

Rotary tillers convert to effective between-
the.row cultivation, especially those with a faster
gear than the one normally used for deep tilling.
It should be set so it does not dig too deeply
when cultivating weeds.

= -

The IMCO onerow cultivator with reversible, heat-
treated shovels. Heavy-duty spring tines and row
shield ai e also available.

Indepedent Mfg. Co.
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INDUSTRIA METALURGICAS APOLD SA, X
JUMIL, JUSTING DE MORAES, IRMAOS $.A, X ¢
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PIERCE OF WEXFORD

SCHANZLIX MASCHINERFABRIK GMBH

TONVTTI S.PA, N X

YANMAR DIESEL EXGINE CO.

*# Muodels with attached foriillzer spreader.
[T




—3— The Continuing Role of
Draft Animals

FARMING WITH HORSES

by Wendeli Berry

A team of horses, Hving off the hay and grain it helps to produce, is un embodiment of the life of the
farm—which, under good care, is perpetually self-renewing. A team is therefore not only a much cheaper
source of power than a tractor, but it is alse a source that in the long run will be much more dependable.
And whereas the wastes from a tractor’s engine only pollute the air. a horse’s bodily wastes will exrich
the ground from which he feeds, thus significantly reducing the farmer’s dependence on the fertilizer
companies.

And horses, unlike tractors, can veproduce themselves. Many small {armers will find it possible
to raise a pair of colts a year from a team of work mares. If the quality of the colts is good, and if the
horse market stays favorable, the work team may earn considerably more than its feed bill, and thus
provide the farmer with « year of free labor, plus some profit.

In the work itself, horses have certain advantages over tractors. They can be used salely on steep
ground, where i tractor would be either dangerous or useless. A horse farmer can get into his fields

On the decline: as
power equipment
like this one-row
corn harvester taok
hold, the significance
of the draft horse
began to fade.
American Society

of Agricultural
Engineers

more quickly after rain than can a tractor farmer. And horses do not pack the ground as much as
tractors. It is generally acknowledged among the tobacco growers in my area of Kentucky that the work
of horse-drawn cultivating plows has never been equalled by any tractor.

Beyond these practicalities, there is the satisfaction that one gets from working a good team. A
tractor may be handy, always ready to use, untiring, enormously powerful; but it is not alive, and that
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is a great ditference. To work all day with a wel -broke and willing team is a plewsare as well as a job:
it is @ cooperative venture, a sort of =icial event. »ud when the day’s work is finished, to stable the team
and water and feed them well, or to turn them ot onto good pasture, is a comtort and a fulfillment.
Between « farmer and a team there exists a sort ot fellow feeling that is impossible between a farmer
and a tracter, and for me that rates as o considerable advantage.

Anocther thing [ like about working with horses is their quietness. When you work with a tractor
you hear nothing but the tractor; it is a kind of isolation. With the engine roaring in your cars al} day,
you lose awareness of the other life that is going on around you. With horses, unless you are using some
noisy implement like a mowing machine. you hear the wind blowing and the birds singing and all the
rest of the stirrings and goings-on of the countryside.

And so there is a good deal that can be said in favor of farming with horses. There are, in fact,
a few widely scattered farmers who still do farm exclusively with horses. There ure many more who
keep a team or two for part-time use. And of course.there are the Amish, for whom farming with
horses is a community ideal and a way of life. Nevertheless, it would be irresponsible simply to recom-
mend to anyhody who owns a farm that he should sell his tractor and buy a team. There are difficulties

The draft horse farmer should
be prepared to work a little
harder physically than his
mechanized neighbor, Here a
team of blacks gets started on
a morning'’s disking.

in the way; it is important that I should now mention them, and that interested readers should con-
sider them with great care.

. Inmany parts of the country a good team is difficult to find. And though a good team is less ex-
pensive than a good tractor, it will still be costly. At present the price of horses is high, and rising.

2. Most horse-drawn equipment has been out of production for many years. Some tractor equip-
ment, of course, is fairly easily convertible for use with horses.

5. Horses are not standard. No two are exactly alike in looks, size, conformation, ot disposi-
tion. It is therefore extremely unwise for an inexperienced persen to attempt to buy a team on
his own. I have said that a good team is a source of pleasure. It is now time to say that a bad
one is a curse, a nuisance, a liability—sometimes a danger. Some horsemen will take pride in
selling goed stock and in satisfying their customers. Some will sell poor stock with extravagant
praise. :

4. Most important: It is not easy to work with and care for a team. It cannot be learned easily or
quickly. A person who can drive a car can probably teach himself to drive a tractor in a short
while, To learn to drive a team well, you need a teacher, and you need experience. An inex-
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perienced teamster can easily injure or kill his team and can easily get injured or killed him.
self.

Obviously, then, a person inexperienved with horses who wants to farm with them is much in
need of the advice and instruction of an experienced teamster whose intelligence and judg-
ment can be trusted. And this brings us to the final difficulty: such people are getting scarce,
The last generations that grew up working horses are dying cut, and theic knowledge is dying
with them.

E.’l

Fortunately, there are some experienced horsemen scattered over the country who have had these
problems un their minds. And because of their efforts there begins to be some promise of help for the
would-be cr the novice teamster.

First, I want to mention, and recommend, The Draft Horse fournal (Route 3, Waverly, [A
50677), edited by Maurice and Jeannine Telleen. This magazine is an assembly point for all sorts of
information about sales, breeders and dealers, suppliers of equipment, and oiher items of interest. There
are articles on the history, breeding, and care of draft horses. And in the short time that I have becn
a subseribey, there has been an increasing number of articles on the use of horses for farm work. Anyone
interested in farming with horses would find this magazine both a pleasure and a valuable investinent.

In the Summer 1978 issue of the fournal, I was much interested to see an article which announced
the first session of a Teamster’s School to be held at Indian Summer Farm in Cabot, Vermont. Accord-
ing to the article, Ted Bermingham had undertaken to set up the school on his farm with the hope of
preserving and passing on the knowledge and skill of ““the last full generation of working teamsters.” For
this purpose Mr. Bermingham had rounded up a faculty of experienced horsemen to teach the disci-
plines of farming and logging with horses. Tuition was $150. This paid for all instruction, stall and
board for a horse or team (if any), supper on Sunday night, and three meals a day, Monday through
’I‘hursday. Daytime instruction involved working at the chores of farming and logging. Study of the
various tools and techniques always took place amid the practicalities of actual use. Students drove
their own horses or hories furnished by the school under close supervision of the teachers. They also
took part in the necessary stable work. The mght sessions consisted of talks on such topics as horse
hushandry, logging techniques, breeding, equine genetics, veterinary medicine, horse trading, and
shoeing.

Mr. Bermingham and his staff are well aware, of course, that the teamster’s art is complex and depen-
dent upon experience, and that no novice could hope to become proficient at it in a few days. The
school is meant to offer as full an introduction as possible to skills that the beginner can then practice
on his own. There is no doubt that a few hours of work with an experienced teacher can save many
hours of expensive and dangerous self-instruction by the method of trial and error. The students I
talked to all believed that the school had been thoroughly worthwhile. So did their teachers—and so
did L

I hope that such schools will soon he undertaken in other parts of the country. They would be

good for the draft horse business, and they would be good for farming.
_ The school was sponsored by the Draft Horse Institute, established in 1972 by Ted Bermingham.
to collect and maintain the workmg knowledge of farming and using drait horses before it was lost.
For information on the future sessions planned for coming sedsons, you can write to Mr. Bermingham
at Indian Summer Farm, Cabot, VT 05647.

POWER FOR FIELD WORK

by Joseph K. Campbell

What are the sources of power for field work in the world? According to the FAO (Food and Agri-
culture Organization of the United Nations), there are approximately 16.9 million agricultural tractors
and 267.4 million horses, mules, asses, water buffalo, and camels in the world. Of course many of these
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animals are used for transportation, bui u large proportion of them are used us draft animals. There
are also estimated 1o be 1.200,000000 carde in the world. Most of the cattle are used for meat and
milk, with only a few used as draft cows or draft oxen. The distrthution of the animals is shown in
Table 1.

Table | DRAFT ANIMALS AND AGRICULTUXAL TRACTGRS

{in thousands) 2

i
1
i
Il
1
1
L]
'

2
< o}
=1 e & wn =
= B 2 = i = o
« =) = = 4 < « B
o z2 T = < S o =
NORTH & CEN-

TRAL AMERICA 193,407 7 17.339 2,967 3,367 - 5,146.5
SOUTH AMERICA 212,444 166 16,837 5,934 5,410 e 5254
AFRICA 151,596 2,280 3,067 2,140 11,235 9,624 379.5
EUROPE 155,363 " 433 6,115 844 1,584 — 7,000.6
USSR 109,122 427 6,749 2 501 253 2,267.
ASIA 356,439 128,455 14,085 ©,267 20,000 4,235 1,157.5
OCEANIA 43,072 — 580 - 5 2 487.2
WORLD 1,201,243 131,769 65,272 14,154 42,101 14,112 16,893.7

a. Based on tables 102, 103, & 125 of the 1975 FAO Production Yearbook

L. Primarily for meat and milk

¢. Sum of tracklaying and four-wheel farm tractors over eight developed horsepower and/or weighing
more than 850 kilograms

What are the horsepower ratings of these various sources of agricultural power? Before answering
this question, let’s review the relationship of force, work, power, and energy.

The original source
of the term
“horsepower.”

The Implement Age,
1894
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A force can be visualized as a pull or push which tends to move the subject being pulled or pushed.
For example, a force of 250 kilograms may be required to pull a plow through the soil. In agriculture
we refer to this force as draft and animals which pull loads as draft animals. Whether the plow is
pulled a meter or a kilometer, the draft in this example remains two hundred and fifty ‘lograms.

The term work includes the dimension of distance. Work equals force times distance. The metric
unit of work is he ilog: aumeter. The English unit is the foot-pound. Note that work does not state
she amount of time reguired to ds « jub. ¥or exampis, o plow a hectare of land requires the same
suaunt of work whether the job is done in twelve hours with a gasden tractor or an hour with a large
from wactor, However, ghe nower requiverments will be very different.

Power is the 1a't of <iciis work. The iaster the work is to be completed, the greater the power
required. The unit of power in the English system is the horsepower. In the metric system power is
measured by the kilowatt and metric horsepower. Horsepower is actuzlly the rate at which a large
draft horse can work. When the eighteenth century Scotsman, fames Watt, was designing steam engines,
he was faced with prospective customers insisting upon knowing the number of horses which could be
replaced by a steam engine. So Watt experimented with some draft horses and determined that a horse
exerting a constant 150-pound pull walked at two and one-half miles per hour. Watt called this amount
of power one horsepower.

MAN AS A POWER SOURCE

From the food he consumes, a man develops horsepower, but only one-tenth is available for sus.
tained useful work. The remainder is expended in life functions of the body. Thus, as an engine con-
verting fuel to mechanical energy, we are about 20 percent efficient. Our muscles do provide some work
overload reserve. For bursts of energy of less than a second, up to six horsepower may be expended.
A - 1le of thumb for useful power for periods of four minutes to eight hours is mathematically expressed
by:

HP=0.35-0.092 log t (t is in minutes.)

For example, a man can put out one-eighth horsepower over four hours, but if he is putting out
one-fourth horsepower he will Iast only about 12 minutes. The above rule of thumb assumes a 35-year-
old male European laborer. A 20-year-old male will be able to generate 15 percent more useful work
while a 60-year-old will generate about 20 percent less. ‘

Man cannot compete successfully with engines or dumb animals as a source of power for constant-
load repetitive jobs such as pumping water for irrigation. His low power output places him at a dis-
advantage. However, man has 2 unique brain and is well adapted for jobs with a low power require-
ment but demanding decision-making and dexterity of hand. For example, transplanting rice demands
thought as well as dexterity—does the plant have sufficient roots? Is the spacing correct?

DRAFT ANIMALS

Oxen, water buffalo, horses, and mules are the primary draft animals. Camels and asses (donkeys)
are more typically used as pack animals aithough they are used for pulling carts and tiliage roois ii
some countries. Viewing the draft animal as a machine, we see that it can feed itself, maintain itself,
be programmed for automatic control, and reproduce itself—four functions a nactor. cannot perform.
As a mechanism, the animal is a jointed framework held together with ligaments and muscles. The
engine consists of the digestive organs while the products of combustion are removed by the excretory
system. The brain and nervous system provide a control system with a memory bank, logic circuits, and
feedback loops. Joints and moving parts have a sealed lubrication system. Protecting the mechanism
is a covering of hide which is resistant to damage and self-healing as far as minor dents and scratches
are concerned.
: Unlike the farm tractor, however, draft animals can be purchased in a very limited range of horse-
' power, cannot be worked continuously, and continue to burn fuel when not working.
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An FAO publication states that when used as draft animals, bovines have an energy efficiency of
9 to 10 percemt and members of the horse fumily 10 to 12 percent. However, other experts state that
horses have an eficiency of about 20 percenmt. The difference between investigators is probably due to
the breed, type of feed, and whether the wotk was done by the test animals on treadmills or draft
devices. As a reference point, the efficiency of energy conversion for gasoline and diesel engines is 20
o 35 percant.

POWER SUPPLIED BY DRAFT AMNIMALS

LAV |

APPROX. AVERAGE
AVG. IMATE SPEED OF POWER
WEIGHT DRAFT WORK DEVL.

ANIMAL KG KG KM/HR H.P.
LIGHT HORSES 4G0-700 60-80 3.6 1.0

OXEN 500-900 60-80 2.0-3.0 75
WATER BUFFALOS 460-900 50-80 2932 .75
COwWs 400-600 50.60 2.5 45
MULES 350-500 50-60 3.2.3.6 70
ASSES 200-300 30-40 25 35
CAMELS , 450-550 40-50 4.0 67

Adapted from FAO Ag. Devl. Paper No. 91.

In general, a draft animal can pull approximately one-tenth of its weight. Horses provide a higher’
output than the other animals in relation to body weight. Just as an internal combustion engine requires
high-quality fuel to perform well, an animal requires a sufficient amount of high-quality fuel to develop
maximum power. The availability of fuel (feed) affects the choice of draft animal. Oxen, water buffalo,
and camels can be thought of as low-octane engines able to perform on low-quality feed such as coarse
forages while the horse can put out more power but demands higher-energy fuel in the form of grain.
Asses and mules are intermediate on this fuel scale.

Like man, animals can, during a short period of overload, develop large bursts of power. A good
pair of draft horses have been able to develop 20 to 25 horsepower for ten seconds while a yoke of good
oxen have developed 20 to 30 horsepower over a distance of 100 yards. Compared to the power which a
draf¢ animal can produce over a six- to ten-hour day, the maximum power which can be maintained for
five to 30 minutes is four times as great while the maximum power which can be exerted over a few
seconds is 25 times as great. .

Animals must receive periods of rest. In general, horses and mules can be worked eight to ten
hours daily but should be given a break at noon. Adult oxen can be worked for six to eight hours
although younger oxen or poorly fed animals may only work four hours daily. Water buftalos are
worked approximately six hours per day. It is impossible to provide precise data for draft animals since
performance depends upon an animal's inrdividual characteristics such as breed, weight, sex, age, health,
training, and feed quality.

Harness is the means by which the animal’s effort is applied to the load. Poorly designed and
illfitting harness not only reduces the available power but also causes the animal to suffer. When one
animal cannot provide sufficient draft or power, a number of animals can be harnessed together as a
team, but at a loss in individual efficiency. In general, if animals of equal strength are harnessed together
as a team, the draft of a single animal working alone should be multiplied by 1.9 for two animals; by
2.5 for three; by 3.1 for four; by 3.5 for five, and by 3.8 for six. If six oxen are yoked together, the
resultant draft will be double that of two oxen.
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THOUGHTS OF A DESIGNER OF ANIMAL-DRAWN EQUIPMENT

by Jean Nolle

For several years, people have asked me: “Why do you invent new animal-drawn machinery when
draft animals have almost disappeared? Why do you persevere in this misguided way when everything
proves now that mankind is setting up his future on a highly developed techmological base? What are
your reasons for dedicating your life to the rescue of draft animals?”

Before I try to answer, I must first correct a mistake in the question. I do not dedicate my life
to the rescue of draft animals, but to the development of the forgotten farmers.

That being said, I can explain that for 27 years, I have been involved in agriculture in almost all
tropical countries. Since I was working alone, perhaps the modesty of my labor kept me safe from the
noise around and allowed me to continue the same point of view for so long a time. Many developments
have altered specific actions in machinery design, but there has been no deviation in my intentions.

I developed a mew technology in matters of animal-drawn machinery for small agriculture for
several reasons. The first was opportunity. In 1950 in Senegal, there were two large farms, of 5,000
hectares each. They were set up to grow peanuts, and equipped with heavy-duty tractors and sophisti-
cated implements. Both went bankrupt in 195¢4. The reasons were said to be climate, soil, plants, and
human population. .

Both of them were obliged to change their ways. At the first one, located in the Casamance region
of south Senegal, the tse-tse flies prevented the use of draft animals so the farm continued its use of
- heavy-duty tractors, with the farmers using traditional hand tools.

The second, named Secteur de Modernization Agricole (8.M.A.) was located in central Senegal
where tse-tse flies were unknown. As this farm was a state enterprise, the government decided to im-
prove the animal-drawn machinery there. 1 was engaged by the S.M.A. from 1954 to 1958 with carte
blanche to conceive, realize, experiment with and develop various animal-drawn machines.

I had to discover u formula that made possible the farmers’ evolution from extensive methods to
intensive ones. ¥ had to find a solution to the width, the length, and the solidity of my future machines.
1 had to invent some ways to stimulate the curiosity of the farmers in order to make them understand
without any teacher the laws of the interdependence hetween various farming operations.

It was quite a challenge to discover a single formula that could answer these diverse questions.
However, it exists. Its name: polyvalence, or versatility.

To be successful in the tropics or with small-scale agriculture anywhere, a machine must be versa-
tile. This adaptability is the strength of tractors with three-point hitches, and it applies to animal-
drawn implements as well. In the design of agricultural machines, the main aspects of this versatility
are the ability to adjust track width and the ability of the chassis to accept numerous implements. Next
in importance is the means used to change the track and to attach the implements.

Single-purpose machines have their own chassis. Multipurpose machines, on the other hand, use
the same chassis for many tasks. Of course, if the price of a multipurpose chassis is higher than that of
several single-purpose chassis, the purpose is defeated. Likewise, if the device required to fit the various
implements on the multipurpose machine is too complicated, farmers will not change them and the
machine will be single-purpose anyway.

To méet these requirements, 1 had to design several chassis to meet the needs of farms ranging in
size from two to 20 heciires. While the dimensions of the chassis varied, the hitching device was to
be standard. At firs¢, nuts and bolts seemed the simplest solution, but bolts require fixed holes in both
the chassis and the tools, thereby limiting their versatility and ultimately weakening the chassis. Nuts
and bolts are also subject to rust, and eventually require 2 hammer and chisel to remove them. In
reality, the farmer rarely does this, and the machine becomes single-purpose once again.

My solution was to design a special type of U-shaped cdamp. Each branch of the clamp is dug
with a square hole, and the bottom of the clamp has an eye screw. Square holes are very helpful as they
permit tools to be attached to any part of the chassis without drilling holes in the chassis,
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NOLLE'S EQUIPMENT

Described below are some examples of Jean
Nolle’s ingenuity at designing multipurpose agri-
cultural equipment for widely varving soil and
cropping conditions. The emphusis on economy,
ease of aperation and maintenance, and versatil-
ity is consistent. Additional information on
Nolle’s machines may be obtained from the

manufacturer, Mouzon S.A, 60250 Mouy,
France.

Polycultor
The polycultor is an ox-drawn chassis
adaptable to a wide range of cultivation im-
plements. Designed by Nolle especially for
farmers who need a small wansport vehicle as
well as a universal tool carrier, the polycultor

The Polycuitor prepared for
hoeing cotton in Uganda.
Jean Noile

features 2 hand lever for raising the implements
and two handles on the toolbar for steering.
The lift is connected to the toolbar by a chain
for easy depth adjustment.

The toolbar is designed to carry from six
to 12 cultivator tines. It can carry one or two
ridgers, three markers for planting peanuts, a
peanut lifter, and a grain drill. The single-
bottom plow attaches directly to the axle with a
stirrup clamp. Since it is fitted alongside the
right wheel, the plow has its own lift. Uniform
furrow width is obtained by the right wheel
following the previous furrow. The farmer is
seated in the middle of the chassis, beside the
plow.

Another option is a 500liter water drum,
put in the same place the cart would normally
be. Still another is a small mower, driven by the
right wheel, The mower is mounted on the side
of the platform cart, exactly in its pivot, so that
it can be lifted for transport.
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One of the chief obstacles preventing more
widespread use of green manuring practices in
Senegal and elsewhere in Africa is that the tra-
ditional moldboard plow with oxen is so diff-
cult to keep in the ground with some of the
newer, higher cover crops like sorghum., The
stability and weight of the polycultor niakes this
much less difficult. The long stems are bent
forward by the axle, so it is easier for the plow
to cover them with earth.

Sine Hoe

Nolle'’s polyculteur sine (hoe) is built with
a front bar, a rear bar, and a stirrup in between.
This arrangement makes it possible to use :he
sine as a cultivator, with one short tine on the
longitudinal toolbar and two short unes on
the rear bar. For use as a hoe, three tines are
attached to the rear bar, one long tine is placed
in the middle, and two short tines are attached
on the sides. The middle hoe is equipped with
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The Sine as a cultivator in Vietnam.
Jean Nolle

a duck foot sweep, and the sides with left- and
right-hand side shovels.

The rear bar can be adapted to carry a
furrow plow, a ridger, and a rigid tooth harrow.
Disc and spring-tooth harrows can also be
attached, W

The width and length of the sine can be
modified by means of clamp-on extensions,
thereby making it possible to use the tool with
two wheels or two.skids, with one or two ridge:s,

“with five tines . instead of three, and other
options. All in all, the sine is a fine example of
a machine that is readily adaptable to the job
at hand ‘and the strength of the animals.

Saloum
_ Ranking in size somewhere between the sine
and the polycultor, the saloum was designed for
.areas with soils too hard for the lighter sine to
- penetrate.” The square chassis and two forward

wheels make it possible to load the saloum with
a bag of sand to achieve greater weight for plow-
ing or cultivating in clay soils. The machine was
also valuable for harvesting peanuts in heavy
soils.

The Saloum
Jean Nolle
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But the saloum wuas not without its dis-
advantages. With the twe frount wheels, it was
almast iwpossible to steer effectively for hoeing,
Since the wheels were not adjustable in height,
it was also impossible to plow. Nor was it
possible to adjust the width of the track.

For these reasons, Nolle abandoned the
saloum and replaced it with the ariana.

Ariana

The artana belongs to what Jean Nolle
terms his second generation of animal.drawn
equipment. First conceived in Afghanistan in
1961, the ariana was Noile’s answer to applying
the principles behind the sine and saloum to a
region in which ridge cultivation (as opposed to
flat cultivation) and irrigation prevailed. What

The Ariana preparing a
seedbed with a cambridge
roller and u spring-tooth
harrow.

Jean Nolle

The Ariana

was required was a reversible plow that would
place the final furrow alongside the field rather
than in it. The ridge cultivation also required
more clearance under the chassis. .

On Nolle’s ariana, the two wheels for plow-
ing are attached with clamps to the upright bars.
Track width is adjustable from 30 to 70 centi-
meters. Besides the furrow plow and the reversi-
ble plow, the machine can be adapted with
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implements for ridging, cultivating, planting,
fertilizing and peanut harvesting. For hoeing
and all conventional cultivation work, the two
wheels are replaced by a single wheel in the
front center.

Tropicultor

Like Nolle’s polycultor, the tropiculior is
essentially a cart that is easily converted into a
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The Tropicultor plowing in
Uganda.
Jean Nolle

The Tropicultor

multipurpose tool carrier. Unlike its pre.
decessor, however, the tropicultor is adjustable
for rows of varying width, and its chassis is made
of two steel pipes making it high enough for use
above growing crops.

The angle of penetration of the implements
is controlled by an adjustment of the shaft. The
ability to lock the tooibar in the low working
position represents a real breakthough in the
design of multipurpose tool carriers of this sort.
It frees the operator from having to constantly
lean down on the handles and devise crude
weighting schemes for the cart. With a track
width that can be adjusted from 60 to 160
centimeters, and a ground cearance of 65 centi-
meters, the tropicultor can work in almost any
soil and cropping conditions. Like Nolle's other
machines, the tropicultor offers various exten-
stons and adaptors that permit it to function as

a grain drill, disc harrow, mower, reversible
plow, planter, and cultivator. All attachments
are easily fastened to the toolbar with standard
clamps and pins.

All told, the tropicultor will accept 24 differ-
ent implements that make possible over 30 uses
on the small farm. Such versatility greatly
enhances the independence of the farmer using
the device,

Avtrac

The autrac was invented in 19A1 by Jean
Nolle in response to a request from the French
Ministry of Agriculture to design an improved
horse-drawn tool carrier similar to those he had
introduced in Senegal. At that time there were a
million-and-a-hatf draft horses in use in France,
and the avirac was essentially an attempt Lo
design three-point hitch implements for draft
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The Avtrac used it conjune.
tion with an 8 h.p. gasoline
engine to pull a manure
spreader.

Jean Nolle

animals similar to those wsed with tractor-drawn
equipment. Th . was no one making horse-
drawn equipme:- “ux France at the time, and a
seripus shortage prevailed.

The frame of the avirac consists of a wide
transverse pipe, in the middle of which is fitted
the support for the shaft. The machine can be
pulled by cne, two, or three animals, and the
equipment used is the equivalent of that de-
signed for 25 h.p. tractors. Each wheel support
has a rear-mounted swinging drawbar to receive
a standard toolbar or other impiements. The
third point is in the middle of the chassis.

For puiling a trailer there's a hook mounted
on the toolbar. For the mower, manure
spreader, and other powered implements, an 8
h.p. engine with PTO is mounted between the
wheels.

Kanal
In the early 1970s, Nolle was called upeon to
develop animal-drawn implements for use in
Latin America. Finding that his sine and ariana
tools were often unsuited to the hard volcanic

clays there, Nolle worked out a simplified ver-
sion of his tropicultor that used hooks to attach
the implements rather than clamps.

The main frame of the kanol consists of 2
shaft connected to a device that contains two
levers—one for adjusting the angle of penetra-
tion into the earth and another to control
balance. Implements arc detached by simply
lifting & heok.

The kanol carries two categories of tools:
narrow tools that do not require wheels (one-
furrow plow, sabsoiler, peanut lifter, cultivator,
ridger, etc.), and wider implements equipped
with two wheels for stability (those used in con-
junction with 150- or 170-centimeter toolbars
and transport uses).

Latin American farmers experienced with
the older Asian-type plows were quick to accept
the kanol. Those alreadly using a sine or ariana
needed only to purchase the main kanol support
and toolbar; all the attachments were inter-
changeable. With the addition of the hooks, it
became even easier to change implements than
with clamps.

THE EFFICIENT USE OF ANIMAL POWER

by Wayne Dinsmore

Editor’s note: This material is excerpted from a paper
presented at the annual meeting of the American Soci-
ety of Agricubtural Engineers, December 27, 1921, and
published in the February 1922 issue of Agricultural
Engineering, The information is still valid for small
farmers today.

It has been found possible to drive teams 20 miles per day in a ten-hour day on various farm imple-
ments and to maintain this rate week after week. This allows two hours for driving to and from fields,
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hitching and unhitching, tuening ar ends, and occasional eximination of collars. It requires that teams
shall actually be in moten en praduceve work eight hours per day at an average speed of two and
ane-half mites per haur. When fresh, horses will exceed this; when weary, they will not equal it, but
it is @ practical stendard, attained where sufficient horses or mules are used to permit steady driving, with-
out stops to rest animals,. Whenever teams require stops for rest, not rnough power is being used.
Put onr another horse or @ pair, or more if necessary, but add enough so that you can turn 20 miles of
soil per day and not overdo the teams. The number of horses needed will depend on the hardness of
the ground, the depth to which implements are cutting, the weather, and the age, size, and condition
of the work animals used, so that each man must use “horse sense” and gauge his teams according
to power needed.

Twenty miles of productive work daily means 5.6 acres plowed with two bottom gangs, 14-inch
plows; 24 acres double disked with ten-foot dises and trailer attachment; 70 acres harrowed with six-
section harrows (five-foot tections) ; and as these soil preparation asks are the ones requiring the most
time, they also offer the greatest opportunity for cutting costs by increasing work done per day.

Disking is the greatest laborsaving soil tillage operation. On good farms it precedes and follows
plowing. It pulverizes trash, kills weeds, conserves moisture and makes easier and better plowing.
The 20-blade, ten-foot discs now available are usually drawn by six horses, but often need eight for
steady progress, especially early in the spring when the horses are soft. Onre rule governs: Use “horse
sense,” and if you see the load is too heavy for the number of horses you are using, put on more, until
there is enough power attached to allow the horses to walk at a good pace all day. You hire men to ac-
complish work, not to sit out in the field waiting for horses to rest and recuperate, and it is sound
ecounomy to furnish plenty of power, especially as one more horse, or a pair, will turn the balance
hetween overload and ample power.

Plowing is heavy work, made worse by the general practice of crowding the horses too closely
together and by failure to hitch on the true center of draft. On every plow. whether one-bottom or
moie, there is a point of hitch termed the center of draft and when the hitch is made at this point, the
plow pulls with less exertion than when the hitch is made at a point more distant from the furrow. On
a gang plow, two 14-inch bottoms, this center of draft is approximately 16 inches from furrow wall or
2% inches from the center of furrow when plows are cutting full, even furrows as they should. This
means, therefore, that the eveners must be of such length, and the horses so hitched, as to give a straight
forward pull over the true center of draft. This cannot be attained with four or more horses except
by putting a horse or horses on plowed land, or by stringing the horses, so as to put the right-hand
horse in the furrow and the others on solid ground. This causes the horses to pull the plows at great
disadvantage, and the extra load thus created is called side draft.

Every farmer should recognize that it is just as easy to drive four, five, or six horses as it is to drive
two, providing they are properly hitched; and the ease with which eight, ten, and even 16 horses are
handled in the West by hired men who never before drove more than two or four is evidence, if proof
be needed, that ther= is no real obstacle to multiplying the amount of work done per man per day. The
size of the units, however, must depend largely upon the size of the farm. On a 100-acre farm, there
are seldom more than 80 acres in tilled land, and four good horses are ample to operate such acreage.
"The implements purchased and the hitches used should therefore be based on a four-horse unit. This
calls for six-foot discs with trailers (12-disc units), two-bottom gang plows of I4-inch bottoms and four-
section harrows, together with seeders not over ten feet in length. Other implements should be pro-
portionate. All these can he handled by four good horses, although if the ground is full of stones or
ledges of rock, gang plows cannot be operated satisfactorily. Under such conditions, it is wise to use
14- or 16-inch walking plows with three horses, which are the oldest but most satisfactory plow units
for use on such land.

On farms that have around 150 acres in tilled iand, six good horses or mules will be needed. Here,
with fields of 20 acres or over, six-horse units can be used on discs, plows, and harrows, which are the im-

plements chiefiy used in the preparatiorn: of the seedbed. It is in soil preparation that the greatest saving
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A hitch for twelve horses on two landem disc harrows
cutting all hoof prints except on turns.

A dimension drawing of landem hitch for cight horses pulling a threc-

bottom plow to maintain = true line of drafi.
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in manual labor cain be effected. One man, by using six-horse units wherever possible, can handle all the
work on a farm containing 150 acres of tilled land, until time for corn plowing, thus cutting down the
need for an extra farm hand to the months of June, July, and August—three months instead of six.

On larger farms of 400 to 1,000 acres, the use of 7- up to 16-horse units on various farm implements
is both practical and desirable,

The great advantage about this seven-abreast or nine-abreast hitch is that it gives an absolutely
straight pull over the true center of draft and the horses are back next to the plow and are so hitched
amul driven as to make it possible for anyone to handle the team very easily. The only disadvantage
that can be charged against the hitches in question is ihe fact that they require three or four of the
horses to walk on the plowed land. The actual experience of men who have worked these seven, eight,
or nine horses abreast on plows shows conclusively that this objectio» has no serious weight. The strong-
est, toughest horses, best able to withstand the work, should be put on the plowed land and they wiil
keep pace with the others so that no slackening in mileage per day will result. The details of these
hitches are fully shown in the illustrations.

Three-bottom gang plows (14-inch bottoms) will turn 8.4 acres per day; four-bottom gang plows
{14-inch bottoms) will turn 11.3 acres per day; two eight-foot discs hitched abreast with trailer attach-
ments {clouble disking a strip 16 feet wide) will double disk 38 acres per day; an eight-section harrow
(Ave-foot sections) lapping one foot each round, will harrow 94 acres per day, and the three seeders
(one 12 feet and two 11 feet) will seed 80 acres per day.

So it wus in 1922, and so it can be again now that the population of draft horses is increasing, along
with the availability of equipment, as the following listings illustrate.

NORTH AMERICAN SOURCES OF

ANIMAL-DRAWN EQUIPMENT *

Manure Spreaders
The Bowman Model K

. The Bowman Model K comes with a 102-
by 18-inch box made of heavy pine floor and
12-gauge steel sides. Apparently the only horse-
‘lrawn spreader currently being produced in
North America, the Bowman features chain
drive, wide paddle beaters that do a good job of
breaking up and spreading lumps, and either
steel or rubber wheels. Its capacity is approx-
imately 96 bushels.

Bowman Model K
Bowman Mfg.
Hawkesville, Ontario, Canada

Plows and Cultivators
Planet Junior Number 8 One-Horse Cultivator

The venerable Planet Jr. comes with four
3-inch-by-8-inch cultivator steels, one 4-inch-by-

B-inch cultivater steel, two 6-inch hillers, one
7-inch shovel, a level wheel, lever expander, and
* Listings of animal-drawn seeder/planter, threshing,
winnowing, and cleaning equipment can be found
in chapters five and seven.

Seven-horse-abreast hitch for a three-bottam plow.
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The Plenet Jr. No. 8 One-Horse Hoe A

and Cultivator with: 4) level expander \
which closes to 10 inches and opens to
25 inches; B) combination wheel and
depth regulator; C} steel frame: D)
standerds made of high-carbon, U-
shaped steel made high and round in

the throat to prevent clogging; E)
soil engaging steels whick polish in
use to prevent soil adhesion; F) two
side standards which swivel, making
it possible to turn the hillers or
steels to any angle desired for hill-
- ing, or cutting to or from the row
{the hillers are reversible); Gj two
6-inch hillers, one 7-inch shovel;
H) adjustable hardwood handles.

depth regulator. Its side standards have the
virtue of swiveling to permit turning the hillers
to any angle desired for hilling, or cutting to or
from the row.

Planet Junior Division

Piper Industries

P.O. Box 1188, Freeport Center
Clearfield, UT 84106

The Reliable Model 60

The lightest draft plow of its type, the
Reliable Model 60 does a good job of plowing
in any kind of soil and in ail conditions. The
rear weight of the plow is supported by a rolling
landslide which serves as the third leg of a tri-
angular rolling support. Uniform depth and
width of furrows is controlled by the front
furrow master wheel,

The sulky seat is placed 1o one side, well to
the rear, and low down so that the operator has
all levers within easy reach. Right- and left-hand
models are available in 14-inch and 16-inch
models.

Reliable Model 6¢ Sulky Plow
D.A. Hochstetler & Sons
R.R.2,

Topeka, IN 46571

Cumberland General Store Plows

I you live in an area of the country where
most horse-drawn equipment was abandoned
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and cut up for scrap around the time of World
War i, you know that good pieces are hard to
find. To help folks in this situation, the
Cumberland General Store combs the country-
side for used plows in good condition. These
are then completely refurbished, with handles,
points, and other parts being replaced where
necessary. Each unit is cleaned, painted, and
made ready for years of useful service. They are
generally able to fill orders for turning plows,
double shovel plows, and walking cultivators.

The Cumberland General Store also sells
the Lynchburg Chilled Slat Moldboard Plow, a
single-bottom plow designed for sticky clay soils
where a conventional moldboard plow will not
scour properly.

Cumberland’s Turning Plow
Cumberitand General Store

The Double Shovel
Cumberland General Store
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Gee Whizzes
Cumbertand Geaeral Store

New eak plow handles and plow stocks are
also offered. The stocks are of the type that will
accept any kind or style of blade that takes a
heel bolt.

Other pieces of horse-drawn equipment
available through the Cumberland catalog are
Ferguson singlerow planters, Rex guano dis-
tributors, and Old Blue riding-type fertilizer
distributors,

Guaneo Distributor
Cuntberland General Store

Cumberland General Store
Rt. 3
Crossville, TN 38500

International Modern Machinery, Inc.

International Modern Machinery, Inc.
manufactures this complete set of implements
for the smail farm where water buffalo, cows, or
oxen are used instead of tractors. The set in-
cludes: plow, disc, harrow, row maker, cultiva-
tor, fertilizer and planter distributing unit, and
a piece of equipment used for leveling and
draining the field. This set of equipment will
aliow the world farmer to put in his crop within
.a six- to eight-day period rather than a forty-five-
day period usually required when using his exist-
ing equipment and hand iabor, leaving enough
time for another crop.

International Modern Machinery, Inc.
P.O. Box 790
Beaumont, TX 77704

Manufacturers of Harness and Horse-idYrawn
Equipment :
The Arthur Collar Shop

R.R. 2, Box 59

Arthar, I1. 61911

Berlin Pad Shop
Eli B. Yoder
Rt. 5

Millersburg, OH 44654

Perry E. Bontrager
Highway 1
Kalona, IA 52247

Resihinlan's Havnace
B0 LR ALT 3 DRl 110

Wallenstein, Ont., Canada

The Country Harness Shop
Stiliman Valley, IL. 61084

Cumberland General Store
Rt. 3
Crossville, TN 38555

Lester Detweiler
Detweiler’s Harness Shop
Rt. 1, Box 228

Hazleton, JA 50641

Diamond Tool & Horseshoe Co.
P.O. Box 6246
Duluth, MN  H5806

George Edwards
Walpole, NH . 03608

Art Eller
Eller’s Harness Shop
Pierz, MN 56364

Freeport Harness Shop
Freeport, ME 04032

Roy Fritzges
St. Edward, NB 68660
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Gaviwe Mig. Co.
230 7th St
Macon, GA 31201

Glen-Bel Enterprises
Rt. 5, Box 390
Crossville, TN 58555

Hamburg Piow Works, Inc.

1021 8. 4th St.
Hamburg, PA 19526

Vaughn Huston
Box 155
Harly, JA 50535

G.A. Kelly Plow Co.
Longview, TX 75601

King Plow Co.

887 W. Marietta, NW
Atlanta, GA 30318

Mast Harness Shop
Rt. 2, Box 169
Arthur, IL 6191,

Frank McGrath

New Richland, MN 56072

Miller Harness Shop
Topeka, IN 46561

Paul L. Murphy
Box 807, 314 Park St.
Danvers, IL. 61782

Raber's Harness Shop
RD.J
“Miliersburg, OH 44654

Aaron Ramer
25928 S.R. 119, Rt. 5
Goshe, IN 48526

Rocky Sabatino
Rockland, ME (4841

Bernard P, Samson
956 S. W. 12th St¢.
Forest Lake, MN 55025
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Schrock Harness Shop
Re. 1
West Uriion, OH 45693

Shanahan’s Harness Shop
RR.2
Maidstone, Ontario, Canada

Smith’s Harness Shop
P.O. Box 43
Shawville, Quebec, Canada

Daniel R. Stoltzfus
1902 Pioneer Rd.
Lancaster, PA 17602
Hickory single & dvuble trces

Wagner Supply Co., Inc,
6—1st 5t. NW
Hampton, IA 50441

The Wagon Master
Rt 1, Box 446
O'Fallon, MO 63366

Windy Hill Farm & Harness Shop
8554 Doane Rd.
Eugene, OR 97402

W5 Leather Shop
295 30th St.
All:gan, MI 49010

The Yankee Peddler
10318 Sagamore Rd.
Leawood, KS 66206

Cornelius M. Yoder
Re.2
Topeka, IN 46571

NORTH AMERICAN SOURCES OF RELATED

EQUIPMENT
Wagonmakers and Wheelwrights

Cumberland General Store
Re. 3
Crossville, TN 38555

Robert Faller
Whalan, MN 55986
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Glen-Bel Enterprises
Rt. 5, Box 390
Crossville, TN 38555

Hoosier Buggy Shop
Re. 2
FTopeka, IN 46561

Southwest Wagon & Wheel Works
Box 738
Patagonia, AZ 85624

Blacksmith and Farrier Equipment

Buftalo Forges
465 Broadway
Buifalo, NY 14204

Champion Farrier Tools
Champion Blower & Forge, Inc.
100 W. Central Ave.

Roselie, 1L 60172

Cumberland General Store
Rt. 3
- LUrossville, TN 38555

Diamond Farrier Tools & Horseshoes
Box 6246
Duluth, MN 55806

Enderes Tool Co.

P£.0. Box 601

Albert Lea, MN 56007
Blacksmith's tongs

Fisher and Norris

301 Monmouth

Trenton, NJ 08609
P Anvils

Glen-Bel Enterprises
Rt. 5, Box 390
Crossville, TN 38555

Heller Tool

Heller Drive
‘Newcomerstown, OH 43852
* Farrier’s knives and pincers

Milwaukee Tool & Equipment Co.
2775 8. 29th St.
Milwaukee, WI 53215

Anvils

P.F. Peddinghaus, Inc.

261 First St.

Palisades Park, NI 07650
Anvils

Draft Horse Publications *

Draft Horse Journal
Re. 3

Waverly, 1A 50677
$6/yr. (4 issues)

The Draft Horse Primer
Maurice Telleen
Rodale Press, Inc,
Emmaus, PA 180649
$10.95/386 pgs.
A guide to the care and usc of workhorses
and rmules.

The Evener
Putney, VT 05346
$6/yr. (11 issues)

Small Farmer’s Journal
Box 197

Junction City, OR 97448
$8.50/yr. (4 issues) '

Workshops

Draft Horse Workshop
Clarksburg, MA 01247

Hillcraft School of Horseshoeing
10890 Deer Creck Canyon Rd.
Littleton, CO 80120

Office of Continuing Education
North Adams State College
North Adams, MA 01247

* Subscription prices quoted for 1977.
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Ridgers

Kapas {Emcot) Ridger

The bheamt, moldboards, and handles of this
riddging plow are made from steel. The mold-
bowrds can be fitted with extension pieces o
tnerense the working width. Weight: 44 kilo-
STAS.

Cassul & Co. Pvt., Ltd.
Industrial Area, Fazaldgun
Kanpur, headia

|

GARDENERS, AND SMALL-SCALY FARMERS

Cossul & Co,

A Emeot Ridger Plow made by
blacksmith Malun Hivahim Musa of
Funtua, Nigeria.

Emcot 5308 Ridger

This all-metal ridging plow is ftted with
mieklboards which are adjustable for widths of
64 to 106 centimeters or, if the moldbourd tail.
pieces are removed, widths of 51 w0 71 centi-
meters,

The body is designed 10 form a wide-based,
rounded-top ridge. The implement is generally
pulled by two oxen. Weight: 49 kilograms,

John Holt, Agricuitural Engineers, Lid.
P.O. Box 352
Zaria, Nigeria

ITDG Plans for IDC Emcot
Weeding Atcachment

The weeding attachment designed at the
Industrial Development Centre in Zaria for use
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with the Fmcor ridger and one or two oxen
consists of u frame which is attached to the
Emcot heam andl carries two weeding tines, set
in front ol the Emcor moldboards. The 1ol
standards can be adjusted for height and width
according o the row spacing. The weeding
knives run close to the plants and dig deep
enough to cut down the sides of the ridges. The
sicles of the ridges are remade by the ridger
body following hehind. Modifications te the
frame were made to simplify manufacture with-
out affecting the functioning of the attachment.
Four examples of the modified attachment were
commissioned from a local blacksmith and tested
by Daudawa Scttlement farmers during 1973,
The weeding performance was good where the
farmers had made unilormly spaced, parallel
ridges.




THE CONTINUING ROLE OF DRAFT ANIMALS

The Emcot ridger with weeding attachment
was easy te contrel if the Eancot depth wheel was
used, but Davdawa farmers do not normally use
the wheel and were adamant in their refusai to
use it during the trials. Without the wheel, the
front of the Emcot beam tended to swing from
side to side and the weeding tines swung with it,
causing crop damage. ‘This damage was reduced
in a modification where the tines were set further
back on the implement, but this was still not
as satistactory as using the wheel.

ITDG Report on the Dahomey Emcot
Weeding Auachment

A very cheap and simple attachment to the
meldboards of a ridging plow, designed and
used with success for weeding in the northwest

Close-up view of Dahomey moldboard extensions on
an Emcot Ridger Piow.

area of Dahomey, was constructed and tested.
It was found to function well only in the sandiest
fields in the Daudawa area, For the 1973 season,
three pairs of Emcot moldboards with these
weeding attachments were commissioned from a
local blacksmith and sent for testing to Kafin
Soli, an agricultural station 150 kilometers north
of Daudawa. It was reported that the attach-
ments worked well and seemed to be suitable
for that soil type, which is sandier than that of
Daudawa and similar to that of the northwest of
Dahomey.

Plans For Ox-Drawn Tie-Ridger/Weeder
Implement (Attachment to Emcot Ridging
Plow) _

This attachment was developed by the In-
ternational Development Center in Zaria,
Nigeria to allow ridged row crops to be weeded
by animal power rather than by hand. The
plow, with weeding attachment, can be pulled
by one or two oxen, Tool standards can be
adjusted for height, and also for width accord-
ing to the row spacing. The weeding knives
should be run close to the plants without
damaging the roots, and should dig deep enough
10 cut down the sides of the ridges. The ridges
are reformed by the ridger body following
behind.

Adjustable-Width V-Drag Ditcher/Bund
Former Plans

This implement, developed by the United
States Department of Agriculture, can be used
for making irrigation ditches, and also for con-
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Tie-Ridg:y Weeder Attachment to the Emcol Ridger Plow

struction of low-height contour bunds for border
frrigation. When making earth ditches, a furrow
is first apened with a plow along the line of the
diteh. The V.drag is then used with the runner
board riding in the furrow bottom, the crowder
board deflecting the soil sideways. When using
the Vudrag to construct contour bunds for irri-
gation, a plow is run down and back twice,
throwing the soil into the border line. The
implement is then run down the line, the
crowder board pushing the soil into a ridge.

Sled-Type Corrugator/rrigation-Furrow
Former Plans

Designed by the United States Department
of Agricultare, this implement can be used to
make small furrows or corrugations for dis-
tributing water over a field. This implement can
be used after the field has been broadcast seeded
or before row-crop planting. The design can be

Sled-Type Corrugator | Irrigation-Furrow Former

108

modified to suit animal draft or tractor hitching
as required.

All the above plans are available from:
hiermediate T'echnology Publications, Ltd.*
9 King St.

London WC2E 8HN, Engiand

Bund Former

This is a simple labor-saving implement for
forming bunds or ridges in the preparation of a
field for irrigation. It is also used in dry farming
areas to preserve moisture. On deep slopes bunds
are made across to prevent washout during heavy
rains. The main parts are a pair of collecting

Cossul Bund Former

Cossul & Co.

* All Intermediate Technology publications can be
ordered from International Scholarly Book Services,
Inc., Box 555, Forest Grove, OR 97116
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meldhoards of steel. They are so fitted s0 as to
collect soil and throw it on the ceater to make a
bund. Size of bund and soil-collecting capacity
can he increassd or decreased by adjusting the
moldbeands,

Cossul & Co. Pyt Ltd.
Industrial Area, Fazalgunj
Kanpur, India

Safim Higl-Wing Ridger
Wings adjustable from 400 w0 760 milli-
meters width. Weight: 43.6 kilograms.

Massey Ferguson (South Afriea), Ltd.
PG Box 677, Steel Road
Vereeniging 193¢0, South Afriea

Vijay Ridger

A mediumsize ridger designed especially
for use in sugar cane. Wings are adjusiable for
different ridge sizes. Pulled by two pairs of
butlocks, it can work at depths of 22 to 25 centi-
meters and make ridges at 60 to 90 centimeters

spacing.
New Vijay Industries, Ltd.

Vishrambag, Sangli 416 415
Maharasktra, India

Ox-Drawn Ridger
Ubunge Farm Implements
P.Q). Box 2669
Dar-Es¢Salaam, Tanzania

An ex-drawn, one-row vidger |
furrawer
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Delta {Bihar Type) Kidger
This is a long-beam ridging plow fitted with
adjustable width moldboards. Weight: 40 kilo-

grams.

Cossul & Co. Pvt, Ltd.
Industrial Area, Fazalgunj
Kanpur, India

Ridger Plow

Auimal-drawn steel plow with wooden
beam. Width of cut is 100 millimeters, depth of
cut is 225 millimeters, draft 50 to 65 kilograms.

Rajasthan State Agro Industries Corp., Ltd.
Virat Bhawan, C-Scheme
Jaipur 302 006, Rajasthan, India

Ridger Plows

These ridgers are available with a long
wooden heam or with a short steel beam and
depth wheel. The moldboards are adjustable on
both models.

Danishmand & Co.
Karkhana Bazar
Lyalipur, Pakistan

Care and Subhash Plows

These are general purpose, long-beam mold-
hoard plows. They feature extra high clearance
under the beam for work in weed-infested fields,
The positions of the beam and handles relative
to the plow body can be easily adjusted. Weight:
10.5 0 14.5 kilograms according to model.

Cossul & Co. Py, Ltd.
Industrial Area, Fazalgunj
Ranpur, India

Balwant Plow

A common type of Indian plow, made of
wood with iron wearing parts, Pulled by a pair
of small bullocks, it works to a depth of 15 to
20 centimeters and width of 22 to 25 centimeters.
Weight: 42 kilograms,

New Vijay Industries, Ltd.
Vishrambag, Sangli 416 415
Mabharashtra, India
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Chota Plow

This plow has a long wooden beam and a
steel moldboard. Pulled by one pair of small
bullocks, it makes a furrow 8 to 10 centimeters
deep and 10 to 15 centimeters wide. Weight: 18
kilograms.

New Vijay Industries, Ltd.
Vishrambag, Sangli 416 415
Maharashtra, India

Rajasthan Plows

Animal-drawn, left hand, steel moldboard
plows with wooden beams. There are two
models, No. 1 for medium and heavy soils, No. 3
for light soils.

No. 1 No. 3
Width of cut 175 rom 150 mm
Depthof cut  75-125 mm 75-125 min
Draft 70-80 kg 60-70 kg

Rajasthan State Agro Industries Corp,, Litd.
Virat Bhawan, C-Scheme
Jaipur 302 006, Rajasthan, India

Bose Super Plow
Single-furrow and two-furrow models avail-
able with either wooden or steel beams.

V.M, Thevar & Sons
Melur, Madurai Dist,
Tamil Nadu, India

Meston and Danish Plows

These are long-beam plows with inverting-
type moldboards which can work to a depth of
150 millimeters and a width of 200 millimeters.

Danishmand & Co.
Karkhana Bazar
Lyallpur, Pakistan

Shabash and Praja Plows

These long-beam inverting-type moldboard
plows are designed to be pulled by two bullocks.
They plow furrows approximately 150 milli-
meters wide and 100 to 150 millimeters deep.
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Sharda Engincering Works
105/661 D, Fahimabad
Kanpur 208 005, India

Vijaya (Victory) Plow

This is a strong, allstcel plow. A head
wheel is provided 1o control the depth. It cuts a
furrow 223 millimeters (9 inches) wide and 100
to 150 millimeters (4 to 6 incl:es) deep. Weight:
38 kilograms. Area covered: 0.3 to 0.4 hectares/
day.

Cossul & Co. Pvt., Ltd.
Industrial Area, Fazalgunj
Kanpur, India

Dandekar Steel Plow
Moldboard plow with steel beam and
forged steel share. It furrows 12 to 20 centi-

meters in width and 6 to 18 centimeters deep.
Weight: 35 kilograms.

Dandekar Brothers {(Engineers and Founders)
Sandli
Maharashtra, India

Safim Plows

These plows are available in VS models for
general purpose plowing or IS models with
higher clearance for use in trashy conditions.

Model Cut Weight
VS 8§ 200mm (8") | 39.5 kg (87 1b.)
VS 10 250 mm (10"y | 40.0 kg (88 1b.)
V512 300 mm (12") | 45.5 kg (100 1b.)
IS 12 300 mm (12"y | 49.5 kg (109 1b.)

Massey Ferguson (South Africa), Ltd.
Steel Road, P.O. Box 677 -
Vereeniging 1930, South Africa

Walking Plow :
Designed for light and medium soils.
Comes in three sizes ranging from 24 kilograms
to 31 kijograms in weight.

Agromet-Unia

‘Foreign Trade Enterprise
00-950 Przemyslowa 26

- Warsaw, Poland

Walking Plow with Support Wheel

This horse-drawn walking plow is intended
for use in lght- and medium-cohesive soils in
small fields and gardens. They are also recom-
mended for plowing wedges and other intricate
field shapes. Weight: 37 kilograms.

Agromet-Unia

Foreign Trade Enterprise
00-950 Przemyslowa 26
Warsaw, Poland

Swing Plow—Model V.B.

This moldboard plow is available with a
front wheel or forefoot and with or without
coulter, skimmer, or spare share. It comes in
three sizes.

W. Hertecant
9200 Kwatrecht
Wetteran, Belgium

Two-Bottom Plows

Horse-drawn, double-furrow frame plows
designed for light and medium soils. Frame is
supported by two wheels. Weight: 96 kilograms.

Agromet-Unia

Foreign Trade Enterprise
00-95¢ Przemyslowa 26
Warsaw, Poland

Fixed Moldboard Plow

Pulled by one pair of bullocks, it plows a
furrow 8 to 20 centimeters deep and 12 to 22
centimeters wide, Weight: 36 kilograms.

New Vijay Industries, Ltd,
Vishrambag, Sangli 416 415
Maharashtra, India

At 35 Plow

This plow consists of a one-piece forged
beam, soil-engaging parts of heat-treated steel,
steel handles, depth control wheel, and draft
chain. Weight: 23.3 kilograms.

Sociéte Des Forges Tropicals
B.P. 706
Douala, Cameroun




TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS

Moldboard Plow

Ubungo Farm Implements
P.G. Box 2669

Dar Es Salaam, Tanzania

Raja and Victory Plows

These are short-beamed, chain-drawn plows
and can be supplied with wooden frume (Raja)
or all steel construction (Victory).

Danishmand & Co.
Karkhana Bazar
Lyallpur, Pakistan

CF 006 P Plow

This ox plow has steel wearing parts. Work-
ing width is 25 centimeters; maximum working
depth is 20 centimeters. Weight: 38 kilograms.

Siscoma
BP 5214
BDukar, Senegal

Punjab Plow

This is a heavy, short-beam plow designed
to be pulled by two bullocks. It is capable of
plowing a furrow 125 o 150 millimeters deep
and 150 to 20 millimeters wide.

Sharda Engineering Works
i05/661 D, Fahimabad
Kanpur 208 005, India

Turnwrest Plow

Fhis ox-drawn turnwrest plow was specially
developed for use across hilly slopes and for
horticultural work where a level seedbed is im-
portant. 1t is normally fitted with two handles
and a wheel, and is manufactured in two weights,
33 kilograms (73 pounds) and 40 kilograms (90
pounds).

The body is pivoted under the plow beam
and locked in position by a lever.

ETS. A. Bourguignon
B.P. 17

26300 Bourg de Peage
Drome, France

Reversible Plows

Animal Draft Reversible Plow

Available with plain or ribbed moldboard
and wooden or steel pipe frame construction,

CeCoCo
P.O. Box 8, Ibaraki City
Osaka Pref. 567, Japan

Turnwrest Plow

The turnwrest plows are capable of turning
furrows either to the right or left. At the end
of the furrow the plow bottom can be reversed
by releasing the hook at the back of the breast,
swinging the body under the frame into corre-
sponding position on the opposite side, and

Hertecant Reversible Plow LEIE-S
Willemm Hertecant
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replacing tlie hook. The plow is supplied with a
double steel handle, steel beam, cast breasts and
self-sharpening cast-chilled shares. A headwheel
is provided to give required depth. Available
in different sizes from 150 to 250 miilimeters.
Weight: 43.0 kilograms,

Hertecant Plow—LEIE-9 Model

Characteristics of this model include a fixed
beam and double handle; reversible elements on
the rear; three easy adjustments for traction,
depth, and angle correction; all wearing parts
are interchangeablie and skimmers are available
as gptions.

Turnwrest Plows
A range of turnwrest or reversible plows is
available from this company.

Cassul & Co. Pvt., Ltd.

Industrial Area, Fazalgunj

Kanpur, India Cossul Turnwrest Plow Cossul & Co,

W. Hertecant New Vijay Industries, Ltd.

9200 Kwatrecht—Wetteren Vishrambag, Sangli 416 415

Belgium Maharashtra, India

POWER WORKING WORKING
PLOW REQUIRED DEFTH WIDTH WEIGHT
No. 1 4-5 pairs bullocks 2025 cm 30-35 cm 96 kg
(itl.)
No. 2 3.4 pairs bullocks 15-20 cm 30-35 am 86 kg
No. 3 L2 pairs bullocks 13-15 cm 2525 cm b5 kg
Vasant 1 pair bullocks 10-13 cm 15.18 cm 46 kg
Berar I pair bullocks 15-18 cm 15-20 cm 30 kg
Toolbars
Ox Plow

A two-handled plow fitted with wheel, hake
adjustment, and knife coulter. It is made in four
sizes, weighing from 51 to 113 pounds (23 to 50
kilograms). Attachments are available for
ridging, sweep cultivation, and tined cultivation.

ETS. Techine
82400 Valence d’Agen
France

Tom and BM Plows

Three animal-drawn, single furrow, mold-
board plows can be supplied, weighing 14, 22, or

ETS. Techine Ox Plow
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23 kilograms. Single or double steering handles ETS. A. Bourguignon

are available. Ridging and sweep tine cultiva- B.P. 17

tio: attachments are available for these plows. 26300 Bourg-de-Peage
{ Drome, France

THE MOCHUDI TOOLBAR, THE MAKGONATSOTLHE

Editor’s note: This report from the Agricultural In-
formation Service in Botswana, Africa, describes a
localized need and the development of an implement
to satisfy it.

For a number of years the Mochudi Farmers Brigade has been working to develop and perfect a
multipurpose farming implement suited to loca! conditions. The need for improved implements arises
because those which are currently available for draft animals are not suited to the semiarid conditions
of Botswana and are generally of poor design.

Farmers are often hindered when their equipmenet breaks down and they are unable to find a
mechanic capable of making repairs. Some have tried planters but, due to poor construction, failed
to get satisfactory results and concluded that planters are useless. Another common problem is an
insufficient number of fit draft animals to perform operations in a reasonable amount of time.

Because of these and other constraints, many farmers continue with the traditional broadcast-plow
method of cropping. Using this method, only fair yields are obtained even in years of above-average
rainfall, and in poorer years, a total crop failure may result.

A farmer can only be successful in growing good crops if his equipment can cope with the work
in the time available. It is essential to reduce, if not eliminate, the frequency of total crop failure and
at the same time produce good crops in most years. In order to do this in a semiarid climate with erratic
rainfall distribution, principles of conservation tillage must be applied.

By combining features borrowed from a number of existing implements and ideas gained from
consultation with tillage experts from a number of universities in North America, the design of the
present Mochudi Teolbar came about. When the impiement was introduced to the public in April,
1973, it was given the local name, the Makgonatsotlhe, meaning “the machine which can do everything.”
The name is considered fitting, since almost any type of cultivation tool can be attached to it, and it
can also be used for carting or transporting drums of water. By removing some of the components from
the toolbar, a walking model can be obtained which allows inter-row cultivation when crops are talier.

The heavy angle iron frame of the Mochudi Toolbar is supported on two pneumatic tires which
allow the frame to be lowered or raised mechanically for depth gauge control hy pulling back on a lift
handle. The frame will support a planter unit, fertilizer applicator, disc hiller/furrowers, sweeps for
stubble mulching, and a transport cart.

Further information is available from:

Mochudi Farmers Brigade

Box 208, Mochudi
Republic of Botswana, Africa
Donkey Plow OD2 Ridger/Plow
This very simple, lightweight plow weighs This tool frame can accept either of iwo
29 pounds (13 kilograms). It can be fitted with types of ridging body, or an adjustable mold-
either a moldboard or a ridging body. board plow. The frame is of lightweight but
‘ heavy-gauge rectangular section steel tube, and
ETS. Techine is ail-welded. The handles are adjustable for
82400 Valence D'Agen height, and on the lister-type ridger the pitch
France of the body is also adjustable. Either a wheel
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0D2 Ridger/Plow

‘Fhe Goodearth Group

or a skid is used for depth control. The slade
and the steering fin are individually adjustable
on all attachments.

Project Equipment, Ltd.
Industrial Estate, Rednal Airfield
West Felton, Oswestry

Salop SY11 4H(S, UK.

$T21 Plow/Rilger

The frame of this implement can be fitted
with 3 moldboard plow body or with an ad-
justable-width ridging body.

Gebruder Eberhard:
D79 Ulm, Donau
B.P. 204, Germany

Three-in-One Implement

‘The frame of this implement is of steel con-
struction. Actachruents are supplied for mold-
board plowing (three sizes are available), ridging,
and hoeing. Two handles and a depth wheel
are provided. The angle between the soil-
engaging parts and the wooden beam can be
easily adjusted by a screw mechanism,

The Goodearth Group
16 Asaf Ali Rd.
New Delhi 1, India

E.B.R.A. Omniculteur

This toolbar consists of a backbone-type
frame and handles. Clamps allow fitting of a

depth wheel, moldboard plow, and a ridging
body, wide.sweep tine. Transverse frame exten-
sions can be fitted to carry up to five rigid or
spring-type cultivator tines.

E.BR.A.
£8 rue de Maine, B.P. 84
49009 Angers, France

Arara Multicultivator

This is a backbone frame tcolbar with
depth wheel and handles. The following attach-
ments cap be fitted by means of two bolts:
moldboard plow; ridging plow; groundnut lifter;
spring-tine hoe with three or five tines.

Siscoma
BP 3214
Dakar, Senegal

Unibar

This lightweight, multipurpose, animal-
drawn implement was designed for use in the
morz arid areas of the tropics. It is made from
square-section har and square-section hollow tub-
ing and is fitted with two skids for support. The
tool can be used for plowing, ridging, ridge
splitting, weeding, hoeing, rigid- and spring-tine
cultivating, rotary cultivating, planting, row crop

Unibar with seeder aftachmenis
The Goodearth Group
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Unibar with two ridging plows
The Goodearth Group

lifting, and carting. Originally designed for
farming on the ridge, it can he used as a single-
row tool for inter-row cultivation up to a late
stage in the growth of taller varieties of tropical
crops.

Project Equipment, Ltd.
Industrial Estate, Rednal Airfield
West Felton, Gswestry

Salop 5Y11 4HS, UK.

Heavy-Duty Unibar

This is a multipurpose, animal-drawn im-
plement designed for heavier soils where exua

Heavy-duty Unibar with a groundnut lifter
The Goadearth Group

weight is essential to maintain penetration. It
can handle the full range of standard Unibar
attachments apart from the transport cart and,
in addition, a 20.centimeter.cut general purpose
plow, a lister-type ridger, a twofurrow semi-
digger plow, and a 1.22-meter-wide 17-tine har-
row, Up to four units of a new design of roller/
steder can be fitted behind the hatrow so that
crops such as wheat, rice, and soy besns can be

Chitedze Ridgemaster toolbar
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planted in closely spaced rows. On this imple-
meant, the hitch and handles are fully adjustable.

Wide or narrow detachable V-picces are used
to carry the side stalks, to which various tools
can be left assembled and merely bolted up to
the frame when required. For plowing and
ridging, the frame revertsto a width no greater
than that of a conventional singie-purpose plow

or ridger.

Project Equipment, Ltd.
Industrial Estate, Rednal Airfield
‘West Felton, Oswestry

Salop SY11 4HS, UK.

Chitedze Ridgemaster Too¥ar Plans

This multipurpos: tool bar is shown here
and in plan views with a plow body attached,
but a ridger or cultivainr can also be fitted to the
vertical beam. The unique design feature of this
toolbar is that it combines lightness with ade.

quate structural strength, the main parts being
fabricated from rectangular, hollow-section
(R.H.S.), mild steel.

Kabanyolo Ox ‘Tool Frame Plans

This multipurpose tool frame is shown here
and in plan views with a plow stem attached.
When fitted with the Y-frame, it can be used
as an adjustable-width, three.tine cultivator/
weeder. The tool frame is fabricated from flat
steel, angle iron, and round bar. A simple skid
is used instead of a depth wheel.

Prototype Multipurpose Ox-Drawn Tool Plans

Designed specifically for the farmer growing
crops on ridges, the share on this multipurpose
tool is adjustable to four settings: approximately
40, 55, 70 and 85 degrees. On the comparatively
heavy soils at Samaru, Nigeria, the share was
used for ridging, splitting ridges, cross-tying,
weeding, and breaking capped soils in the fur-

Kabanyolo ox tool frame

. Prototype multipurpose ox-drawn tool
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rows. The ool frame was desipned with an
offset beam to avoid blockage when lifting
groundnuts. Though only a prototype, the
design shows a considerable amount of in-

genuity.

Above plans available from:

Intermediate Technology Publications, Ltd.
9 King St.

London WCZ2E 8HN, England

Harrows

1'T. Triangular Spike-Tooth Harrow Plans

Originally designed in India, the teeth of
this harrow can be made of hardwood or mild
steel. Tooth spacing can be varied to suit soil con-
ditions by removing teeth for wider spacing or by
drilling holes and inserting teeth for closer spac-
ing. The harrow can be used for preparing a
seedbed, after plowing, and for covering seed
after broadcasting. The harrow can be loaded

Triangular spike-tooth harrow

with logs or stones to give greater penetration.
For transport to and from the field, the harrow
is turned om its back and run on the skids.

LT. High-Clearance Peg-Tooth Harrow Plans

This harrow, constructed entirely of timber,
was developed by the Ministry of Agriculture in
Tanzania. Its high ground clearance and wide
tooth: spacing make it suitable for working in
minimal tillage systems where it is advantageous
to leave a trash cover on the soil surface. It can
be used to break down soil clods before crop
planting and for covering of sced after broad.
cast seeding,

High<learance peg-tooth harrow
L 118

LT. Flexible Peg-Tooth Harrow Plans

A locally built design from Iran, this low-
cost peg-tooth harrow is designed for animal or
tractor power. The flexible linkage between the
bars helps make the harrow self-cleaning, and
the linkage arrangement is designed to keep the
teeth upright while in use. The bars are offset
to give an average tooth spacing of 2 inches.

Flexible peg-
tooth harrow

Japanese Harrow Plans

A simple, rigid, two-row harrow, this imple-
ment has a cutting action with the narrow edge
of the teeth parallel to the line of draft. The
fiat, steel teeth are spaced 6 inches apart in each
row.
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Above plans available from:

Intermediate Technology Publications, Lid.
9 King St.

London WC2E 8HN, England

Allied Disc Harrow

This is a versatile implement for crust
breaking and seedbed preparation. Six.disc and
eight.disc models are available. The angles of
the discs are adjusted by a hand lever and a seat
is provided for the operator. The implement
can also be used as a threshing roller. Working
width: .80 meter. Working depth: 50 to 110
millimeters. Draft: 40 to 50 kilograms,

Allied Trading Co.
Railway Rd., Ambala City 134 002
Haryana, India

Cossul Disc Harrow

This is a versatile implement suitable for
breaking clods to prepare a seedbed and also for
puddling rice fields. It can also be used as a
threshing roller. The discs are provided with
scrapers. Weight: 6-disc model, 38 kilograms;
8-disc model, 92 kilograms.

Cossul & Co. Pvt,, Ltd.
Indusirial Area, Fazalgunj
Kanpur, India

Disc Harrow

Heavy-type, all-steel with six discs of 38-centi-
meters diameter. Adjustable. Fitted with seat.

Rajasthan Staie Agro Industries Corp., Ltd.
Virat Bhawan, C-Scheme
Jaipur 302 006, Rajasthan, India

Cossul Six-Disc Janta Disc Harrow
Cossul & Co.

SAECO Bullock-Drawn Disc Harrows

Fitted with six discs, each 41 centimeters in
diameter, and a central cultivator tine. The
angle of the discs is adjustable. This harrow
comes complete with transport wheels. Weight:
104 kilograms.

Standard Agricultural Engineering Co.
824/825 Industrial Area B

Ludhiana A-141 003

Punjab, India

Peg-Tooth Harrow

This harrow is suitable for preparing seed-
beds, for crust breaking or for covering seeds
after sowing. The tooth angle can be adjusted
by a lever. Skids ave provided for easy trans
portation. Weight: 18-tooth size, 27 kilograms;
25.tooth size, 33 kilograms; 30-tooth size, 51
kilograms,

Cossul Peg-Tooth Harrow with 18 teeth
Cossul & Co.
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Cossul Peg-Tooth Harrow with 30 teeth
Cossul & Co.

Cassul & Co. Pvt,, Ltd.
Industrial Area, Fazalgunj
Kanpur, India
Disc Harrow Type PSP

This disc harrow is all metal and can be
supplied with six to 12 discs with working
widths of 2.5 to 7 feet (0.85 to 2.00 meters). In
each case the angle of the discs can be adjusted,
and the disc gangs are interchangeable so that
discs can throw either inwards or outwards. The
six- and eight-disc models can be increased to 8
and 20 discs respectively. Transport wheels and
a central tine to work between the gangs can be
supplied. A seat is supplied and scrapers are
fitted to all discs. Weight varies from 327 to 463
pounds (147 to 208 kilograms).

ETS. Techine
82400 Valence D'Agen
France

Other Sources of Disc Harrows
International Mfg. Co. (REGD.)
Hospital Rd.

Jagraon, Ludhiana

Punjab, India

Kumaon Agri-Horticulture Store
P.O. Kashipur, Dist. Nainital
U.P, India

Mohinder & Co, Allied Industries
Kurali, Dist. Ropar
Punjab, India
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Spring-Tine Harrow
Danishmand & Co.
Karakhana Bazar
Luallpur, Pakistan

Harrow

Ubungo Farm Implements
P.O. Box 2669
Dar Es Salaam, Tanzania

Singh Patela

This is a type of weeding harrow consisting
of a 1.68-meter-wide wooden plank set in a steel
frame and fitted with steel weeding hooks.

Rajasthan State Agro Industries Corp., Ltd.
Virat Bhawan, C-Scheme
Jaipur 302 006 Rajasthan, India

Soil Surgeon

This is an all-steel implement, 1.48 meter
wide, with adjustable hooks which penetrate the
soil to a depth of 100 millimeters and collect
trash.

Rajasthan State Agro Industries Corp., Ltd.
Virat Bhawan, C-Scheme
Jaipur 302 006 Rajasthan, India

Spring-Tooth Harrow :

This implement is suitable for tillage a
depths to 150 millimeters (6 inches) and the ac-
tion of the teeth loosens the soil. It is well
suited to work in land which contains roots and
stones, Depth of working is adjustable by a
lever. Weight: 5-tine model, 40 kilograms; 7.
tine model, 57 kilograms.

Cossul & Co. Pvt., Ltd.
Industrial Area, Fazalgunj
Kanpur, India

Fixed-Tooth Harrows

No. of Working

Sections Width Weight
1 0.70 m 275 kg
2 140 m 56 kg
3 210 m 82 kg
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ETS. Techine
82400 Valence D'Agen
France

Blade Harrow
All-steel construction with depth and blade

angle adjustments. Available in 225 and 450
millimeter sizes.

Rajasthan State Agro Industries Corp., Ltd.
Virat Bhawan, C-Scheme
Jatpur 302 006 Rajasthan, India

Adjustable Harrows
The angle of the teeth is adjustable by
means of a lever fitted to each harrow section.

ETS. Techine
82400 Valence D’Agen
France

Bar Harrow

Allsteel or wooden-framed models are avail.
able.

Danishmand & Co.
Karkhana Bazar
Lyallpur, Pakistan

Harrows

Various patterns of chain and spike harrows
are available.

Samuel Lewis & Co., Ltd.
Northfield Rd., Netherton, Dudley
Worcestershire DY2 9]D, UX.

Animal-Drawn Harrows

Each section has 15 teeth arranged in five
rows. The section weighs 19 kilograms and its
working width is 70 centimeters. One or two
sections can be used at a time,

ETS. A. Bourguignon
BP.17

26300 Bourg-de-Peage
Drome, France

Safim-Tined Harrows
Triangular

harrow weight 19kg( 421b.)
Diamand harrow

weight 2-section | 64 kg (1401b.)
Diamond harrow

weight 3-section | 97 kg (214 1b.)
Diamond harrow

weight 4-section | 131 kg (2891h)
Zig Zag harrow

weight 3-section | 118 kg (2591b.)
Zig Zag harrow

weight 4-section | 157 kg (3451b.)

Massey-Ferguson (South Africa), Ltd.
Steel Rd., P.O. Box 677

-Vereeniging 1930, South Africa

Aitkenhead Flexible Harrows

Four types of tooth link are available.
These harrows are suitable for preparing seed-
beds, covering seeds and fertilizers with seil,
spreading farmyard manure, and killing weeds
in growing corn.

William Aitkenhead, Ltd.
Stamford Werks, Lees, Oldham
Lancashire OL4 3DF, U.K.

Lister Big-Claw Harrows

These flexible chain harrows can be rolled
up and easily handled by one man, the sections
being of 1.22 meter width, Various link types are
available for use on arable land and grassland.

R.A. Lister Agricultural, Ltd.
Dursley
Gloucestershire G111 4 HS, UK.

Cultivators

Safim Expandable Cultivators
Model S51 is adjustable from 24 inches (610
millimeters) to 42 inches (1,067 millimeters)
wide, It is fitted with two reversible shares in
front, two reversible moldboard hiliers, a 10-
inch (254 millimeter) sweep at the rear, and two
spare shovels. Weight: 4 kilograms (97 pounds).
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Also available: Safim Mahon 3-tine expand-
able cultivator equipped with four 3-inch (76
millimeter) reversible points, two hillers and one
10-inch (250 millimeter) sweep, Weight: 445
kilograms (98 pounds).

Massey-Ferguson (South Africa), Ltd.
Steel Rd., P.O. Box 677
Vereeniging 1930, South Africa

Ox-Drawn Cultivator
Ubungo Farm Implements
P.0. Box 2669

Dar Es Salaam, Tanzania

Adjustable Cultivator or Horse Hoe

The five-tine cultivator is useful for pre-
paring seedbeds after plowing.

Danishmand & Co.
Karkhana Bazar
Lyallpur, Pakistan

Octidentai Hoe

This is an allsteel, ox-drawn hoe weighing
17 kilograms. It is fitted with a main beam and
furrow wheel. A variety of hoe blades or culti-
vator tines can be clamped to the beam.

Siscoma
BP 3214
Dakar. Senegal
PLOWS
Safim CS2 Caultivator

This is an easily handled, all-steel cultivator
for use with small draft animals. Two adjustable
shovels, 515 inches (140 miilimeters) and 7 inches
(178 millimeters), are standard equipment.
Weight: 31 kilograms (68 pounds).

Massey-Ferguson (South-Africa), Ltd.
Steel Rd., P.O. Box 677
Vereeniging 1930, South Africa

Soil-Stirring Plow .
Mohinder & Co. Allied Industries
Kurali, Dist. Ropar

- Punjab, India
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Lever Expansion Cultivator

This five-tine cultivator is constructed of
steel and can be adjusted from 300 millimeters
to 635 millimeters width. It is fitted with
hardened steel tines and an adjustable depth
wheel.

Sharda Engineering Works
105/661 D, Fahimabad
Kanpur 208 005, India

Adjustable Hoe

The frame of this implement, which takes
five hoe blades or cultivator tines, can be ad-
justed for row widths of 0.40 to 0.70 meters.
Depth of work is adjusted by a lever controlling
the depth wheel. Width adjustment is made by
a screw mechanism. Weight: 45 kilograms.

A simplified version with width adjustment
by means of a clamp on the frame is also avail-
able.

ETS. Techine
82400 Valence D'Agen
France

Triphali
An all-steel threerow implement for inter-
cultivation.

Rajasthan State Agro Industries Corp,, Ltd.
Virat Bhawan, C.-Scheme
Jaipur 302 006 Rajasthan, India

Akola Hoe

This is a long-beam, three-tined cultivator
which can be adjusted from 275 to 375 milli-
meters width.

Sharda Engineering Works
105/661 D, Fahimabad
Kanpur 208 005, India

CeCoCo Animal-Drawn Cultivator

The working width of this cultivator can be
easily adjusted and the blades remain parallel at
ail width settings. Weight: 21 kilograms.

CeCoCo
P.O. Box 8, Ibaraki City
Osaka Pref. 567, Japan
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Cossul R.N. Cultivator

This is a three-tine cultivator, made of steel
with long wooden beam and single handle. The
shovels are made of high carbon steel and are
reversible. The width can be adjusted very
easily through holes provided in the frame.
Depth can be adjusted by changing the height
of the beam through holes provided for the pur-
pose. Moldboard plow, ridger plow, and seeder/
fertilizer aitachment can be supplied as extras.

Weight: 16.0 kilograms.

Cossul Bullock-Driven R.N. Cultivator
Cossul & Co.

Y/

The LLS.R. Weeder-Mulcher

Cossul Lever Expansion Five-Tine Cultivator
‘This cultivator is designed for preparing
seedbeds and for inter-row - cultivation. The
points are reversible. The width can be ad-
justed from 300 to 625 millimeters (12 to 25
inches) by means of a lever. Right- and left-hand
moldboards and rear doubleface shovel are
available as extras for throwing soil against the
roots of growing plants and for making shallow
channels for irrigation. Weight: 35 kilograms.
Both above units manufactured by:
Cossyl & Co. Pvt., Ltd.

Industrial Area, Fazalgunj
Kanpur, India

The LLS.R. Weeder/Mulcher Plans
{Indian Institute of Sugarcane Research)

This animal-drawn, self-cleaning weeder is
designed to destroy weeds, leave a mulch on the
soil surface, and cover a lot of area per day. It
can be used on most row crops with a spacing of
30 inches (75 centimeters) or more. The blade
works at 2 depth of 2 inches (5 centimeters)
below the surface. The weed roots are cut or
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The first prototype model of the
1.T.D.G. Expandable Cultivator §

The L.T.D.G, Expandable Cultivator

pulled out and the soil layer is lifted slightly.
The weeds drop off the blade and soon diy out.

The Intermediate Technology Expandable
Cultivator Plans

‘This lightweight cultivator is designed for
weeding crops planted in 70 to 90.centimeter-
spaced rows in sandy soils and can be pulled by
one or two oxen or donkeys. The tines are in-
dividually adjustable for depth which makes the
implement suitable for flat or ridge cultivation.
The cultivator is suitable for manufacture by
village blacksmiths.

The Indian Five-Tine Sweep Cultivator Plans

Dry farming areas where soil moistur: con-
servation and soil erosion control are essential
will benefit from this implement. The tool stan-
dards are staggered to allow crop residue and cut
weed growth to remain on the soil surface. This
cultivator can be used for primary tillage, seed.
bed preparation, weed control, and inter-row cul-
tivation. The rigid steel frame can be built with
additional toolbars to permit greater trash clear-
ance.

Above three plans available from:
Intermediate Technology Publications, Ltd,
9 King St.

London WCZE 8HN, England
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The Indian Five-Tine Sweep Cultivator

Manga Hoe

An adjustable-width cultivator available
with 5 tines for donkey-draft or 7 tines for ox-
draft. Extension bars are available to increase
the width of the implement, in which form it can
be used for row marking prior to planting.

8.A, Gard Pere et Fils
30500 Potelieres Par St. Amoroix (Gard)
France




THE CONTINUING ROLE OF DRAFT ANIMALS

Horse-Drawn Cuitivator

Designed for spring cultivation following
winter plowing, for cultivation of stubble, up-
rooting of quackgrass. Cultivating depth is con.
trolled by a hand lever. Weight: 107 kilograms,

Agromet-Unia

Foreign Trade Enterprise
00-950 Przemyslowa 26
Warsaw, Poland

Multi-Parpose Potato Cultivator

Specially designed for potato cultivation,
this combination three-purpose tool is supplied
separately or combined with ridging, hoeing, and
digging tools. The potato digger has a set of
two guide wheels, the ridger, and an adjustable
depth skid.

W. Hertecant
9200 Kwatrecht
Wetteren, Belgium
Miscellaneous Animal-Draun Tools
Roller

This implement consists of two cylinders of
0.60 meters diameter. Available in two widths,
Weight: 1.60-meter-wide model, 228 kilograms;
2.00.meter-wide model, 250 kilograms.

ETS. Techine
82400 Valance D'Agen
France

Wetland Puddler

It is designed for quick and efficient prepara-
tion of fields for paddy after first plowing. The
three angular cast-iron hubs with four blades on
each hub churn up the soil and leave the fine
particles of it on the top surface. Weight: 39.5

kilograms.

Cossul & Co. Pvt., Ltd.
Industrial Area, Fazalgunj
Kanpur, India

Cossul Bullock-Driven Green Manure Trampler
- Growing a green manure crop and burying
_ itis a way of adding to the organic matter con-

Cossul Green Manure Trampler
Cossul & Co.

tent of the soil. This implement is useful for
trampling green leaves and stalks. It consists of
four 250-millimeter (10 inches) diameter steel
discs with cast-iron hubs mounted on a horizontal
shaft. Blades mounted on the shaft help to cut
the green material. Weight: 39 kilograms.

Cossul & Co. Pvt,, Ltd.
Industrial Area, Fazalgunj
Kanpur, India

LT.D.G. Clod Crushers Plans

These are two simple and cheaply con-
structed implements which are used for reducing
the size of clods in cultivated land prior to
ridging up the soil. They are made principally
of gum (eucalyptus) poles. Type 1 has roller
gangs which are built from short pieces of pole

Clod Crusher, type 1
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Clod Crusher, type 2

and rest at an angle of approximately 60 degrees
to each other. The poles are mounted to provide
a self.cleaning effect. Type 2 consists of short
pole pegs attached in a staggered formation
around the circumference of a single heavy log
roiler. Sharpened steel bolts are driven into the
center of each end of the roller to which the
draft chains are attached. A singletree is fitted
to the roller chains.

LT.D.G. Granule Appiicator Plans

The granule applicator was developed as
part of the Intermediate Technology Farm
Equipmen: Development Project work program
attached to the Institute of Agricultural Research
of Ahmadu Bello University. A Planet Junior-

I.T.D.G. Granule Applicator

based, hand-pushed seeder was fitted to an ariana
toolbar and a simple direct-drive from a spiked
wheel was used to replace the original bevel
gears and shaft drive to the metering mechanism.
Standard ariana soil-moving components were
added to enable a ridge to be built and granules
to be applied, either on the surface or incor-
porated into the soil, simultaneously,

Intermediate Technology Publications, Ltd.
9 King St.
London WC2E 8HN, England
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Tractors

TWO-WHEEL TRACTORS

“Different levels of farm mechanizar’on exist
side by side in China,” cbserves lan Barwell in
his report on the Chinese Two-Wheeled Trac-
tor.* Barwell serves as a transport project officer
with the Intermediate Technology Development
Group based in London. He explains the differ-
ent mechanization levels in terms of varying
commune size (from 500 to 50,000 people), devel.
opment, and farm machinery requirements. “At
one and the same time, there is an increasing
demand for conventional four-wheeled tractors,
for two-wheeled tractors, and for draft animals
such as horses and oxen for use in agricultural
work.”

Thousands of miles away, Gene Logsdon, an
editor for Organic Gardening and New Farm in
the United States, shows that a need for diversi-
fied, well-developed equipment is equally sig-
* Material excerpted with permission from Ian J.

Barwell. “The Chinese Two-Wheeled Tractor.” World
Crops and Livestock, July-August 1977,

nificant—even on a single, smali farm such as his.

“When I figure my needs, I de not suto.
matically figure that I have 20 acres to cultivate
or even six, which is all the land I actually have
in animal crops. Instead I look closely at that
six-acre figure and ask myself: Ot that total, how
big an area will 1 ever have to plow (or disk, or
weed, or plant, or harvest) in one day? The
answer is usually one-qguarter acre or less. That
being the case, a quarter-acre is the size my tools
need to be geared to.”

“Actually, I'm overpowered with my ancient
WD Allis-Chalmers tractor which has a horse.
power rating of around 35. That's envugh for
quite a sizable littlée farm. My biggest plowing
job takes me less than two hours. I enly use my
tractor's capability fully when I mow hay and
pasturelands. My tractor would be just about
right on an 80-acre farm if the 80 acres were
devoted to the wide variety of food and fiber
production typicat of the self-sustaining home-
stead. Even on an 80, you should rarely have to
work more than five acres a day. If, however,
the entire 80 were given over to commercial fruit

The Kubota, o Japanese two-
wheeled tracior.
Kubota, Ltd.
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and vegetabie production or any single spacialty
crep, you would usually need quite larger ma.
chinery to handle it.”

Just as Gene Logsdon in North America is
firmly convinced that many growers should ook
at singleaxle tractors and tillers, so. too, are the
Chinese. The two-wheeled or single-axie tractor
has played a vital role in the mechanization of
Chinese agriculture, reports Ian Barwell. Since
much of the cuhtivated land is divided into very

small plots for irrigation, the two-wheeled trac-
tor works weil in such small land segments.
Besides, the two-wheeled tractor is a much
cheaper unit to buy and run than a conventional
four-wheeled tractor, and it also lends itself to
production by a number of small- and medium-
scale factories throughout the country,

Writes Barwell, “Ease of maintenance and
durability are major considerations in the design
of the tractor which can be used for plowing or

A single-axle tractor hitched
to o two-wheeled trailer for
transport,

Fan Barwell

rotary cultivation, and as a power soutce to drive
other items of machinery. Attached to a trailer,
it forms a a simple meansof ‘transport and is
: extensxvely used in this.role, both in rural ‘situ.

‘ations and to carry goods and people fromthe

i countryside to the town and back’ again, - Cur- -

rent annual production of- the tractor runs. into
nundreds of - thousands of  units, and they are

" now being exported to certain other ‘developing .

countries; both India and the Philippines are
THow pmducmg similar machines. However, the

tractor is not suitable for use in the very’

dry conditions prevalent in parts of Africa, be-
-cause it does not have the tractive power required
for cultivation in such circumstances.”

The tractor engine, he reports, has a power
output of ten horsepower. The heart of the two-
wheeled tractor is its rugged and durable single-
cylinder, foursstroke diesel engine. Barwell con.
tipues: .

*The engme, ‘whose main block and crank-
i case are a single iron casting, has two other in-

a8

teresting featurcs which simplify maintenaance.
It is water-cooled by means of an evaporative
tank system mounted above the block. It is this

~feature which is responsible for the characteristic

wisp of ‘steam rising from the tractor when it is

in use; Direct visual indication of the water

level is achieved by means of a red button
mounted on the end of a rod protruding from
the tank and attached inside to a float. As the

. water evaporates, the rod falls until the danger
level is reached, and the buiton drops out of
. sight of the tractor operator. A forced-circuia-

tion, oil lubrication system is used, and the oil is
passed through a sight glass visible to the opera-

. tor so that he has a continuous check on the

fiow of lubricant.”

The Chinese have many uses for the two-
wheeled tractor. It can be fitted with either a
single- or a two-furrow plow which attaches to a
bracket at the rear of the gearbox., The setting
of the plow can be adjusted for heigh, for angle
relative to the direction of wravel, and for orien-
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tation of the blades themselves. The tractor ¢an
plow to a depth of 180 to 200 millimeters.

Using the power take-off at the rear of the
gearbox, a rotary cultivator fitted with up to 16
blades can be attached. The rotor is shrouded
. by a canopy which helps to break up the lumps
of earth, and the depth of cultivation is con-
trolled by either a skid or a small-diameter
wheel mounted behind the cultivator.

When plowing or cultivating, the operator
may either walk along bhehind the tractor or sit
on 2 seat mounted at the very rear of the ma-
chine. Steering is effected by control of the
clutches engaging the drive to each of the wheels.
The tractor is reportedly capable of working 0.1-
to 0.15 hectares per hour.

The array of controls on a two-
wheel tractor include two inde-
pendent clutehes for power steer-
mg, throttle, and ,geafshlﬂ lever,

" The traéiof"cén__._he.driven to and from the
. fields if a small castor wheel is fitted at the rear,
However, when it is used for cargo or passenger

transport the tractor is hitched to a two-wheeled -

trailer, and the driver nonnally sits on a seat at
the front of the wailer. "He can then steer the
vehidle by means of the handlebar, and this
obviates the need for the cagior wheel. Maxi-
mum payload in the uanspor: mode averages
1,200 kilograms.
Mounted on the end of the crankshaft along-
side the grooved pulley described earlier is a
_large flywheel ‘which doubles as a flat-topped
_pulley.  Using this feature, the tractor may be
_‘used as a source of power to drive a range of
oo items . of agricultural and crop-processing equip-
© . ment, through a flat-belt drive system. It could,

for example, be used to power a water pump,
an electricity generator, a flour mill, or a rice
thresher.

SINGLE-AXLE TilLERS AND TRACTORS

A great variety of single-axle, sometimes
called two-wheel, walking, or pedestrian tractors
is available. The smaller models generally have
a single-driven shaft which can he fitted either
with rotary cultivator blades or with wheels for
pulling trailers and trailed implements. Larger
models often have a pair of driving wheels and an
independently controlled drive for rotary cul-
tivating. Engines usually run on gasoline in the
smaller sizes and use diesel fuel in larger sizes.
Transmission systems range from V-belt drive
(with speed changing by means of stepped
pulleys, and belt tensioning providing a clutch)
to multispeed gear transmission with friction
plate clutches.

Most manufacturers can supply a range of
attachments for cultivation and transport work,
and water pumps can usually be fitted, although
it should be remembered that pumping is gener-
ally an arduous duty for a small engine. One
maker supplies 2 threshing attachment with a
rasp, bar-type drum, and concave.

Single-axle tractors have sometimes proved
to be very successful in intensive agriculture on
relatively soft soils which need thorough rotary
cultivation—for example, in irrigated rice
paddies in Asia or on market-gardening plots in
Europe. They have been much less successful for
relatively extensive agriculture on hard soils such
as those in some savannah regions of Africa,
where large areas have to be covered and tined
cultivation is often more appropriate than rotary
cultivation.

Like all small-engine-powered equipment,
single-axle tractors require a good network of
spare-part supplies, 2 high level of operator
training, and regular maintenance, particularly
in hot and/or dusty working conditions.

NORTH AMERICAN SOURCES OF
WALKING TRACTORS
The Rokon Automatic Mototractor
At first glance, one can hardly take this

stocky trail bike seriously as a useful farm imple-
ment. But after serious study, it is obvious that
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the Mototractor is a two.wheeled, two-wheel
drive, dual-purpose power unit designed to
handle all the usual farm chores with the same
hearty determination of any tractor—while pro-
viding an expedient, rmgged means of trans-
portation as well.

A conversation with a Technical Assistance
Official for Africa revealed that “the Mototractor
could well be the sole piece of technology devel-
oped in the United States with significant im-
plications for emerging nations. It is extremely
strong and has few moving parts. In order to

The Rokon tractor crosses
rugged terrain towing a
heavy load.

Rekon, Inc.

be useful, a farm tool must be able to till more
land than the space it needs to turn around in, a
problem with Western-oriented equipment.

“Unlike Far Eastern countries, labor is at a
premium in Africa, not land. Without the help
of a labor force, the farmer must rely on mecha-
nization to get enough land prepared o feed his
family and provide him with a cash crop. At the
same ¢ime, he needs a means of local transpor-
tation and a way to get his produce to market—
especially during the rainy season.”

Rokor: has designed the Mototractor to
satisfy bothk needs. It has all the attachments of
a small-farm, utility tractor—plow, cultivators,
trailer, and spraying and irrigating equipment—
is able to transverse two-foot streams, has wide
tires for superior traction in mud, has a ten-
horsepower gasoline engine and power take-off
shaft, can climb 45-degree inclines, and has a
maximum operating speed of 40 miles per hour,

In the United States, the Mototractor is
widely used by engineers, foresters, and fire-
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A third whee. provides added balance for plowing at

slow speeds. Rokon, Inc.
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fighters for rapid travel over rough terrain. The tains carrying workers, tools, and materials all
power take-off shaft will operate a pump for fire. year-round, as well as for rescue.

fighting as well as many farm tools. Gearing Rokon, Inc.

ratios provide pulling power which has proved American Engineers & Manufacturers

vatuable in rescue operations. One ski resort in 160 Emerald 5t.

Verment uses their Mototractor te cdimb moun- Keene, NH 03431

THE FORD DNT PEDESTRIAN TRACTOR, NOW THE INTEC

In 1964, Ford decided to develop a program designed to help solve the world food crisis while
enhancing the reputation of the company and its farm products in developing nations. After a series of
conferences with university and foundation experts and with representatives of governmental agencies,
“Ford elected to design a tractor which would provide simple mechanization for small farmers at a
price roughly comparable to a pair of oxen,” reports Richard Dewey, Public Relations Manager for
Ford Tractor Operations.

After five years of research and engineering Ford was ready to test marketability of their new
madel DNT-—Developing Nations Tractor. Confidence in its powerful, reliable transaxle system,
wheels designed for added strength and improved traction, the simplicity of the rope starter and push-
pull metal clutch rod, and its basic rugged, durable design encouraged them to continue. As their news
release announced, “The two-wheeled tractor is the first ever designed specifically to bring the benefits
of modern farming technology to people on smail farms in developing countries at a price they can
afford to pay.”

E-'_: The INTEC's high ground clearance is an important
. feature in continuing mechanical cultivation late into

R the season.
Dowding Tool Products, Inc.

But “insurmountable logistical and social problems” terminated the effort. Dewey continued,
“Getting spare parts tc dealers posed no difficulty but getting the dealer to the broken-dewn machinery
did, It just wouldn't pay any serviceman to spend three or four days trekking through the jungle in
search of his customer. With agtitudes as stubborn as they are, it’s hard to convince village farmers
that anything new, even appropriately scaled and designed machinery, will do the job right. They are
skeptical of a tractor which runs on hard-to-get fuel and eventually breaks down into a pile ¢ rusty
nuts and bolts. Fuel for animals grows on trees and a worn-out ox can be eaten. There's reai ‘horse
sense’ in using animal-drawn equipment in developing countries.”
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BUILD~'EM—YOURSELF TWO- AND FOUR-WHEELED TRACTORS

Pau! Davenport started building tractors over twenty years ago from parts he scrounged mostly
from old Model A Fords. Now he says he is too old for that kind of work, but he still sells the plans
for 2 two-wheel model with a two-and-one-half- or six-horsepower motor, and a four-wheeled, four-
wheel-drive, six-horsepower model.

“The feature Paul hoasts of most is the ruggedness of his tractors, “These parts were originally
designed to take the power of 1 24-horsepower engine. With these small engines, they will last almost
indefinitely.” Some parts include a standard Model A transmission with three forward speeds and
reverse, brakes for turning und handling, and regular wheels and tires (or implement tires).

You can build this four-
“wheeled, four-wheel-drive

tractor from a Davenport kii.
Paul Davenport

The Davenport two-wheel tractor has a drawbar with a
single pin for changing implements quickly.
Paul Davenport
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The actual building cost is hard to estimate. It all depends upon how good a scrounger you are
and how much of the work you can do for yourself. There is a certain amount of cutting, drilling, and
welding you will need to do, or perhaps your lacal welder will have to help you out.

‘The plans illustrate a simple but practical drawbar which pulls from ahead of the axles for better
handling. A single pin allows a quick change of implements. With the two-and-one-half-horsepower
engine on his two-wheeled tractor, Paul can pull a nine-inch plow, eight inches deep in low gear. The
four-wheeled unit can pull a 12-inch plow ten inches deep in light to medium soil. Flexibility in the
center, keeping all four wheels on the ground, regardless of terrain, coupied with four-wheel drive gives
this machine “sensational pulling power.”

Paul's Tractor Co.

8520 Cherry St.

Fontana, CA 92335

Gravely Convertible Tractors Gravely Division of Clark-Gravely Corp.
Gravely Convertible two-wheel tractors have One Gravely Lane

an all-gear transmission separately powering both Clemmons, NC 27012

the wheels and the power take-off shaft for .
attachments. Models with 8, 10, and 12 hp | Ferrari

engines pro\»ide power to match the 30b require. Ferrari carries three models of walking trac-
ments and operate with forward, neutral, and tors with air-cooled diesel engines ranging from
reverse speeds. Attachments include sickle bar; 7 to 21 hp. The fuel injection system means
rotary and flail mowers; a plow, sweeper, and there are no plugs, points, magneto, or car-
blower for snow; a dumping trailer; and, for the buretor. Direct gear-drive replaces the need for
garden, a furrower, cultivator, shovel, and rotary chains or belts. ‘The middle range, 14 h.p. model

has four forward and two reverse speeds, and

tiller. et
. ; R power take.offs, each with two speeds. The
tilling width is about 30 inches and the unit
readily accommodates @ sickle bar, snow blower,
trailer, sprayer, plows, and even 2 table saw.

This Gravely power unit has.a rotary mower attached
te the front, dual wheels for better traction, and a
riding sulky with steering column. Ferrari with tiller attachment
Clarke-Gravely Corp. Ferrari International, Inc. ~

i
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Ferrari International, Inc.
6104 Avenida Encinas
Carlskad, CA 92008

Ferrari $.P.A. Officine Meccaniche
42045 Luzzara
Reggio Emilia, Italy

Pasquali Walking Tractors

Pasquali Italian-made walking tractors come
in many sizes, ranging from 7 to 18 h.p. All are
equipped with a four-stroke, aircooled diesel
engine. The lower-powered models, from 7 tc 14
h.p., have four speeds forward and two reverse;
the higher-powered units have a sliding-type key
gear with synchronizer operating tweive speeds—
nine forward, three reverse—at a rate of 0.6 o
16 kph. All models have twe power take-off
shafts, the top one synchronized with all gearbox
speeds and the bottom one with two independent
speeds. The rotary tiller disconnects auto-
matically when reverse gear is engaged, and the
handles are completely adjustable.

Pasquali has the unusual attraction of offer.
ing over 70 attachments for its walking tractors.
So extensive s their list of attachments that it
takes a 200-page book to describe them all. All

The Pasquali Model 946
Pasquali US.A.

are available upon request through a dealer in
the United States with the allowance of a twelve-
week lead time.

Pasquali USA
Verona, WL 53593

Pasquali: Macchine Agricole s.p.a.
Via Nuovi, 30

Calenzano (Firenze)

Pama Calenzano, Italy

EDKO Walking Tractor

The EDKO wractor is constructed with a 14-
inch by 3-inch frame and 1i-gauge handle with

. ; R i

The EDKO Chain-Drive Walking Tractor with tool-
bar and cultivators,

EDRO Mig., Inc.

three-position adjustment. It is powered by a
5 h.p. gasoline engine with six-to-one gear reduc-
tion and recoil starter. It features two speeds
forward with “dead man” reverse (1.25 mph).
Low speed ranges from 1 to 175 mph, high
speed from 2 to 2.75. It has a rugged chain-drive
system with dualsplit steel pulleys, and 11-inch
ground clearance axle with rachet wheel. Wheel
widths are adjustable from 17 tc 23 inches on
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l-inch increments for each wheel, Neo tools are
required to change the following attachments:
7-inch moidbeard plow with coulter, disc, six-
prong cultivator, furrow opener, 40-inch blade,
wheel weights, and chains.

EDKO Mfg., Inc.
2725 Second Ave.
Des Moines, JA 50313

Haban Power-Trac V
The chain-drive transmission with one speed

forward and reverse is provided only in the 5 h.p.
size, The 3 h.p. model has no reverse. An

attachment clutch acts independently of traction
controls. Controls are mounted on handlebars
of tubular steel. It has semipneumatic tires with
I1-inch by 4:00 wheels. Both models feature 14-
inch tines for tilling a patch 26 inches wide and
8 inches or more deep. Attachments for the 5
ivp. model include a variety of cultivator tools, 2
22inch-cut rotary mower, a 24-inch snow-
thrower, and a 30-inch dozer blade for grading
gravel and clearing snow.

Haban Mfg. Co.

2100 Northwestern Ave.

Racine, W1 53404

The Haban Pewer-Trac V

- with atlachments: snow-
blower, rotary mower, scraper
blade, bolo tiller tines and
depth bar, furrower, sweep,
rubber tires, and hiller.
Haban Mig. Co.

INTERNATIONAL SOURCES OF

WALKING TRACTORS
Bwlwr M600 '

"The Bucher M600 cutter bar mowers are
specn_ﬁally designed walking tractors for mowing
and windrowing crops grown on the steep slopes
of Swiwzerland. Three different mechanisms are
available for windrowing; a trailer and sulky
are also available. Special wheel extensions keep
the mower upright when traversing a slope. The
M600. is run by a 10 h.p., air-cooled gasoline
engine, has three forward, one reverse speed, and
weighs 320 kilograms. Other models are avail-
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able ranging from 7 to 11 horsepower. At this
writing, Bucher-Guyer 15 seeking a North Ameri-
can distributor. |

Bucher-Guyer, Ltd. Engineering Works
CH-8166 Niederweningen
Zurick, Switzerland

AEBI AM Walking Tractors

AEBI tractors come in three models: the AM
8; the AM 15, with 15 h.p.; and the AM 75, with
10 h.p. All have four-stroke gasoline engines and
mowing attachments. The AM 75 has a trans-
mission with four forward and one reverse speed,
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Bucher Cutier Bar Mower M200
Bucher-Guyer, Ltd. Engineering Works

The AEBI AM75 pulling quite a load uphill.
AEB} & Co.

a high-/low-speed option for the cucter bar and
three forward and one reverse speed for the rear
power take-off. Power can be linked to a trailer
capable of a 900-kilogram payload; hence the
unit becomes a four-wheel-drive machine. Other
attachments include a sulky, hay turner, and
rotary tiller. Operating in reverse, the AER] AM

75 pulls a potaco harvester which digs the

potatoes, sifts the soil away from the tubers, and
deposits them in a row on the surface of the soil.

AEBI & Co.
AG Maschinenfabrik
CH-3400 Burgdorf, Switzerland

Agria 6000 with weighted wheels for extra traction
to pull a reversible moldboard plow.
Agria-Werke
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Agria Meodel 2400 Walking Tractor

Agria Model 2400 walking tractors are avail.
able with either an 8 h.p., two-stroke or 2 9 h.p,,
four-stroke gasoline engine. They have a six-
speed gearbox, three forward and three reverse,
and an independent power take-off shaft. The
steel-tube handlebars are adjustable 180 degrees,
and track width can be adjusted from 19.6 to
22.2 inches, depending upon accessories and row
width. A wide range of attachtnents makes this
unit Agria’s versatile one, Attachments include
a two-section, adjustable harrow, a two-piston
spray pump, a water pump, a 3L.5-inch spindle
reel mower with seat, snow blower and plow,
sweeper, rotary tillers with widths between 12.6
and 25 inches with or without duckfoot hoe,
quarter-turn plow, reversible plow, ridger, cul-
tivater, mulcher, sickie bar mowers of different
warking widths and fineness cuts, and a trailer
with seat.

Agria Model 2700

Designed for power rather than versatility,
the robust Agria 2700 walking tractor has a
13:h.p., fourstroke diesel engine with electric
start. The ninespeed gearbox, six forward and
three reverse, operates at rates between 0.7 and

Robust Agria 2700 witk rotary tiller
Agria-Werke
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12 mph. The upper power take-off shaft operates
at two speeds; the bettom also at two but with
the option of operating independently of the
gearbox. The lower shaft stops automatically
when reverse gear is engaged. The 270-kilogram
unit is balanced for easy maneuverability when
hoeing, tilling, plowing, and transporting. One
unusual attachment is the sprinkler, complete
with water tank. Agria is not represented in
North America at this time and is seeking dis-
tributors.

Agria-Werke GmebH
D-7108 Moeckmuehl
West Germany

Moty Mule Universal

The Mule is a versatile mowing, tilling, hay-
harvesting implement buile for safe operation on
steep slopes, It is available with either a two- or
four-cycle gasoline engine or a four-cycle diesel
engine. A floating axle adapts to rough ground
conditions without transmitting jolts to the
operator. The V.belt power transmission absorbs
the shock when obstacles jam the cutting blade
on the reciprocating mower. Front and rear
power take-off shafts are provided to power a
great variety of implement attachments which
may be installed in seconds, thanks to a quick-
disconnect arrangement. The rear power take-
off can aiso be utilized to propel the shaft for a
wheel-drive trailer. The unit weighs 150 kilo-
grams, 100 kilograms without the mowing attach-
ment, and operates in first gear at 4 kph, second
gear at 10 kph and reverse at 3 kph. More than
25 attachments are available. Some of the more
unusual ones include a grain-reaping attach-
ment, push-on grinding attachment, hay-pushing
rake, dibbling seeder with two-row arrangement,
hay rake and tedder, hay rake with reversible
rotation arrangement, and vineyard plow.

Moty-Werk, Landmachinenbau
8523 Frauental A./L62
Austria /Stmk

Kubota Versatiller

A heavy unit weighing 485 kilograms, the
Kubota Versatiller has a continuous output of
9 h.p. and a maximum of 12. It operates at six
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forward and two reverse speeds and the tilling
unit operates at four speeds. With a maximum
traveling speed of 15 kph, the unit is powered
by a rotary, diesel-powered, water-cooled engine
with radiator. It tills a width of 60 centimeters,
a depth of 19 centimeters with 20 blades, tilling
at a rate of 1 hectare every ten hours. The
Kubota puddles wet fields, tills, plows, harrows.
and weeds. The power take-off provides a sta.
tionary 12-h.p. engine to drive belt-driven ma-
chines such as threshers, hullers, and generators.

Kerala Agro-Machinery Corp., Ltd.
Athani P.O. Ernakulam District
Kerala, India

Kubota, Ltd,

22 Funade-cho
2-chome Naniwa-ku
Osaka, Japan

Nate: The Kerala Corporation is interested in
marketing their products in North Amer.
ica but has no distributor at this time.

IRRY Power Tilier

The International Rice Research Institute
has designed this 8 to 12 h.p. tiller with features
especially for developing countries. The heavy-
duty power tiller offers almost all of the features
of the latest power tillers produced in the indus-
trialized countries, yet it can be easily fabricated
in developing nations at a fraction of the cost.
The machine is well balanced and is equipped
with steering clutches for easy maneuverability.
The four forward and two reverse speeds can be
shifted by using a simple main clutch control
and gear shifting lever. Belts do not have to be
shifted to change speeds. Used for cultivation on
both upland and lowland conditions, the tiller
can prepare 1.2 to 1.5 hectares of land per eight-
hour day and can transport 600 kilograms on
country roads. This rigid, heavy-duty machine
is equipped with a water-cooled, ' horizontal-
stroke diesel engine which transfers power
through V.belts. Maintenance cost is kept low
as most parts can be easily repaired in small
machine shops, and many machine elements are
readily available to developing nations.

The many attachments of the IRRI
Sto 12 h.p. tiller.
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Not yet widely adopted, the IRRI puddling
sled can be modified for vonstruction with local
materials for less than $20.

Internations] Rice Research Institute

The IRRI Power Tiller is
seen here puddling a rice
paddy while pulling the
operator on a puddling sled.
Notice the weight extending
to the front to compensate
for the weight of the sled and
operalor.

International Rice Research
Institute

Simple to manufacture, the power tiller has
five major assemblies: engine, transfer case,

multispeed gear transmission, handlebars, and

rotary tiller. All components, except the engine,
can he easily fabricated in developing nations
without special production dies and tooling.
Consequently, production can be economical
even with low market demand.

Manufacturers’ addresses and construction plans
are available from:

Agricultural Engineering Department
Futernational Rice Research Institute

P.O. Box 933

Manila, Philippines

Hakorette Standard
The Hakorette comes with a 6 h.p. two-
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stroke engine, elastic threestage V-belt drive
transmission with three speeds up to 10 mph.
High-traction capacity powers attachments which
include rotovator, snowplow, trailer with 500
kilogram or 1j-ton capacity, 8-inch plow, and a
reel mower with seat.

Hako-Werke
2060 Bad Oldesloe .
Postfach 1444, West Germany

Solo

The Solo combi-system is a single 4 h.p.,
two-stroke engine complete with centrifugal
clutch which can be fitted quickly to any of the
following implements: mower, rotary cultivator,
gencrator, earth auger, water pump, or outboard
motor.
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Solo Kleimnaotoren GmbH
7032 Sindelfingen 6
Postfach 20, West Germany

Bouyer Two-Wheel Tropical Tractors
Though they are made in France, these
tractors are marketed solely (at present) in devel-

oping nations. They were designed in collabora-
tion with CEEMAT (Center for Studies and

Tests of Tropical Material), specifically to satisfy
the demands of tropical cotton culture following
a request of the CFDT (French Company of
Textile). A spokesman for Bouyer explained, “It
appeared to this company that a normal tractor
was ot able to work in cotton fields. In fact,
it requires a simple machine to make eventual
repairs very easy in areas far from economic
centers, and a specific machine for cotton with a

Bouyer Walking Tractor
with cultivator allachment.
Notice depth adjusiment and
handlebar controls. Wheel
weights are mounted to
improve traction, and the
extending frame in the front
is a provision for adding
even more weight.

Bouyer

high clearance and an adjustable working

widii."” ‘They are able to work both in wet and
dry cultures under hot climates.

Type 203

This is the smallest tractor made by Bouyer.
It has a 5 h.p,, fourstroke, air-cooled gasoline
engine. The gearbox houses two speed ranges
with two forward speeds each and two reverse

speeds. There are two speeds for the power
take-off shaft.

Type 334

Powsred by a 6 or 7 h.p,, four-stroke gaso-
line or diesel air-cooled engine, it has two ranges
of three forward speeds and one range of three
reverse speeds. There is one speed for the power
take-off shaft.

Type TR

The heftiest of the Bouyer products has a
four-stroke, air-cooled diesel engine available in
either 9, 11 or 14 h.p. Special features for oper-

ation in a hot climate include an oil regenerator
and oil bath air filter. There are two speed
ranges for three forward speeds and one range of
three reverse speeds. Three power take-off shafts
operate at different speeds including one inde-
pendent, one independent with clutch, and one
driving the rotovator.

Bouyer supplies a wide range of attachments
for use with all three tractors, though sizes
differ. These include many variations of plows
such as a reversible plow, universal hitch, roto-
vator, cultivators, toolbar frame for carrying
hoes, potato lifter, four-row seeding drill, two-
row drill seeder and fertilizer combination,
spraying equipment and trailer reservoir, irri-
gation pump, sickle bar and rear rotary mowers-
disc harrows, and many wheels for better traction
in both wet and dry cultures. At the time of this
writing, Bouyer is interested in establishing a
distributor in North America.

Bouyer
B.P.23
Tomblaine 54510, France
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Sagisag Mode] A by Mametora

Any engine of a farmer’s choice can be
mounted on the basic engine frame. An over-
drive cutch mechanism provides transmission
efficiency when changing th+ all-gear transmission
with 12 forward and six reverse speeds. Electric
start and headlight are provided. The 16-blade
rotary tiller tills I3 centimeters deep and 60
centimeters wide. The manufacturer claims a
capacity of 2 hectares per hour with tiller; the
plow attachment takes 75 minutes to cover the
same afea.

Tramat Mercantile, Inc.
747-749 Gandara St.
Sta. Cruz, Manila

Mametora Power Tillers MC

Three models are available from this com-
pany, no horsepower ratings are given, Ali have
four-cycle, vertical, monocylinder engines with
air cooling, two power take-off shafts, V-belt and
gear<driven transmission with two forward and
one reverse speed.

Mametora Power Tiller HMD

A 7 h.p. unit has all-gear transmission, eight
speeds forward, four reverse and a four-cycle,
25%cubic centimeter engine. Attachments in-
clude a rotary plow, side and middle furrower,
puddling wheel and rakes, power transmission
pulley, and trailer.

Other models are available.

Mametora Return-Culti

The Return-Culti is the largest of the many
walking tillers Mametora produces, It is avail.
able with either a2 4.5 or a 6.5 h.p., four-cycle,
air-cooled, gasoline motor, both units operating
with two forward speeds and one reverse speed;
however, the larger model has three forward
speeds for the rotary tiller. The front-mounted
rotary tiller has the unusual feature of operating
both in forward and reverse, hence the name
Return-Cuiti. Handles are adjustable 180
degrees in all directions, and the unit’s low
center of gravity makes it safe for working on
slopes. It i most suitable for operations in mul-
berry fields, orchards, tea plantations, and vege-
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table gardens, and in addition to cuitivation and
weeding, can conduct various operations such as
fertilizing, cutting stalks, and dislodging roots
with 2 winch mechanism mounted on a frame.
The Mametora power tiller Model HMD-25 is a
7 h.p. unit designed for plowing, rotary cultiva-
tion, side and middle furrowing, and paddy
operations. Some of the more unusual attach-
ments include a two-wheel carrier set for carry-
ing compost and fertilizer, a special blade and
cover for making trenches and a mulch dispenser
for rolls of plastic. Weight: 97 kilograms with-
out engine.

Above units manufactured by:

Mametora Agricultural Machinery Co., Ltd.
9.37 Nishi, 2-chome

Okegawa, Saitama, Japan

ISEKI Power Tillers

The Iseki Model KS500 is more than a
tiller. Its fourcycle, air-cooled, 5 h.p. gasoline
engine has six forward and two reverse speeds
transmitting power through a gear-/chain-drive
system. A few of its many attachments include
puddling rotor and puddling rake, turn-wrest
plow, ridger, power take-off pulley, auger-digger,
as well as a rotary tiller. Another model, with
the option of a two- or four<ycle, air-cooled
gasoline engine weighs 180 pounds and operates
a nusber of attachments also, including snow-
handling and cultivating equipment. It has four
forward and two reverse speeds; the main engine
shaft is V-belt driven and the traveling section is
driven by a gearchain combination. The power
take-off has two speeds.

Iseki Agricuitural Machinery Mfg. Co., Ltd.
1.3 Nihonbushi, 2-chome, Chuo-ku
Tok vo, 103, Japan

Land Master Lion

The Lion is available with either a 7 h.p.,
four-stroke engine or a 6 h.p,, two-stroke engine.
Two forward and omne reverse speed. Attach-
ments include moldboard reversible or non-
reversible plow, ridger, rotary cultivator, hoe,
puddler, seeder, potato lifter, water pump (27,000
liters per hour, 7.6 meter head), and a thresher
for rice and barley with a capacity of 140 kph.
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Lane Master, L.
Sterte R,
Poole, Dorset BH 15 2AF, UK.

WB Power Tiller Model WBI-A

Powered hy a four-cycle, single-cylinder, 8
h.p.. aircooled gasoline engine, Model WBIL-A
is made of heavy steel pipe framing and steel
parts adaptable to local (Philippine) conditions
with economical maintenance costs. Another
unit is available fitted with a 10 h.p. engine.
Accessories include moldboard plow, spiral plow,
adjustable peg-toothed harrow, paddling steel
cage wheel for wet plowing, paddling steel wheel
for dry plowing with or without hub adaptor,
wheel weight, pneumatic rubber tires, and
rotary hoe with 12 blades. The company does
expost.

Warner Barnes Engineering

A Divisien of Warner, Barnes and Co., Inc.
2600 Faraday Street cor, South Expressway
Makati, Rizal, Philippines

Stauh PPX

Staub offers a wide product line of different.
sized tillers and walking wactors. The PPX is
ene of their most versatile walking tractors. It
is powered by a 322-cubic centimeters, four-cycle,
7 hup. diesel engine. The gearhox houses three
forward and two reverse speeds which are con-
trolled by means of a single lever which changes
gears and locks the wheels in drive position. Two
connections for power take-off are mounted in
the rear. Handle assembly is adjustable to all
positions and reversible for use with the cutter
bar and certain other tools. Attachments include
rotary cultivator, plow, toothed cultivator, har-
row, trailer, cutter bar, rotary mower, advanced
hoe. sower, scraper blade, brush clearer, pump,
and saw.

Societe des Tracteurs et Motoculteurs Staub
25, Bd de Verdun
92402 Courbevoie Cedex, France

Honda Two-Wheeled Tractors

A range of models from 2 to 8 h.p. is avail-
able with attachments including plows, ridgers,

rotary cultivators, and various types of puddling
equipment.

Honda Motor Co., Ltd.
Tokyo, Japan

U 1200 Two-Wheeled Tractor

This tractor can be fitted with gas or diesel
engines of 8§ to 10 h.p. It has a gearbox with
three forward and three reverse speeds, and a
choice of six PTO speeds. Attachments include
mower, rotary cultivator, plow, ridger, harrow,
hoe, potato lifter, trailer, sprayer, and belt drive
for stationary machines.

Iruswerke Dusslingen
7401 Dusslingen
Postfach 128, West Germany

Two-Wheeled Tractors

Six h.p. gasengined and 12 h.p. diesel-
engined tractors are manufactured, together with
a range of ateachments including plows, rotary
cultivators, tined cultivators, mowers, trailers,
and others.

Gebruder Holder Maschineniabri™
7418 Metzingen /Wurtt
Postfach 66, West Germany

Krishi NV 700 Power Tiller
This machine has a 7 h.p. diesel engine
and a four forward, two reverse speed gearbox.

Krishni NV700 Power Tiller Krishni Engines, Ltd.
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Attachments include fixed and reversible meld-
board plows, cultivators, disc harrows, puddling
equipment, and others.

Krishi Engiues, Lid.
Sanatnagar, Hyderabad 18
AP. India

FB 5 Motor Cultivator

The singlecylinder, 15 h.p. diesel engine
has four forward and two reverse speeds. Attach-
ments include rotary cultivator, plow, centrif-

ugal pump, high-pressure spraying pump, and
trailer.

Fratelli Baraldi s.n.c.
41010 Modena
Via Villanova, Italy

P.GS. Diamante Tractor
Four-stroke gas or diesel engines of 7 to 10
h.p. are available with two forward and one
reverse speed gearbox. Attachments include
"rotary cultivators, plows, ridgers, trailers, irri-
gation pumps, spray pumps, and pulleys. Larger
two-wheeled tractors are also available.

P.GS. S.pA
Cadeo, Piacenza
' ltaly

FJ._ Motor Hoes ‘
- A range of one. and two-wheeled tractors
from:5 to 14 hp. with plomng. rotary cul-

t_s_{ ating, grading, - mowing, pumping, spraying,
and mmpon attachments are-uvailable.

T Dleleleng,mes range from 8t 21 hp.
."Auashmems include ‘plows, rotary cultivators,
lmilers,_.mgauon pumps, and sprayer pumps.

Bertolini Macchine Agricole
42100 Reggio Emilia
Via Guicciardi 7, Italy

Goldoni Two-Wheeled Tractors

Gas- and diesel-engined models from 7 to 21
h.p. are available with plowing, cultivating,
spraying, pumping, and transport attachments.

Goldoni $.p.A.
41012 Migliarina Di Caripi
Modena, Italy

CB 450 Tractor

Plowing, rotary cultivating, tined cul-
tivating, and mowing attachments can be sup-
plied for this tractor.

Mabec
27 Rue D'Orleans
9220( Neuilly-Sur-Seine, France

Allen Mayfield Tractor

The Allen tractor can be used with a mow-
ing attachment, with a tool bar carrying cul-
tivating tines, hoe blades, or ridging bodies, with
a single furrow moldboard plow, or for pulling a
trailer. Seven or 8 h.p. engines and three speed
or three speed and reverse gearboxes are avail-
able.

Allen Power Equipment, Ltd.
‘The Broadway, Didcot
Berkshire 0X11 8Es, UK.

Super U 7@ Tractor

The Super U 70 tractor is fitted w;th an 8
h.p. engine and a four forward, two reverse speed
gearbox. Individual wheel clutches facilitate
steering.  Attachments available include a
mower, plow, rotary cultivator, and trailer.

Gutbrod-Werke GmbH
6601 Bubingen, Saar
Postfach 60, West Germany




TRACTORS

“DEAR DETROIT, THANKS, BUT NO THANKS”

by Gene Logsdon

If American business is really interested in satisfying my needs, I haven’t seen a whole lot of proot.
I never needed or wanted these gas-hogging, chrome-laden, corner-lurching monsters Detroit built for
e for so many years. For their error, our car makers had to watch Volkswagen take all that money
away from them with an ugly lintle car Detroit thought Americans were too dumb to buy.

The tractor makers haven't learned their lesson yet, it seems. I don’t doubt that those new 20 to 30
horsepower tractors that appear to be tailored to the homestead are worth $6,000, or at least have
$6,000 worth of parts and labor in them. But many of the refinements on those tractors aren’t secessary
or affordable for the homesteader whose aim is not to generate cash profit from his fsod production. The
tractor 1 need does not have to be a powerhouse that can do everything except brush my teeth. For
instance, it doesn’t need rubber tires. Iron wheels would be just fine and would never go flat. I'm not
going anywhere with this tractor except back and forth across my little 20 acres, slowly. I don’t need
a dozen forward speeds. Two will be adequate—and one reverse, My tractor needs no expensive shock
system. Any bumps on my place 1 intend to engage at one or the other of my two forward speeds—slow
and slower. 1 deo net need a bucket seat, cigarette lighter, twin-beam headiights, dashlight, radio, cab,
high-capacity hydraulics, double-plate clutching, syncromesh gears, hydrostatic transmission, or power
steering. All I want is something that will pull as much as three horses and just as quietly.

Can't American technology come up with a long-lasting, easy-running, air-cooled engine so we can
dispense with radiators once and for all? A motor that chugs easily along like the old two-cylinder John
Deeres would be wonderful. And speaking of old John Decres, why can't my ideal tractor have an
easily turned fiywheel crank so I can dispense with high-priced batteries that always seem to be dead
when you need them most?

Lastly, is it too much to ask for a tractor which even a mechanical simpleton like myself can take
apart easily? | don't mind buying new parts for a piece of machinery if only I could replace them
myself. It seems to me that a simple tractor that takes the place of three horses should come apart
with any good set of wrenches so that you can get to any broken piece in less than an hour.

The real reason I haven't seen the tractor of my dreams might be that it wouldn’t make enough
profit for the manufacturers and dealers. Several years ago, I was involved in an article about how farm
equipment companies were coming to the aid of underdeveloped (how I despise that word) countries. -
I don’t know if anything came of their praiseworthy plans, but in the course of talking to one executive,
he described to me what his company had in mind. They intended, he said, to build a low-cost tractor
with a four to six horsepower engine that would still pull the tools similar to, but 1mproved over,
those which draft animals traditionally pulled (which our 15 horsepower lawn tractors won't pull). The
tractor would be so simple and durable it would rarely need repair work, but when it did, even a
mechanical ignoramus could fix it most of the time,

I gasped, genuinely impressed. “That’s the kind of tractor I’m looking for,” I exclaimed. “Why
don’t you sell it in the United States?” He laughed. No, Americans wouldn’t huy that kind of tractor.
Market analyses showed Americans buy for status and would reject a truly economical tractor, he said.
Then, seeing disbelief written all over my face, he weakened in a moment of candor. “Actually,” he
said with a grin, “we’re afraid to market that kind of tractor here It might capture too much of the
market where our more profitable models are doing nicely now.’

Another aspect of the company’s plans for a simple tractor was even more significant. The plans
called for a very small tractor not only because of cost and simplicity of operation, but also so that it
would not give one smail farmer any competitive advantage over another. The idea was just to replace
the farmers’ preseiit power unit—draft animals—not to make it possible to farm more land. The
tractor was intended not as a machine for aggrandizement which would eventually put the land in
the hands of fewer people and destroy the present social structure, but which would only relieve some

145




TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-5CAL: FARMERS

of the toil of primitive farming, redivect more food from draft animals wo huumm, and improve produc.
tion because the tractor implements work the soil better.

I don’t knew whether repiacing hand and animal power with machine power is vight for under-
developed countries in the long run, but the thinking of the equipment company is revealing indeed,
and certainly a step in the right direction. Someone evidently realized that whitt we have done in the
United States might not be the best way to develop a country. The tractor never replaced the horse in
this country; it replaced the farmer. The more powerful the tractor, the more farmers it replaced. At
no time were the promises of the Machine God [ulfilled except temporarily to the survivors in the
get-big-orgetout race. Each improvement in machinery meant more farmers out of business, so that
today less than 3 percent of the United States’ populizion produces the food and owns the land.
What a shame.

The only practical solution I found was to look for an old run-down tractor and repair it. You
know the old saying, “They laughed when I sat down at the piane.” Well, my friends absolutely roared
when I sat down under an old junk tractor and said I was geing to make it run again. I can’t blame
them. As my wife would put it, I have just enough native mechanical ability to unlock a door—if
someone turns the key for me,

But to tend my 20 acres, I had to have o snall, farm: tractor. Semething that would pull a seven.
foot sickle mower, or an eight-foot disc, or a two-bottom plow, Twenty-five horsepower would o just
fine. And naturally I wanted a tractor that wouldn’t cosr much.

‘That meant finding a junk tractor and burying my:Ii in grease and gasket glue for 1 month or
two of weekends, a prospect I did not find inviting. ‘But wasn't T the one who was .tlway:. pointing out
that the homesteader who could not be his own handyman and mechanic was headed for failure? It
was time to practice what 1 preached.

Hydraulic improvisation

With a bit of ingenuity, tractors can be
modernized like this old Farmail F-12.
The ouner installed a hydraulic lift
system, covered the steel wheels, and
now prefers this tractor over his many
others for all his farming chores.
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The used tractor market is a never-uever land of intrigue and mystery, I soon discovered. In no
sector of our economy does frecenterprise capitalisin flourish so vigorously. Demand is the whole
grme. A tractor that ten minutes ago was worthless (which means priced under $300) suddenly rises
in value ta $95¢ hecause a couple of what the tractor salesmen refer to as hobby farmers showed interest
in it

In the horsepower range 1 was looking for, old Fords, Fergusons, Ford-Fergusons, and John Deeres
with three-point hitches are in biggest demand right now. Such tractors in good running order wili seli
for over $1,000 (1975 price). Comparable tractors without three-point hitches go for around $700.
I in poor shape, both kinds of tractors ceuld be as much as $400 lower. So, for one of the less desirable
modeis in poor shape, you might pay around $300 and put it in running order for as little as $260
more, not counting vour labor. But even if you had to shell out another $200 for repairs, you'd still
have a good bargain.

I didn’t really need the convenience of three-point hitch equipment, so I decided on one of the
less desirable old tractors. I selected a WD Allis-Chalmers made about 1950. For one thing, I could
get it cheap, and second, the owner was an especially nice fellow who let me use his tools and helped
me with the overhauling. Third, the WD is a fairly simple tractor to take apart and put together.
Fourth, it has a reputation of ruaning even for hammer-head mechanics like me. Fifth, the WD has a
power lift system almost as convenient as the three-point hitch. And finally, the tractor has both a
hand and a foot cluteh, which gives you the equivalent convenience of live power take-off found on
wodern tractors,

My son and | have the tractor running well enough to work our wheat field and mow the fall
pastures, and it only cost me $500. There's more work to be done, but I have all next winter for
that and I figure ' still ahead with my okl junk. Before long it wiil be as good as new.

Old steel wheels are hept from the junkyard by boli-
ing rubber treads over them.

But I'm not the only one who prefers the older models. “I farmed my 132 acres in my spare time
for about 25 years with tractors in the 20 to 30 horsepower range,” says Harrell Noble from Xenia,
Ohio. “Mine were old tractors when I bought them, and I still use them. I don’t think it makes much
sense for a part-time farmer to invest $5,000 to 37,000 in a new tractor. On my kind of farm, plowing
1i4 acres per hour with my oider tractors seems more sensible than plowing four to six acres per hour
at five to ten times the investment.”
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This old Farmall is like just another member
of the family.

Noble’s first tractor back in 1952 was an Allis-Chalmers WC, which with an old disc, plow, manure
spreader, and row planter (the tools you almost must have at the start) cost him around $700. Next he
hought an F-20 International (1939 model) so that both he and his son could work in the field at the
same time. His third tractor, a rebuilt 1942 Farmall H, he still refers to as his modern tractor. He's
had two more over the year—-another F-20 made in 1935 and a Farmall M which would pull a three.
bottom plow. -

"One advantage of buying older tractors is that you can afford move of them,” says Noble, “Having
several tractors can be very handy. At haying time, for instance, you don’t have to Leep hitching
and unhitching tractors. We could leave the mounted cultivators on the H, rather than having to
take them on and off for other pulling jobs. We'd use the Allis-Chalmers to pull the mower, one
F-20 10 rake, and the other F-20 pulling the baler. With the hay all mowed, the Allis-Chalmers was
free to pull the wagons back and forth from the barn to the baler in the field.”

But having an extra tractor can repay its cost in more than just convenience. “One year, one
of the tractors broke down when we had a lot of hay ready to bale. The repairman couldn't get it
fixed until the following week,” recalls Noble. “1 quickly hooked another tractor to the baler, with
still a third one free to haul the loads of bales to the barn. Just as we finished, a rainstorm
struck and the weather remained wet for a week. Having that extra tractor saved 50 tons of hay,
in those days worth §$1,000. We literally paid for wwo of those tractors in one day.”

Jerry and Jean Harper in Indiana alse have two tractors, which they refer to as “His” and
“Hers.” “His” is a Farmall H, 1952 vintage; “Hers,” a Massey-Harris of about the same age. The
Farmall needed a complete overhaul when they bought it. Harper tore it down, took the head to a
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machine shop for valve grinding. He put in new pistons, rings, sleeves, rod bearings, and crankshaft
bearings at a cost of about $100 plus labor.

When I was overhauling my WD Allis-Chalmers, after T got my tractor torn down, I found
just about everything was worn out, so while new parts are still available from the company, |
went whole hog and had a mechanic rebuild almost everything. Now I have a fairly new 25-year-old
tracter at a fourth of the cost of a similarsized new tractor. An additional benefit you sometimes
gein from keeping up a vintage tractor is that it begins to accrue antique value after awhile,
Restoring old tractors has become aimost as hot a hobby as restoring old cars,

Another thing—get the service manual for your tractor if at all possible. On most makes, they
are still available if the company is still in business. Extra-proper care is necessary for old tractors,
and you just can’t know everything you should do without the manual.

“Ry all means, get the service manual,” seconds Bill Bennett in Wisconsin, who owns an older
Ford 8N, the most popular homestead tractor of all. Manuals for most major models of tractors
{Allis-Chalmers, David Brown, Case, Deere, Ford, International Harvester, Massey-Ferguson, Minnec-
apolis-Moline and Oliver), both new and old, are available from I & T Shop Service, Technical Pub-
lications, P.O. Box 12001, Overland Park, KS 66212. Bennett began homesteading in 1972 on 40
acres. “About 37 acres were under rental contract to another operasor the first year, so we coujd
handle three acres with our big tiller,” he says. “But when the 37 acres came out from under
the rental, we knew we had reached beyond the tiller stage.

“Some folks opt for the big suburban garden tractors, mistakenly, I think. They are fine for a
couple of acres, but not for a small farm—and they cost as much per pound as a Cadillac.”

First, Bennett checked out the moderatesized new tractors on dealer lots. “They are exciting
machines with many improvements over older tractors, but cost at least $5,000—hard to justify on a
not-so-commercial farm.” So he started out on a quest for the simplest, cheapest, used rig in the
real tractor category.

“We narrowed our search to the Ford models 8N, 9N, and 2N (depending on year of manu-
facture, 1939 to 1952); Massey-Ferguson models 20 and 30; the John Deere B; the Alis-Chaimers
WD; the Farmall A, C, and H models; and the Case G and D. Fords seemed less rare than the
others, so we tried to find one. Finally opportunity knocked. A machine repair shop in the township
offered z shining 8N, overhauled, restored, repainted and guaranteed for $1,600. With it was a
useful, hydraulically operated front-loader, said to be wy_th another $400. The tractor also had a
two-range transmission, which means you can gear down and creep in difficult pulling situations,
That provided eight forward speeds, as contrasted with the usual four on a model 8N—an accessory
said to cost $200. So we figured the tractor was a good buy and have never regretted our purchase.”

The earlier model, IN (1939 to 1947) offers three forward speeds, while the 8N (1948 to 1952)
has four. “You can’t pull much of anything in fourth gear,” explains Bennett, “but it allows you to
speed up to twelve miles per hour over the road, handy for tooling over to the Jocal garage for a
tune-up.”

Both these popular old Fords are rated at 23 horsepower. They are heavy and rugged and will
handle a one- or two-bottom mounted plow, or an eight-foot disc, mounted cr trailing.

New parts for old tractors are obtainable through the dealers who sell that make of tractor.
New parts, even for older tractors, are not cheap. You can sometimes save appreciably by shopping
the huge used tractor and junk tractor centers located all over the Midwest. Ask farmers or
mechanics in your area for the supply centers closest to you. Some of them are: Worthington, MN
56187; Wenger's Farm Machinery, Inc., South Race St., Myerstown, PA 17067: Al Galloway, St. Johns,
MI 48879; Willard Equipment Inc., St. Re. 99N, Willard, OH 44890; and Central Tractor 1515
East Euclid, Des Moines, IA 50313. I've gotten parts at Willard. There are thousands of junked
iractors there. It's a tractor restorer’s paradise—or maybe nightmare. Dealers seem to have a pretty
good idea of what they have in all that mess, so it pays to call ahead. But it pays to go looking in

person,too
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“One place that seils the gamut of vintage wactor parts on a mail-order basis is the Tractor
Suppty Co., 7910 L Street, Omaha, NB 68127, says Bennett. “The compauy issues @ big catalog
annually and also has stores in farm towns in 27 Midwest states.” Surplus Tractor Parts Corporation,
P.O. Box 2125, Fargo, ND 38102, ships worldwide, and has a catalog available for $1.

An English-based company, the Vapormatic Company Ltd., P.O. Box 1, Budleigh Salterton,
Devon, EXY 6]B, England, also specializes in tractor replacement parts for all major models. It has
associate companies in several countries around the world, including Ausiralia, Ireland, France,
Hollaud, South Africa, Northern Ireland, and the United States,

Finally, where do you find the tractors? This is one time when the classified ads can be most
helptul, especiatly in vural newspapers. Or even more especially, rural trading papers that are nothing
but classified ads.

The second best place is at farm sales. Look at the sale announcements in your papers. Farm
sales are usually on Saturday, and the notices always list the machinery to be sold several days to a
week early. The third best place is at dealer lots. Even when dealers don’t have the old equipment
you need, they sometimes know where some is available.

Pm forever griping that the farm machinery manufacturers don’t make tools to fit the two- to
20-acre homestead. But every time I wonder out loud “why don’t they make such and such,” sure
enongh 1 soon find out someone is making such and such.

Those of us familiar with the old Allis-Chalmers model G tractor remember its passing with
tears in our eyes and terrible envy for those still lucky enough to have preserved one, The G is the
ugliest tractor ever built; it looks like an arthritic spider trying to do push-ups. But there is no
handier cultivating machine ever made for the large truck garden. It will turn sharp enough to
turn itself inside out, and can be maneuvered (from the seat hovering over the plants) so easily
that you could tickle the petatoss in their hills without harming them, No machine is designed
to take attachments easier or can be repaired with less trouble. The G doesn't wear out—and the
only way to get one is to inherit it

B

.. The original Allis-Chalmers G:
““The only way lo get one is
to inherit it.”

But G lovers don't have to eat their hearts out any longer. There’s a new smali tractor on the
market that fooks and acts a lot like the old G. It's called Tuff-bilt, made by Tri-Tractor Manu-
facturing Co. (Rt. I, Hwy. 19 North, Cumming, GA 30130). When ! first heard about the tractor,
the Tumor going around said that the company was so small you could order your tractor in any
color you wanted. “Well, that's not quite true,” says Jerry Gravitt at Tri-Tiactor headquarters in
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Cumming. “That story got started because all the other machinery companies who wanted to sell
the Tuttbilt wanted it painted in their own colors. So we painted 'em orange, blue, or green
depending on whom the order was for.”

The tractor runs on a 16 horsepower, aircooled, Lawson Tecumseh engine with all.gear drive
and individual left- and right-hand brakes. It uses only about a gallon of gas an hour and has plenty
of high clearance so you can cultivate over corn and other crops with ease. Cole and Brinly-Hardy
tools fit the tractor, and there are all kinds of other attachments too—mower, 12-inch plow, 26-inch
dise plow. cultivators—~the works. The price is just under $2,800, which isn't bad considering that
this is about all the tractor you really should need for handling 20 acres or so. “With a complete
set of tools, you're talking about $4,200,” says Gravitt, “which is quite a bit less than just the
hasic price on a regular small tractor.”

Another company to bring back a version of the Chalmers G is Jehn Blue with theiv Mode!
G-1000. It’s a bit larger and heavier than Tuff-bilt but the design is right there. With the engine
mounted on the back, there is better traction and the front is left with clear visibility, Implements
attached to the front let the operator watch with greater ease and drive with greater accuracy.

The Blue G-1000 had a slow start when it came out four years ago. “It was a novelty and
folks were skeptical,” reports Cecil Walker of their Bowling Green, Ohie, plant. But now it is really
catching on with weekend farmers and garden folks—the garden implements are going with it
Surprisingly enough, sales have really taken off in Chicago.

Hefty has two models of sthe oldstyle G, a 27 horsepower, rear-mounted unit and the Helty
Hi-G. The Hi-G was particularly designed for nursery and agricultural applications where 36 inches
of clearance and unrestricted visibility are required.

NORTH AMERICAN SOURCES OF three-point drawbar, 12-inch-bottom moldboard
MODEL 6 TRACRORS plow, 54-inch grader blade, a 26-inch disc plow
TFuff-bilt and rotary mower,
The sr'nallest of the new G .mode!s availal?le, Tri-Tractor Mig. Co.
the Tuff-bilt has a 16 h.p. engine for powering- Rt. 1, Hwy. 19 North
the liquid-cooled, hydrostatic transmission and Cummin GA 80130
. . . g
twe category O three-point hitches with 400-
pount lifting capacities, front and rear. Imple- Blue G-1000

ments available for use on the Tuff-bilt include
front and rear cultivators, front attachment for
the Cole No. 12 planter (page 204), disc harrow,

The Blue G-1000 has a 16.8 h.p., water-
cooled, four-cylinder gasoline engine. It has a
Warner gear transmission with three forward
speeds, and high and low reverse speeds. Hy-
draulic lift !¢ standard but the live PTO is
optional. The G-1000 can be operated with a
single-row cultivator, 12-inch moldboard plow,
60-inch three-spindle mower, 6-foot single-section
disc harrow, or a 5-foot spring-tooth or spike-
tooth harrow.

John Blue Co.

™M Do 16O7
4.0 RVUA SUUY

Huntsville, AL 35807

Hefwy Hi-G

' ' A high ground clearance of 36 inches pro-
The Tuff-bilt tractor—a lot like the Allis-Chalmers G. vides the Hi-G with its outstanding feature and
Tl Tractor Mig. Co. its name. As is characteristic of all type G trac-
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The Hefty-G
Diana Branch

The Hefty Hi-G

tors, its 27 h.p, water-cooled, gasoline or diesel
engine is mounted in the rear, and the driver
enjoys unrestricted visibility. A front-mounted,
three-point hydraulic implement lift system or
reay-mounted hydraulic furrowing bars suppoit
the ground-working tools. Its high ground clear-
ance <esign is particularly suited for nursery and
agricultural applications, but the high center of

gravity makes it unsvitabie for working on steep
slopes, The selective sliding gear transmission
has six forward and one reverse speed, providing
a maximum forward speed of 13 kph. The 2-
by 4-inch, welded rectangular steel tube frame is
82 inches high to the top of the steering wheel,
has a 76-inch wheelbase, and weighs 2,440

152

pounds. A 12-wvolt electrical system operates
a starter, generator, and four sealed-beam head-
lights, Available as optional eguipment are a
540 rpm power take-off, live engine speed, front
center power take.off, two-cycle, water-cooled
diesel engine, variable tread widths as low as 414
inches or up to 120 inches, single-row or multiple
gang independent cultivator assemblies, rear
hydraulic furrow and bar assembly, and rear
drawbar kit.

Hefty Gw

Encorporating the same engine, transmission,
and frame construction as the Hefty Hi-G, the
Hefty Gw has a lower center of gravity with its
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lower, I®inch ground clearance. The wide draulically controlled rear-mount furrowing bar
wheelbase straddles up to four rows or more of with shunks. I you want the lower center of
vegetables, veducing planting, cultivating and gravity of a Hefty but dou’t need the wider
thinning time. It also has two specialized power wheel base, a model called the Hefty G is avail-

take.off shaft cutlets: one live at engine speed, able with & narrower wheelbase.
ane syachrenized with ground speed. Optional
implements include a 60-inch mid-mount rotary
mower, single. and two-row cultivators, Danish
fiher tine, springtrip and springtine, double
toelbar cultvator, midmount blade, and hy-

YE OLDE CHALMERS B AS HOMESTEAD TRACTOR

by John F. Sutton

Hefty Tractor Co.
P.O. Box 188
Juneau, W1 53039

If vou're looking for a economical homestead tractor, you might consider one of the earliest
of the utility-type tractors, the Allis-Chalmers Model B. This machine could be the workhorse tractor
of today's homestead.

Rated at 20 horsepower, the B is considered a single-plow tractor, but depending upon soil types
and conditions, it is capable of puliing a double plow.

While the B is a farm tractor in size, its power, workability, and durability make it superior
te any of today's largest garden tractors, and its price, $150 and up, is a far cry from any other
farm tractor or new 20-horse garden tractor. '

A wide variety of attachments were produced for this versatile little tractor—mowers, cultivators,
single-bottom mounted plows, and a rather unique two-way plow designed o allow plowing white
traveling back and forth on the same furrow.

Don't limit yourself to mounted accessories. The B can easily pull a variety of manure spreaders,
wailers, discs, drags, and planters. The power take-off will handle balers, blowers, rakes, and, best
of all, the belt pulley will power feed grinders, saws, and small threshing machines, which are so
hardy in homestead and small farming operations.

Some of these tractors are equipped with a small hydraulic system capable of handling mounted
plows, cultivators, and other assorted lightweight implements. For the most part, snow blades and
manure buckets are homemade and thus of a wide variety.

Sutton on his old Chalmers B.
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The B was introduced in 1987 as a lightweight general-purpose tructor; it is precisely this age
factor which makes the B a very attractive tractor for the homesteader. Because of its age, the B
often sells for less than $300 wt farm auctions and between $300 and $500 through tractor dealers,

Even here in Wisconsin, where these tractors are lighly prized by tobuacco farmers, the prices
remain iow. Also, becanse of their age, they are simple machines and are cconomical 10 operate.

I preter the hand start model, because ot the simplicity of the mechanical workings of the tractor.
The only concern with a hand start is the potential kickback of the cranking handle. Any indication
of a backfire or kickbuck is a sign that it is time {or maintenance.

At any rate, if you hold the crank properly (that is, with your thumb on the same side of the
handle as your fingers), at most the {lying handle may kick back and sting your hand, but there will
be no broken bones.

Can you really homestead with the old Chalmers B? Absolutely! I have heard of people farming
up to 830 acres with ene B and a few attachments. My father-in-law farmed 280 acres, including up to
21 acres of tobacco, with a couple of Bs, an old Chalmers WC, and a good team—and with one of the
Bs running the milking machines for 40 to 45 Jersey cows.

My wite, son, and 1 recently raised two organic acres of tobacco with our oldest B (hand
start) deing all of the disking (no plowing) and all other soil preparations, planting, cultvating, and
harvesting. And the old B could have handled more acres had we the time and fortitude.

Parts for all models are still readily available and inexpensive if purchased wisely.

THE CARE AND FEEDING OF
TWO-CYLINDER JOHN DEERE TRACTORS

by Arnold Voehringer

The big, green, two-cylinder John Deeres of the pre-World War II years stand almost in a
class by themselves as models of appropriate technology. They were built with one goal in mind—to
perform the jobs for which they were intended as simply and economically as possible.

The two-cylinder John Deere is a fine example of form strictly following function. With its low
compression ratio, it seems to run on just about anything, That little tank behind the main tank
is for gasoline to start the tractor and warm it up. Then you switch to the main tank, which can
contain kerosene, heating oil, or diesel fuel, as well as regular gas.

“No better tractor,” says
Arnold Voehringer of Fiis
vintage John Deeres. The
1936 and 1939 i :tyled) Bs

seen here are adpted to a
wide range of jobs on farms
of all sizes.
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"The rugged elegance and almost primitive simplicity of design that are the trademarks of those
machines that came out of John Deere’s Moline, Illinois, shops are typified by features such as their
flywheel starting system. While other manufacturers introduced fancy self-starters with batteries
that went dead, and crank starters with their penchant for kicking back and breaking thumbs, John
Deere opted for the big exposed flywheel, which almost always turned over on the hrst or second
turn. The operator simply opens the petcock for each cylinder and puils the flywheel (my wife
can start our B with one hand) to top dead center, at which point the magneto fires and the
tractor snorts to life.

‘The thermo-syphon cooling system bypasses the need for a water pump by capitalizing on that
elementary law of physics that says hot water rises and displaces cold water in a closed system.

Another advantage of the old Deeres is the safety aspect of the hand clutch. When a foot slips
off the pedal of a conventional clutch and the tractor lurches forward, the result is potentially
catastrophic. Should the A or B with hand clutch jerk forward, it effectively pulls the clutch rear-
ward and the tractor stops.

With their low center of gravity created by the horizontal engine, J.D.s are less prone to rolling
over on hilly terrain. Also, with the engine closer to the rear axle, traction is improved. While this
means the front end is correspondingly lighter, it can be correctd simply by the use of front-end
weights.

But even beyond the hand clutch, the flywheel starter, and the interchangeability of parts, the
old Deeres had something else going for them. They sounded right. It's a sound no one who is
familiar with the unmistakable, sunup to sundown putt-putt of a two-cylinder J.D. going about its
business on some hillside halfway across the county, or who has experienced the magnificent, un-
muffled din of that engine set at full throttle for filling silo, is ever likely to forget.

With just twe cylinders, there are fewer parts to replace and repairs ave easy, even for the
operator with very limited mechanical aptitude. With a peak rpm of 975, the John Deere A is a
relatively low-revving engine, and is much less sensitive to exact tolerances than modern tractors.
Just about everything that can go wrong can be fixed by anyone with a maintenance manual and
some basic tools. Adjusting the clutch, for instance, almost invariably .means an expensive trip to the

The hand cluleh is a real safety plus,
especially with young operators,
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dealer with any modern tractor. Al that's required to do the same job on an A or B are pliers and
a 34-inch wrench. Likewise for the carburetor adjustment. You just turn in the screw till you hear
the pop, then turn it out umil the black smoke appears. With the bearings, both the main wnd the
connecting red bearings ure shmple to adjust—a far cry from some of today’s sealed roller beurings.
The same simplicity applies to work on the steering, ignition, brakes, and any number of jobs that
are Mmajor headaches with more sophisticated technology. Even the transmission, with its big, rogged
gears and one-piece housing, is much less intimidating than its bewildering modern counterparts.
Since the crankshaft turns parallel to the rear axle, not perpendicular as is the case with most later
transmissions, the power is tranniaitted directly chrough the spur gears instead of around corners.
Unlike some other tractors of similar vintage, parts are still widely available for elderly J.D.s.
The regional farm magazines regularly run ads from parts dealers. Many John Deere dealers still
have parts on hand or can order them. The dealer is also the place to order a repair manual and
. parts book, both of which are worth their weight in goid if you do your own repair work.
This discussion is confined to the A and B models, since mariy more of them were made and,
consequently, are still available. The two models were designed for two specific categories of farmer.
. On my own hillside farm near Kempton, Pennsylvania, I use my 1936 B for mowing in the
sa;“{lmer and sawing firewood in the winter, my 1933 B {or cuitivating, a 1947 A for disking, driiling,

,

* fust turn in fhe screw
until you heay the pop,
then back it off until the
black smoke appears.”

g, combining and picking corn, and a 1939
G for hayridges, secendary tillage, pulling wagons, and running a hammermill.

For the small farmer with five or ten acres and no more four-legged animals than, say, a horse
and a goat or cow, the B is ideal. Unless it’s a late model, big-piston B, or you have exceptionally
loose soil, don’t count on pulling more than a two-bottom, 124inch plow. The A is a different story.
You can run a 60-inch {lail chopper, a baler, a combine, or a fourrow front-mounted cultivator with
ait A. It may not get over the ground quite as fast as some of today’s behemoths, but it's just right
for most jobs on the small farm. '

The big difference between John Deece’s letier series (A and B) and their corresponding num®wer
ceries (60 and 50j is that the latter offers live hydraulics and live power take-off, a real asset when it

<omes to baling, combing, and corn picking, If you have live PTG and your haler starts to jam,

and spreading manure, 2 720 diesel for plowing, baling

156




TRACTORS

you can puli out the clutch to stop the tractor without stopping tie baler. Without the live PTO,
the baler stops too, and once you stop a jammed baler, you'll never get it started again without
unplugging it by hand. Three-peint hitch attachments can be purchased for the A or B, enabling
the operater to use the [ull range of newer implements.

The B started out in 1985 with u drawbar horsepower rating of nine and ended up in 1952
with a rating of 20. The A started out as a 16 horsepower drawbar tractor in 1934 and finished in
1952 with 26. Until the big wactors (40 horsepower and up) started to arrive on the scene around
wartime, these tractors were generally regarded as the best source of power. Today, by virtue of
theiv size and weight, they are often better-adapted to operations on the small farm than their
streamlined modern counterparts.

Fortunately, many two-cylinder John Deeres in good condition are still available at sales. In the
eastern U.S.A. (in 1977), Bs are bringing from $00 to $700, As about $1,000. The 50s and 60s are
x little higher.

When sizing up old }.D.s at a farm sale, how do you tell a good one from a clunker? Here are a
few easy checks:

1. Check the side play in the hand clutch. There is no grease fitting at the bushing, so unless a
new bushing and pin have been installed (which you can usually tell), this play is a good
indication of haw hard the tractor has been used. Anything over three-inches play should be
viewed with caution.

2. Check the play in the vadiator fan. Again, three inches should be about tops, although I've
seen four and five inches of pl:q} in tractors still being used daily.

4. Check the steering wheel play and the brake pedal side play. The left pedal may be a litde
looser, especially if the tractor has been used mainly for plowing with a conventional plow.

Flywheel starling beals cranking any day,
the author reporis,
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4. Grah the flywheel and try to shake it. If it moves more than the slightest hit (010 inches),
steer clear.

5. Check for large leaks from ofl, water, transmission, gear oil, and hydraulics. There should
be no signs of oil in the radiator or water in the crank case,

6. Check the block and manifold for cracks. With two cylinder J.Ds, if you can't see the cracks
there probably are none.

7. Check the rear-end housing. The best of the three types Johnt Deeve used is the Power-Trol,
which allows the use of either a single- or double-acting hydvaulic cylinder,

With so much to recommend them, what are the chances that John Decre might be prevailed
upon to reintroduce a two-cylinder tractor in the 20 to 40 horsepower range? After all, the stock of
parts around the country won't hold out forever. Not very likely, say |.D. marketing people, who
argue that the largest of their current line of garden tractors and the smallest of the “Long Green
Line” of utility farm tractors (the 36 horsepower 830) effectively overlap to serve this market.
Maybe so, but speaking as one who has his doubts, I can see a legitimate case to be made for the
two-cylinder as the tractor of the future,

THE BUFFALD

The Buffalo is an outgrowth of a little tractor Vern Schicld invented in 1968 called the Seli-
Helper. It was developed to zid emerging nations in their transition from muscle to machine
power. Selb-Help, Iac, manufazcturer of these tractors, is a nonprofit organization that only sells
outside the United States.

The Waverly Tractor Company in lowa modified the Self-Helper design to meet United States
safety standards and now produces their model, the Buftalo, for sule here. They use recycled auto-
motive parts to allow the Buffalo w0 compete in price with imported models. Vern Schield, inventor
of the Self-Helper, makes these points about the Buffalo, “We have found that the Chevrolet
differential used in 1955 to 1964 cars invariably outlasted its original application. When gears run
together for 50,000 miles and still mesh within specifications, you know the differential was well

The Buffalo
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designed. General Motors made millions of them and we only pick the best. In our application, it
can Fast for vears. Sure it helps America not to waste its waste, but most of all it helps us buikd a
tractor you can afford. We have no reservations about guaranteeing everything we use.”

The transmission is from a 34-ton Ford or Chevy pickup. V-belts acting as a cluich make a two-
to-one reduction fram the 25 horsepower, air-cooled engine to the transmission. Except for a few later
madels, all American-manufactured combines and forage harvesters have such a V-belt drive from the
engine.

Waverly Tractor Company's original intentions were to purchase a steering section from one of
the manufacturers that make this type of equipment for small tractors. However, they found a
Saginaw steering section which was standard on most General Motors cars, as well as Ford and
Chrysler. [t was easier to install and much heavier than the steering sections manufactured for
this purpose. So, naturally, this was their choice.

Waverly Tractor doesn’t fit any mold. The factory is in an old buffalo pasture, next to the
shed where the first prototype now lives. The field testing is done by teenagers—nobody can break
things Faster than two kids competing. Everyone who works for the company wants to be there.
Some employees have quit better-paying jobs to do so. Others have started cottage industries, working
int their homes and usually furnishing their own equipment. Several partially handicapped people
are turning out quality parts for the Buffalo. Schield feels that this, too, is a resource that should
not be wasted.

Turning discaréed materials into marketable products is not only a rewarding experience, but
it is also good business. Seeking this combination has led Waverly Tractor into many interesting
developments.

Waverly Fractor Co.
Sleeping Giant-Hwy. 3 East

o AFRICA'S OWN, THE TINKABI

Africa is proud to announce the arrival of its own tractor, the Tinkabi. With a name derived
from the Siswati word for oxen, the Tinkabi was designed under the aegis of the Swaziland govern-
ment and the National Industrial Development Corporation (NIDC) of Swaziland to give small

The Tinkabiwith
seeding aifaciment
National Indusirial
Development Corp.
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farmers the opportunity to mechanize. As the NIDC theory goes, . . . it [the] agricultural Third
Warld is to develap, it is essewtial that a situpie, low-cost tractor is made available w the favmer w
increase his productivity and income.”

The Tinkabi has many features net normally found on other tractors. Its front loading platform
is capable of carrying 500 kilograws. The addition of a trailer brings the wansport capacity to 2,000
kilograms. The heart of the tractor is an aircooled, handstarted, twin cylinder, 16 horsepower
engine which. under normal farm use, consumes less than 14 liters of diesel fuel per hour.

A wide range of implements can be clamped to the toolbar assembly. Busic cquipment like the
plow, planter, cultivator, ridger, and harrow accomplish the usuai agricultural tasks while additional
features such as a spraver, circalar saw, hammermill, water pump, overhead sprinkler system for up
to four hectares, sawbench, and electricil generator muke a useful contribution to the general chores
that are needed to be done around the farm on a daily basis. As of May 1977, Tinkabi will do all

this for about $2,000.

With a front loading
platform and trailer,
the Tinkabi can trans-
port 2,000 kilograms.

National Industrial
Development Corp.

NORTH AMERICAN SOURCES OF
FOUR-WHEEL TRACTORS

The International Cub Tractor

International Harvester has been making
the Cub for over 25 years. It started out as an
all-purpose farm tractor but has since gained
popularity as a versatile implement for com-
mercial situations: warehouses, loading docks,
nurseries, and small airports. It has a2 15 h.p.,
four-cylinder engine and hydraulic power for
front-, rear-, and center-mounted implements.
The offset front motor mounting improves visi-
bility for front- and center-mounted work. The
one-point fast hitch acts as a swinging drawbar
to hitch or switch implements in a minute or
less. The power take-off can be operated at three The International Harvester Cub
speeds to run a number of different implements International Harvester Co,
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with different power and speed requirements,
Attachments available with the Cub include
mekdboard plow,. cultivators, dises, earth and
snowplows, rotary and sickle bar mowers. The
Cub is slso available as a compact model with
an 18.5 h.p. engine. With lower clearance than
the standard Cub, this unit is better suited for
lawn and estate work.

International Farmall 140 Tractor

Capable of mounting attachments at the
front, center, and rear, the Farmall is used e
witit front and center cultivation to take full
advantage of the Culti-Vision feature, also avail-
able on the Cub. With no blind spot in front,
you can see the ground rigs on both sides of a
single row and control them precisely both
horizontally and vertically, This tractor is
widely used for cultivating tobacco, vegetables,
and nursery stack. One size larger than the Cub,
the Farmall employs a 25 h.p., four-cycle, water.
cooled engine with four forward and one reverse
gear.

International Harvester Co.
401 N. Michigan Ave.
Chicago, IL GQGII

Power King Tractors

Power King, formerly known as Economy
tractors, offers several models. Differing only in

A Power. King tractor with rotary tiller attachment.
Engineering Products Co.

teatures—tire sizes and type of hitch—Power
King tractors put a 14 h.p., four-cycle, air-cooled,
gasoline engine to operate equipment for all
sorts of tasks. A beltdriven power take-.off
on the front of the tractor operates the mower,
tiller, and snowblower while the three-groove
pulley behind the engine drives the sprayer and
hydraulic systems, Other attachments include a
full lie of cultivating equipment: spring-tooth
cultivator, heavy-duty cultivator, toolbar hiller-
furrower, and rotary tiller, as well as a 5-foot
7%l tar, trailer, sprayer, and seed-fertilizer
spreader,

Engineering Products Co.
P.O. Lox 284

1515 E. Ellis St.
Waukesha, W1 53186

Ford 1600

Ford's smallest tractor outside of the lawn
and garden category is their Model 1600 with a
23 h.p. diesel engine. With nine speeds forward
and three reverse and many modern features,
this unit transcends simplicity but is special
because diesel tractors are not commonly found
in the United States. This unit has attachments
for many farm jobs: there are subscilers, cul-
tivators, harrows, mowers, rakes, scoops, cranes,
post-hole diggers, loaders, seeders, and fertilizer
attachments.

Ford Motor Co., Tractor & Implement Operation
2500 E. Maple Rd.
Troy, Ml 48084

Ford Model 1600
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Wheel Horse Series B

The 16 and 199 h.p. Wheel Horse tractors
would fall into the lawn and garden category
except for the fact that they offer a wide variety
of attachments, making them more of a utility
teol than an implement for lawn care. Some of
the attachments include a 3-gallons-per-minute
sprayer, log splitter, landscaping rake, rear-
moupted garden blade, shredder-grinder, 4-foot
side-mounted sickle bar, lug wheels, mowers, cab,
and all Brinly-Hardy cultivating attachments.

Wheel Horse
535 W Ireland Rd.
South Bead, IN 46614

Magnartrac

To date, Magnatrac is the only smallscale
full-.track crawler we have seen. The enclosed
and protected tracking system with side panels
and center idler wheels features No. A550 chain
welded to l.gauge interlocking steel shoes with
ever 10,000 pounds of ultimate track strength,
and dual track tension springs for approximately
8,000 pounds of tension maintained on euach
track. The allgear transmission with four
forward and one reverse speed shifts like an
autoinobile. It is powered by a 16 h.p., valve-in-
head, cool-running, cast-iron (or 12 h.p. standard)
engine. It can utilize over 30 attachments includ-

ing the whole Brinly-Hardy line of farm and
garden implements, both high- and low-lift
loaders with either hydraulic or electric lift sys-
tems, @ 42-inch snow and soil blade, a 42-inch
snowblower, self«dlumping bucket, 36-inch-wide
nanure fork, backhoe, and electric lighe kit.

Struck Corp.
Struck Lane
Cedarburg, W1 53012

Hefty-F and LNT

The Helty.F is an all-chore power tractor
with a 27 h.p., water-cooled, four-stroke, [our-
cylinder, gascline engine with diesel option. A
selective sliding gear transmission operates six
speeds forward and one reverse for a maximum
traveling speed of 8.5 mph {orward. It has a
live power take-off shaft at the rear of the tractor,
a ground clearance of 1914 inches, weighs 2,200
pounds and has a [2-volt starter and generator
and four sealed-beam headlights. Sharing the
same specifications, the Hefty LNT incorporates
the same components into a compact design for
narrow nursery work, Its 38-inch overall tractor
width is adjustable to 56 inches. An optional
creeper gear unit is available to reduce groun
speed to as low as 24y mph for transplanting
and for extra slow ground speed work. Optional
implements include a 60-inch, midmount rotary

The Hefty-LNT
Diana Branch
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mower, front-end loader. {ront-mounted snow-
blower, and all attachments accommodated by
category |, three-point hitches. Examples include
chisel plaws, one- and two-bottom plows, disc
harrows, six-inch blades, one-row cultivators,
field cultivators, 6-inch rotary tillers and a 60.
inch rotary broom.

Hefty Tractor Co.
P.O. Box 188
Juneau, W1 55039

CPI Model AY

Custom Products makes a 14 h.p. tractor
with a four-cycle, air-cooled, manual start engine.
It comes with four forward and one reverse speed
and has a steet channel frame with 60-inch wheel-
base and 1414 inches of ground clearance. As
optional equipment, the Model AY is available
with head and tail lights, a hydraulic power
take-off system with three-point hitch which
operates the lift and all other tools requiring
power, Accessories include a 50-inch rotary
mower, snowblower, 54-inch rear leveling blade,
a 44-inch, l6-biaded, double.disc harrow, six-

sweep cultivator, rotary tiller, 12-inch single-row
ridger, singlerow planter, fertilizer hopper,
transplanter, and tilt-top cargo trailer. Weight:
905 pounds.

Custom Products, Inc.
4232 Roosevelt Rd.
Stevensville, MI 49127

Belarus Model 250

Another air-cooled, four-stroke diesel tractor
similar in size to the Ford 1600 is the Belarus
250. It has a standard three-point hitch with
drawbar, rear PTO and side-mounted power
shaft, eight forward and six reverse speeds. A
full line of attachments and larger unmits is
available,

Belarus Equipment of Canada, Ltd.
43 Goldthorne Ave.
Toronto, Ontario, M8Z 557 Canada

Belarus Machinery, Inc,
7075 W_ Parkland Court
Milwaukee, WE 53223

The Belarus 250
Belarus Machinery, Inc,

NORTH AMERICAN SOURTES OF
GARDEN TRACTCRS

There are literally dozens of lawn and
garden tractors which are available with attach-

ments in North America for aii kinds of large
gardening and small farming tasks. Because they
do not fall in the hard-to-find category we
believe it will be sufficient to provide just a list-
ing of manufacturers and their addresses. Con-
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tact a few of these sources. You'll be amazed at
the attachments available.

Agway, Inc.
P.O. Box 1333

Syracuse, NY 13201

Allis-Chalmers
Box 512
Milwaukee, Wi 55201

Ariens Co.
655 %. Ryan St.
wrilion, WI 54110

Avco New Idea
420 §. First St.
Coldwater, OH 45828

Belknap, Inc.
P.O. Box 28
Louisville, KY 40201

J. k. Case Co.
Outdoor Power Equipment Div.
Winneconne, WI 54986

Central Tractor, dist. by Weaver's Hardware Co.
RD 2, Lyons Rd.
Fleetwood, PA 19522

John Deere
Moline, 1L 61265

Farm & Fleet
1600 E. Lincoln Hwy.
DeKalb, IL. 60115

Farnam Sunrise Equipment and Supplies
P.O. Box 12068
Omaha, NE 68112

FMC Corp.

Outdoor Power Equipment Div.
215 S, Park St.

Port Washington, WI 53074

Ford Tractors

Ford Tractors Operations
2500 E. Maple Rd.

Troy, MI 48084

Gilson Brothers Co.
Box 152
Plymouth, WI 53073

or

3325 Orlando Drive
Mississauga, Ontario, Canada

Glen-Bel’s Country Store
Rs. 5, Box 390
Crossville, TN 38555

International Harvester
Agricultural Equipment Div.
401 N. Michigan Ave.
Chicago, IL, 60611

Massey Ferguson, Inc.
1901 Bell Ave.
Des Moines, IA 50315

Montgomery Ward
1000 8. Monroe St.
Baltimore, MD 21232

MTD Products, Inc.
5380 W. 130th St.

P.O. Box 2741
Cleveland, OH 44111

Roper Sales
1905 W, Court §t.
Kankakee, 1L, 60901

Satoh

P.O. Box 5020
New York, NY 10022

Sears Farm and Ranch Cataleg

Simplicity Manufacturing Co., Ld.

500 N. Spring St.
Port Washington, WI 53074

Tractor S=ppty Co.
7910 L St.
Omaha, NE 68127

Wheelhorse
515 W, Ireland Rd.
South Bend, IN 46614
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and your local hardware store.

INTERNATIONAL 3OURCES OF
FOUR-WHEEL TRACTORS

Finally realizing a market for the small
utility farm tractor, many North American com.
panies are distributing European and Far East
ern tractors, altheugh they have not themselves
undertaken to manufacture them. Those models
readily available in North America but not
manufactured there will be listed first.

Many of the larger agricultural machinery
manufacturers in the United States, like John
Deere and Massey Ferguson, are in the process of
establishing arrangements with foreign manu-
facturers to build small wactors to their own
specifications. As of fall 1977, arrangements
were still heing formalized.

The Holder Model A-18 Tractor

The Model A-I8 was designed by the
Gebruder Holder Company in Germany for use
on hitly vineyard terrain, tree plantations, nur-
series, berry farms—any situation requiring the
combined features of maneuverability, stability,
and power in a compact unit to operate in higi-
density plantings. Its 13 h.p., fourstroke, air-
cooled, diesel engine claims to have the power
of a 26 or 30 h.p. gasoline engine white con-

suming 14 the amount of fuel or less. Model
A-18 comes with a standard three-point hitch
an<l has the unusual feature of articulated,
bends-in-the-middle, steering. Attachments avail-
able include a 31- or 39%inch rotary cultivator,
an implement linkage for steep vertical lift, a
universal implement carrier frame for plow and
cultivating blades, a sickle bar, trailed spindle
gang mowers, rollers, a trailer, seed and fertilizer
spreaders, all varieties of rakes, and miscella-
neous lawn equipment. Larger units are avail-
able.

Gebruder Holder

7418 Metzingen-Wurtt.
Postfach 66

West Germany

Tradewinds, Inc.
P.O. Box 1191

2339 Tacoma Ave. §
Tacoma, WA 48401
Pasquali US.A,

The Italian-buiit Pasquali is a 199 hp.
one-cylinder, four-wheel-drive, four-stroke, diesel
tractor with articulated steering, Models with
24, 29 and 34 h.p. are also available. The trans-
mission employs a sliding-type key gear with
synchronizer supplying nine forward and three
reverse speeds. The PTO has two speeds but it

Pasquali Four-Wheel-Drive
Tractor
Pasquali US.A., Inc.
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can also be synchronized with all tractor speeds.
Supplied with both a two- and three-point link-
age, the hitches can be raised with an inde-
pendent hydraulic lift system. Implements
available for use with the GBT Pasquali include
a rotary tiller, frontmount mower, single- and
double-bottom plows, cultivator, and side cycle
mower. Pasquali offers 1 nuraber of other PTO
attachments—enough to fill a 200-page blooklet.
‘These are discussed in the section on two-wheel
tractors.

Pasquali Macchine Agricole
Via Nuove, 30
Calenzano (Firenze), Italy

Pasquali USA
Verona, W 53593

Satoh Beaver

The 15 h.p. Beaver is made in Japan. It
has a two-cylinder, water-cooled, four-cycle,

diesel engine and is available with either two- or
four-wheel drive. A sliding selective gear trans.
mission system offers six forward and two reverse
speeds with a maximum speed of 7 mph. A
power take.off shaft, live hydraulics, category 0
three-point hitch, sealed brakes, various warning
lights, full lighting, and choice of tire tread are
all standapd. Optional equipment includes front
chassis, front and rear wheel weights, rotary
tiller with special two-point hitch, front power
take-off, power take-off adaptor with guard, and
hydraulic external adaptor plate. All standard
category 0 implements can be fitted to this unit.

Satoh
P.O. Box 5020
New York, NY 10022

Satoh Agricultural Machine Mfg. Co., Ltd.

Lithiva Unkieai Risildine
lllul:u AUALGAL DuUliuing

2-.chome, Uchisaiwai-Cho
Chiyoda-ku, Tokyo, Japan

Satoh Beaver

Kubota Models B6000, L175, 1.225, 1.285
Kubota: offers four basic models, and varia-
tions, of two-, three-, and four-cylinder, liguid-
cooled, diesel tractors with power output ranging
frem 1215 to- 30 ‘h.p. The three-point hitch fits
all category one implements, and the PTO is
located front, center, and rear ‘with a ten-speed
multirange trapsmission. Units are availcble
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with four-wheel drive and 1ug tire options.

Kubota is made in Japan but dealerships are
being widely established.

Kubota Ltd.

22 Funade-cho
2.chome Naniwa-ku
Osaka, japan
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Kubota Madel B6O0o

Kubota Tractor Corp.
300 W. Carob St.
Compton. CA 90220

Yanmar

Another compact diesel tractor available
with either two- or four-wheel drive, is the
Japanese-built Yanmar. The engine has two
cylinders, is water-cooled, and i. a four-cycle unit
available in either 13, 15 or 20 h.p. models. The
constant-mesh /selective mesh gear combination
provides six forward and two reverse speeds. A
twospeed PTO accompanies the three-point
category 6 hitch with hydraulic lift. "T'he Yanmar
can be operated with a rotary mower capable of
covering 114 acres per hour, a frontend loader
and backhoe for the 20 h.p. model, a 30- or
42-inch rear-mount tiller (depending on the size
cf the tractor), and a full line of cultivation
attachments—tandem disc harrow, moldboard
plow, and onerow cultivators with either rigid
or six Danish vibrating § shanks. Attachments
are available through the Yanmar dealers but
are not exclusive to Yanmar.

Yanmar National Sales Manager
Time-Life Building

303 E. Ohio St

Chicago, IL 60611

Yanmar Diesel Engine Co., Lad.
t-11-1, Marunouchi. Chiyoda-ku
Tokyo, Japan

Agrale Model 4100

A four-stioke, diesel, 16 h.p., air-cooled
engine powers a seven forward and three reverse
speed wansmission, differential lock dry plate,
spring-loaded clutch, and a power take-off with
three engine speeds. The unit has a working
weight of 1,100 kilograms, a ground clearance of
12 inches, and a 48-inch wheelbase. It has a
hydraulic lifting system coupled directly with the
front power take-off of the engine, governed by
a controlling threestage lever. Implements in-
clude a two-row seed and fertilizer drill, leveling
blade, cargo transporter, coffec cultivator, cul-
tivating harrow, and three-bottom moldboard
plow.

Agrale S.A.

Rua Sinimbu, 1260

Caixa Postal, 1311

95.100 Caxias Do Sul, RS, Brazil

Iseki TX1300

Similar in design 10 the Kubnata is the watei-
cooled, diesel Yseki. It has nire forward and
three reverse speeds, three speeds on the PTO,
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and a hydraulic lift. Units with four-wheel drive
are available, an Important feature in small
traztors. Often, a small tractor falls short in
tractive ability before it runs out of power. Four-
wheel drive increases traction by 50 percent,
according to Iseki. A wide range of attachments
is available for fertilizing, planting, ridging,
puddling (rice culture in wetlands), mowing,
tedding, mulching, and plowing.

Iseki Agricultural Machinery Mfg. Co., Ltd.
Overseas Dept.

1-3 Nihonbashi, 2-chome

Chou-ku, Tokyo, Japan

Agria 4800 Compact Tractor

Though universally applicable, the 4800
is designed to fill the gap between the range of
operation of the two-wheel tractor and the
commensurable four-wheel tractor in agriculture,
nurseries, orchards, and vineyards. It is powered
by a 19 h.p., aircooled, fourstroke, single.
cylinder engine with six forward and six reverse
speeds, differential, and differential lock. Top
speed is 10 mph. The rear power take-off is
independent of gear speed. Track width is ad-
justable becween 24.2 and 32.3 inches; its ground

_00 _Cb;ﬁﬂa?t'me.c_tér” ﬁflh' reversible
' Agria-Werke

clearance is approximately 10 inches. Equipped
with hydraulic lift and a 12-volt electrical sys-
tem for starter, head and tail lights, and direc-
tion indicators, Weight: approximately 1,323
pounds. Implements and accessories include
rotary tiller, wheel weights, spraying unit with its
own 8 h.p., two-stroke gasoline engine with a
19.8 gullon capacity and high-pressure sprayer
pumping 55 liters per minute, spring-tine cul.
tivator adjustable from 80 to 125 centimeters,
a six-disc harrow with working width of 43.4
inches, reversible plow, side reciprocating
mower, four sizes of earth-boring augers, a two-
part harrow with 70.8-inch working width,
all-weather hood with front window, fertilizer-
broadcaster in three sizes either ground-driven
or driven by a power take-off connection, and
1,100-kilogram-capacity trailer. At the time of
this writing Agria is seeking a distributor in
North America.

Agria-Werke GmbH
7108 Moeckmuehi,
West Germany

Basak-12 Garden-Type Tractor

Weighted wheels are provided with this
compact, single-cylinder, 11.2 h.p. tractor. It has
three forward and one reverse speed and a
mechanical command lifting system with
three.point linkage. Attachments include a
moldboard plow with a working width of 26
centimeters and working depth of 19 centimeters,
a seven-tine or three.row cultivator, ridger, duck-
foot cultivator, subsoiler, and sprayer.

Turkish Agricultural Supply Organization
P.O.B. 509
Ankara, Turkey

Bouyer Tractor Type TE

Made in France, the Bouyer Type TE is a
tractor built for function and simplicity. An
air-cooled, diesel, four-stroke engine with either
one or two cylinders, it comes in sizes varying
from 14 to 20 horsepower. Wheel tread can vary
from 1410 to 1.800 meters. The V.belt trans-
mission provides two speed ranges, high and low,
for three forward speeds and one range of three
reverse speeds. A wooden front platform pro-




TRACTORS

Bowyer Tractor Type TE
Bouyer

vides space for carrying a small load (500 kilo-
grams maximum) without a trailer and provides
a place for carrying extra weight in case more
traction is required. The three-point hitch with
hydraulic lift can be attached to a number of
cultivation implements on a drawbar, A four-
row seeder-fertilizer distributor is available along
with a range of implements for wopical agri-
culture.

Bouyer Moiotracteur MT-8¢

The MT-80 is a front-, two-wheel drive
unit with articulated steering, The rear axle
with seat mounting, the tropicultor, is separable
from the main -power unit. The front unit is

powered with either an 8 or 10 h.p., air-cooled
engine with special equipment for operating in
tropical climates. The two-belt transmission
operates a high and low range for two forward
and one reverse speed. It is not clear whether
or not the power section is designed for use with-
out the tropicultor. However, it does appear
that the tropicultor was designed to allow the
power unit of a walking tractor to function with
attachments for cultivation, plowing, and seed-
ing larger than those of most walking tractors.
It is equipped with a mechanical lifting device
but no power take-off. Attachments include a
subsoiler, a ten-inch moldbeard plow, a spring-
tooth harrow, a ninedtine chisel plow, and a
three-row seeder.

[J

Bouyer MT .80 writh main
power unit, tropicultor, and
moldbaard plow on a
mechanical lift.

Bouyer
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Bouyer
BP 23
Tombhtaine 515310, Flance

TRACTOR ACCESSORIES

The PTC

Power supplied to farm equipment can
come from the unit’s own motor, a pulley drive

from an independent motor, or by the power
take-oft shaft of a tractor. The power take-off
(PTO) arrangement was introduced in the 1920s
and has become the most widely utilized power
source for farm work. Universal joint linkages
between the tractor and implement have mini-
mized the limitations the presence of a tractor
imposes on the flexibility and maneuverability
of this setup. The amount of use any one farm
implement gets in a year does not usually justify

3,

“The flexible network of universal joints linking a PTO shaft to «
*hay baler.

The finger points to o power-take-off shaft on an old model
Iractor with a pull-type hitch.

the investment in a separate motor; so the PTO
offers considerable savings in capital output
here.

Hitches

Machinery is called either pull-type (traii-
ing} or mounted. Pull-type tools simply hitch to
the tractor drawbar and are pulled thus by the
tractor. Mounted toois attazh to tractors in such
a way that they can be lifted entirely off the
ground fur easy turning or transport to and from
fields. Aimost all mounted tools today use the
three-point hitch arrangement pioneered by
Henry Ferguson on the Ford and Ferguson
iractors. (The Allis-Chalmers WD and WD-45
have gheir own hydraulic hitch arrangement
which is somewhat different from the three-
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point hitch and will accommodate only Allis.
Chalmers machinery built for it) The  three-
point hitch (by which a tool hitches to two points
on the drawbar and vne above) makes hitching,
transport of machinery, lifting, lowering, and
depth adjustments relatively easy compared to
older methods. Today, three-point hitches can
be purchased and fitted to almost any tractor.

Pull-type tools are not to be ignored, how-
ever. If you are willing to give up some con-
venience. and especially if machinery does not
have to be transported over the road, older
implements can be used which offer a consider-
able saving. Three-point hitches and tools to fit
themn are in a higher price range than the same
equipment in pull-type models.

Particularly when buying an older tractor,
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Circled are the three points of attachment for g hy-
draufically powered lifting Ritch.

a general rule to consider is to be sure that you
know wkat equipment will or will not fit your
tractor. The ideal is to buy your basic ma-
chinery—plow, disc, planter, mower, cultivator,
and others——together with the tractor on which
they have been mounted.

Many small tractors come equipped with
three-point hydraulic lifting hitches which do
not fit the many pull-type tools made for small
farm and garden ractors. Brinly-Hardy makes
the following adapters to convert three-point
hitches into pull-type on 14 to 18 h.p., category
0 wractors,

A Frame Adapter With Sleeve Hitch

This unit was designed for adapting sleeve.
type hitch implements for use on tractors
equipped with category 0 three-point hitches.
it is required for using Model KK-305 Planter-
Fertilizer., TT-100 Toolbar and BB-363 Fork
Life Kit. Weight: 28 pounds.

Drawbar Attachment (For use with category 0
three-point hitch)

This unit includes cross-type drawbar and
two adjustable support links for drawbar weight
control. Use it for general-purpose trail-behind
attachments. Weight: I8 pounds.

Model HH-1000 three-point A4 Frame Adapter with
Sleeve Hitch.
Brinly-Hardy

The Toolbar

Rather than attaching each implement
divectly to a tractor, the toolbar allows the
option of pulling many attachments at any
desired spacing. When planting, both planters
and fertilizer distributors can be utilized at the
same time. Plantings can be made in irregularly
spaced rows to make way for the tractor’s tire

-

Model BB-370 Drawbar attachment.
Brinly-Hardy
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tracks or for intercropping techniques. When
cultivating, any number of chisels or sweeps can
be mounted on a tool bar in any complementary
combination. The tool bar also offers a savings
in investment in that only a simple bar clamp is
needed for the link between tool and tractor
rather than separate hitching hardware, which
can be especially complicated and expensive
with three-point hitches.

“The above three attachments are made by:
Brinly-Hardy Co., Inc.

P.O. Box 1116

Louisville, KY 40201

FARM TRANSPORT—CARTS AND
WAGONS

Everyone is aware of the need for a utility
uansport vehicle on the farm, and their avail-
ability is certainly widespread. Rather than try
to list 2 full range of sources for this kind of
tractor attachment, we have chosen simply to
cite examples of what is made and offer a few
build-it-yourself plans. When selecting a railer
design, here are a few points to consider.

1. Capacity—both size and volume, can side
extensions be added on, bought or built?

2. For hilly terrain, a long bed, low to the
ground, with a wide tread is best.

3. The longer the distance Letween the hitch
and the axle, the easier it is to back into
places.

4. Do you need a trailer that can dump?

5 Match a trailer to your needs aand to com-
plement the power source pulling it with 2
maximum load.

Build-Ft-Yourself Dumper for a Pickup Truck
Tim Sanford of Alexander, Maine, was kind
encugh to send us these plans for adaptation to
a pickup truck he has found useful. It simply
involves building a platform to fit in the bed of
a wruck, but not fitted around the wheel wells.
It must be free to slide out of the truck. A sturdy
chain arrangement is attached to the front of the
platform as illustrated, to which a fixed line will
be attached. As the driver slowly goes forward,
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the platform and load will be neatly left behind
but not in a duemping position. The driver then
slowly backs up and pushes the load into a
vertical position so the material slides off the
platform.

FALSE BOTIOM TO TO TREE OR OTHER
MAKE PiCF-UP _ FIED POINT (CAROR
TRUCK SELF Sy

DUMPiNG i

You can build this dumper from the Pickup Tri.k
Dumper Plans described in the text.
Howard 8. Berg
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Pickup Truck Dumper Plans
Plans for a rollout dump box are available
for $3.75 (as of fall, 1977).

Howard 8. Berg
3537 Concord Blvd.
Concord, CA 94519

ITDG Ox Cart Plans Utilizing Old Car Wheels
‘This eart uses the front wheels from an old
car or lorry. Wheel mountings are cut off and
welded to a box-section axle fabricated from
angle iron. The cart chassis and kody are con-
structed of wood, and all parts are holted
together.

£T.D.G. ox cart utilizing
ald car wheels.

¥TDG Plans for Wananchi Ox Cart

Designed to carry a load of 1,400 pounds,
this care is pulled by two oxen. The wood-block
axle bearings, each made of two pieces of wood,
are oil-impregnated by soaking in hot oil, and
the axle bearing hold is drilled centrally through
the blocks. This bearing design facilitates ease
of maintenance and renewal of the bearings by
carpenters in rural areas.

- L.T.D.G. Wananchi ox cart

ITDG Cart For One Draft Animal Plans

Designed to carry a load of 1,400 pounds,
cart is pulled by one donkey or an ox. The
woad-block axle bearings are oil-impregnated by
soaking in hot oil before drilling and assembly.
Both :he front and back boards of the cart body
are removable. The cart shafts can be made of
tubular metal pipe instead of timber for extra
strength,

All the above plans are available from:
Intermediate Technology Publications, Ltd.*
9 King St.

London WCZE 8HN, England

1. T.D.G. curt for one draft animal

Tractor Carryall Plans

Plans for a nonwheeled carryall bed to be
attached by a three-point hitch to a hydraulic
lift system of a tractor are available for a slight

charge.

VITA (Volunteers in Technical Assistance)
3206 Rhode Island Ave.
Mt Rainer, MD 20822

Heald's Hauler

Available as a kit, this guarter-ton utility
truck features large flotation tires, sturdy tubular
frame, and dump bed. The large, padded seat
and bed tip open for easy access to the engine.
The truck is powered by either an 8 h.p.
Tecumseh or a 10 h.p. Synchro-balanced Briggs
& Stratton four<ycle engine. A large Comet
torque converter, forward and reverse trans-
mission, number 40 chain, and differential axle
complete the drive train. Hand-operated throttle
and hydraulic disc brakes are standard. Lights,

* Intermediate Technology publications «an  be
ordered from International Scholarly Book Service,

“Inc., Box 555, Forest Grove, Oregon $7116
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The Heald Haunler
Heald, Ine.

speedometer, knob tires, and spark arrest muffier
are options. The Hatler comes in easy-to-build
semikit form with all parts furnished. 'The
engine and transmission come assembled and are
mounted on the welded and painted frame. The
tites are mounted on the rims, so all that is
required is to bolt the varvious parts together
using an easy-to-follow step-bystep procedure.
Construction time averages 6 to 8 hours.

Heald, Inc.
Dept. DT'B, P.O. Box 1148
Benton Harbor, MI 49022

Bike Barrow

The bike barrow was designed by Jay Welsh
at the Foundation of Self-Sufficiecncy Research
Center, 35 Maple Avenue, Catonsville, MD
21228 as a simple pushcart to be built from
recycled materials. The three-wheeled cart, built
from two discarded bicycles, two-by-fours, and
plywood can be maneuvered by one or two
people. Plans presented in the May 1977 issue of
Rain magazine are available by purchasing that
issue.

Rain Magazine
2270 Northwest Irving
Portland, OR 97210
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Fayette Trailer Carts

Fayette offers models of wide-bottomed
trailer carts 4 feet wide by 6 to 8 feet long that
carty up to 1,200 pounds. Rugged wheels are
designed for tramsport across the country or
arournd the corner.

Fayette Mig.
Fayctte, OH 43521

Garden Way Handcart

Three sizes with a wooden body are avail-
able as kits or finished carts.

The Garden Way hand cart
Garden Way Research
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Garden Way Research
Department DTB
Charlotte, VT 05445

Economy Handcart

Plans are available for a cart with large
wheels which converts easily to a garden tractor
dumping cart. Tips on acquiring construction
parts are also provided.

Economy Designs
Box 871, Dept. DTB
East Douglas, MA 01516

Vermont Ware
Two carts are available with 300-pound

capacity and metal beds.

Vermont-Ware
Dept. 702-DTHB
Hinesburg, VT 05461

Utility Trailer

A utility trailer capable of on-the-road travel
is available in three sizes, all with a 1,200-pound
capacity. The utility model weighs 389 pounds,
has 24-inch removable side racks and a bed sized
102 x 55 inches. The bed tilts for easy loading
of equipment.

Vann Industries
Clinton, NC 28328

“ASSORTED TRACTOR ATTACHMENTS

A number of tools and implements for the
small fatm tractor are available for miscellaneous
farm tasks which do not fall comfortably under
one heading. We thought it would sufiice to
illustrate these implements with only one repre-
sentative paotograph and descriptive caption
since differences between manufacturer’s models
are slight and because often the function is quite
familiar.

A middlebusier, designed [or the large garden or
small tarm, gives a full 12- or I5-inch cut, Two-row
models are available, and hoth use a standard
category I hitch.

Independent Mig. Co.

Espectally of interest Lo nurserymen
and builders, a boxscraper or land-
scraper with its scarifier shanks assists
in leveling and grading tan i,
Independent Mfg. Co.
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Forklifts, for lifting,
hay handling, and

short-haul transporting,
can be valuable work
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SVeTS.
EBrinly-Hardy Co.

Tractor-operated post hole diggers, or
augers, make quick work of digging
holes in most types of soil.
Independent Mig. Co.

Scoops, attached to a tractor with a three-point hiteh, can
be used for pond and ditch digging, feedlot cleaning, and
moving and dumping materials o the farm.

Independent M. Co.
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Rear blades, especiatly when they can be angled or
reversed, can be utilized for a variety of tasks includ.
ing landscaping, leveling, grading, and snow vemoval,
Brinly-Haxdy Co.

The Agrin walking tractor with ¢ hauling
wagen, fully equipped for roud travel.
Agria-Werke

A boom crane is
useful not only
for lifting, but
also for pulling
fence posls,
changing wagon
tires, and even
for some portions
of a farm slaugh-
tering operation,
Wikomi Manu-
facturing Company
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SHOULD YOU INVEST IN FOREIGN MACHINERY?

At the international level, attachments for two- and four-wheel tractors are not difficule to locate.
Each manufacturer generally offers a full line of implements to fit his machinery, including even the
unfamiliar power take-off tools for windrowing, harvesting, and pumping as explained in each
chapter of this book. In North America, the latter are not always so easy to come by, but three
companies do carry the basic tools required for plowing, cultivating, and seeding with small tractors.
These include the Brinly-Hardy Co., Inc, PF.O. Box 1116, Louisville, KY 40201; the Independent
Mfg. Co. (IMCQ), P.O. Box 300, Neodesha, KS 66757; and the Special Products Co. (SpeeCo), 15000
West 44th Ave,, Golden, CO 80401, Many big-name manufacturers, who build tractors, carry a line
of attachments from these smaller companies.

Europeans have all the tools they need for the small farm and they all attach to one power unit
For many implements, we have found no North American counterpart, but if available at ail, chances
are such counterparts will have their own motors. Certainly there are advantages to having one
machine running while tending another, but consolidation provides the resources to afford a huskier
power unit or other attachments.

Foreign manufacturers have shown considerable interest in marketing in North America, and
from our vantage point, the prognosis for getting these tools into the hands of America’s small
farmers looks very good.

SOURCES OF ASSORTED EQUIPMENT FOR TRACTORS
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ALLIED X
ARPS DIVISION OF CHROMALLOY X
BEAUVAIS ET ROBIN, ETS. X X
BRANTLY MFG. CO. X
BRINLY-HARDY X X X X
CECOCO | . X X X
CENTRAL TRACTOR X X
CONTINENTAL PRODUCTS X
CORSICANA GRADER & MACHINE CO, X X X X X X
GANTT MFG. CO. X X
W. HERTECANT X X
X

IMCO (INDEPENDENT MFG. CO., INC)) X X X X
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“Well sure,” you say, “those tools are great for European farmers who have the manufactarer
next door and can get parts and service with no problem. What about small farmers in the United
States who can’t wait to send for a part overseas?” Taking seriously the small-scale farming market
and the skepticism against investing in foreign equipment, some companies (like Kubota and
Pasquali, for instance) are setting out to solve that problem. For example, the Pasquali Company
in Barcelona, Italy is establishing an arm of its company in Verona, Wisconsin called Pasquali U.S.A.
Instead of passing through the hands of an importer, a distributor, and 2 ‘dealer, all of whom
handle a variety of products, Pasquali wiil serve as both importer and distributor and will handle
only Pasquali products. They will stock every part that would be found at the manufacturing
plant in lialy, so that a dealer need only send to them for a part and be assured of the same service
as if they were dealing with a Detroit manufacturer. As for service, Pasquali US.A. is planning a
training program for its dealers right at the manufacturing plant in Barcelona.

All this is great news to the small-scale farmer. Not only does it lend credibility to foreign
products as worthwhile investments in the future in North America, but it stimulates the competitive
spirit in our own free-enterprise system. We have had many requests for this book from United States
manufacturers who are interested in new product lines. If the market reveals itself, many will jump
at the chance to satisfy it. As we mentioned earlier, John Deere, Allis-Chalmers, and Massey Ferguson
are contracting to sell Japanese-made intermediate tractors under their own names.

" The ball is already rolling. There's no reason for this marketing approach to stop with
tractors. Meanwhile, study the foreign alternatives as prospects of things to come.
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INTERNATIONAL MODERN
MACHINERY, INC. X X X
K-W MFG. CO., INC. X
MONTGOMERY WARD X
PENGO CORP. X
PIERCE OF WEXFORD X
SEARS, ROEBUCK & CO. X X X X X
SOUTHEAST MFG. CO. X X X
SPEECO (SPECIAL PRODUCGTS) . X
TRACTOR SUPPLY CO. X X X X X
THE VASSAR CO. . X X X X X
WIKOMI MFG. CO. X X X
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e T

Equipment for Seeding
and Planting

The simplest hand-operated planters are the
walking stick type, most suitable for planting
seeds at wide spacings or for interplanting. They
can be used in quite rough seedbeds so long as
the ground is soft enough for the stick to be
inserted.

A hand-pushed, wheeled seeder normally
requires & well-prepared seedbed for casy pene-
tration and uniform placement of seed as well as
ease of operation. Two or more of these seeder
units may sometimes be mouanted on an animal-
drawn tool bar.

After hours of back-bending labor, Don Green, a
Michigan gardener, decided there was an easier way
to put his sceds in place~—to make an extension of his
kand. Using the top part of a Yygallon plastic con-
tainer and a plastic tube used in a golf bag to protect
the club- shafts, he created a seed funnel. Tolal cost
was [& cents, and his device can be used to place
rock fertilizers or shrubs or garden plants too.
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The simplest animal-drawn seeders consist
of a cultivator-type tine carrying a tube through
which seeds are dropped by hand. These imple-
ments ensure that the seeds are sown in lines at
approximately constant depth, but the spacing
along and between the rows depends entirely on
the operator’s skiil. Single-row and multirow
versions are available. Meost units are fitted with
a reversible, adjustable marker.

Animal-drawn planter with mechanical seed-metering
plates.

Animal-drawn seeders with mechanical seed
metering arc of two types.

1. Those planting several rows at close spacing
are commonly used for grain crops in humid
ot irrigated areas.

2. Single-row machines are generally used to
space seeds at wide intervals in drier areas.

Various mechanical seed-metering systems
are used. A rotating brush or agitator controlling
the flow of seed through an adjustable open-
ing will handle most types of seeds with minimal
damage, as will contrarotating soft rollers, but
these mechanisms do not closely control seed
spacing in the row. Fluted roller feed mecha-
nisms give more accurate control of the overall
seed rate per hectare but, again, do not control
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spacing in the row. Cell-wheel and pcriorated
belt-metering  systems can give very precise
spacing of seeds, particularly those which are
approximately spherical in shape. The meta}
cell wheel is more likely te cause damage to

Some seeders can be adjusted to plant bunches
of seeds at wide spacings.

Many animal-drawn seed drills can also
place fertilizers close to the seeds, where they may
be more effective. Specialized fertilizerspreading

equipment is available.*

delicate seecls than the fexible perforated belt.

SEEDING

by Rob Johnston

To plant large seeds in large amounts, we generally use our two-row corn planter. However,
most of our crops are smalil seeded, or planted in pieces too small to make setting up a corn flanter
practical. The implement which really comes in handy is our Planet Junior Number 300-A seeder.
Planet Junior has been making hand garden implements for over 100 years, and the models have
hardly changed. The 300-A has been made since the 19265, and the current unit is nearly identical
to the first ones made, :

The Planet Jr. 300-A Seeder.
Cumberland General Store

We seed lettuce, beans, and everything in between. We could do just as good a job seeding by
hand, but this is where the weather sets the rules. Here in Maine, considering the crops we're
growing, we have to take full advantage of days with good planting weather, We might sow four
crops with the hand seeder where we woukl have time to sow only one by hand. The unit is made
of cast iron and steel and has enough weight (over 40 pounds) to roll with good momentum.
Anyone who has tried to push a plastic seeder on les:-than-perfect soil can appreciate this feature,

The seeding mechanism of the 300-A is simple. A small, fluted, feed wheel inside the hopper
pushes the seed through a hole in the stationary seed plate; the seed falls into the furrow made
with the depth-adjustable opening piow, is covered with a down-pressure-adjustable coverer, and
firmed with a concave, rear packing wheel which leaves a slight ridge over the seed for ¢asy sprout
penetration. When changing from one seed to another o varying the spacing at which the seed is
dropped, the seed plate hole size is changed (there are 39 different holes from which to choose).

Of course, we do a lot of seeding by hand, especially for our trials, where we may have 200
10- or 15-foor ro'vs in a single trial. The time it tukes to empty and refill the hopper on the
Planet Junior seeder is impractical on these short rows of many different varieties. However, we
often use the seecer to make rows for hand planting.

* Reprinted with permission from Tools for Agriculture: A Buyer's Guide to Low Cost Agricultural Implements,
by John Bovd (London: Intermediate Technology Publications, Lid.).
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For the first row, we stretch a line between stakes and run the seeder along this line. The
seeder has an adjustable row marker which marks the next row, so if we get the first row straight
(easy when using a tight line), all the other vows in the planting will be straight wo.

Teo make the furrews prior to hand sowing we use our Planet funior garden plow, one of the
high-wheel types that you find almost everywhere, which are made by numerous companies. I'm not
sure ubout the other brands, but ours comes with three differentsized furrows. For large sced such
as peas and potatoes, we use the moldboard plow attitchmment. After sowing the seed, the plow is
run first down one side of the furrew, then back in the opposite direction down the other side,
closing the furrow and covering the seed neatly and very quickly. 1t is certainly a whole lot faster
than using a hand hoe. For small seeds such as carrots, we use the small cultivator tooth on the
high-wheel plow and then cover the seed by hand during sowing.

HAND-OPERATED JAB PLANTERS

A hand-operated jabr planter.
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For at least a century, most of the corn in
this country was planted with jab planters. Two
ariations on the same idea were built, but hoth
of them are basically glorified dibble sticks. The
lower steel blade of the planter was jubbed into
the ground, and then, by moving the handles,
three or four kernels of corn were dropped from
the planting box through a planting wbe into
the ground opened up by the blades. When the
point of the planter was pulled out of the
ground, the dirt fell around the seed.

Even after these planters were more or less
obsolete, farmers used them to replant hills of

Gene Logsdon demonstrating the use of the jab
planter,
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corn skipped by the horse-drawn planter.

Today, a jab planter can come in handy
for interplanting. For example, if you have a
row of corn up and growing and want to plant
pole beans beside the cornstalks, the hand
planter is just what you need. You can walk
along the row, plant the seeds where you wili,
and not disturb the soil around the already grow-
ing corn.

Fancy new models of the jab planter ave
still available and are used in research plot
planting. They are aveilable from manufac-
turers and suppliers of seed industry equipment.
Old, used jab planters are often available at
farm sales. You might pay $5 for one, or you
might pay $35-—vyou can never tetl 4. an auction.

NORTH AMERICAN SOURCES OF
HAND PLANYERS
Jab-Type Hand Planter

‘The Allan Machine Company has three
models ef jab planters which are hand fed,
spring operated, have a metal barrel, and will
adjust to different planting depths.

A3

ALMACO Slim-Style fab Planter model SHP-NB.A
Allan Machire Co.

Model SEHIP-NBA

This is a slim-style unit and has a
narrow, single barrel weighing 414 pounds
with a 134-inch by 74-inch barrel opening.

Model HP-SBA

This is a single-barrel model which
weighs 4 pounds and has a wooden back and
a barrel opening of 214 inches by 3 inches at
the top.

Model HP-DBA

The third mode]l has a double. or
divided-barrel style and comes with a wood
back.

ALMACO Single-Barrel Job Planter model HP-SBA
Allan Machine Co,

Alan Machine Co.
P.O. Box 112
Ames, JA 50010

Potato Planter
Made of lightweight, corrosion-resistant ma-
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terials, this unit plants potatoes at adjustable
depths, It has a one-year guarantee.

T

Haned e potato pluiter.
Esimay Products, Inc.

Esmay Products, Inc.
P.O. Box 547, Mapie St.
Bristol, IN 46507

Jab-Type Hand Planter

Burrows offers two models, both made of
sheet metal and hardwoods. A spring.operated,
planting depth adjustment is provided. The
4-pound units are approximately 33 inches high
and have an opening 214 inches by 8 inches at
the top of the barrel.

Burrows Equipment Co.
1316 Sherman Ave.
Evanston, 1L 60204

Maquinas Agricolas
Avenida Brazil No. 232
Marilia, Brazil
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The Plantmaster

To operate the plantmaster, you select onc
of a range of seed-metering discs according to the
seed size, adjust the foot, place the unit on the
soil, and depress the handle. A seed is aute-
matically inserted into the soil. Up to 2,500
seeds can be planted per hour at a depth between
6 and 66 millimeters.

Vandermolen Corp.
HS Dorsa Ave.
Livingston, NJ 07039

Richmond Gibson, Ltd.
Salisbury Rd., Downtown Salisbury
Wiltshire, UK.

The Cumberland Plant Seiter
Cumberland General Store

Cumberland Plant Setter
The Cumberland Plant Setter is a heavy
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tin tank with a chute grooved and soldered to
assure sturdy comstruction. High-carbon steel
shovels with large, curved flanges rake the earth
over the roots. It sets, waters, and covers tomato,
tobacco, pepper, cabbage, sweet potata, straw-
berry, and other slip plants in one operation.
Shipping weight is 12 pounds, height is 30 inches,
and the diameter of the funnel chute is 414
inches.

Cumberland General Store
Rt 3, Box 479
Crossville, TN 38555

INVERNATIONAL SOURCES OF JAB PLANTERS
Hand Maize Planter
A single sced is placed in the soil auto-
matically when the stick is inserted. It can be
used with one hand and is suitable for small
cultivation or experimental work. It weighs 0.5
pounds (0.2 kilograms).

Cossul & Co. Pvt,, Ltd.
Industrial Area, Fazalgunj
Kanpur, India

Models PD, PCM, PC, PA

There are five variations of a basic two-
handled, hand-powered, spring-operated jab
planter.

Marila Industria E. Comercio Saszaki, Ltd.
Avenida Brazil, 252

Caixa Postal No. 196

Marila CEP 17.5000

Estado de Sao Paulo, Brazil

Hand-Operated Seed-Dressing Drum Plans

The object behind this drum was to build a
seed-dressing device for village use, the design to
be of fairly simple construction so that it could
be made by local craftsmen.
) The test drum used was an ordinary water

- tin of approximately 13 inches (330 millimeters)

- in diameter and 15 inches (382 millimeters) in
heighe.

It was found that this drum had a capacity
of 30 pounds. (13.6 kilograms) of Chalimbana
grounduuts, 35 pounds (15.9 kilograms) of oy-

beans or maize, and 38 pounds (17.2 kilograms)
of fertilizer when filled correctly. In a dura
bility test, a total of 114 tons of fertilizer was
mixed without signs of damage. The drum was
also used lor seed dressing of groundnuts and
maize with satisfactory coverage performance and
no apparent adverse effect on germination.

Intermediate Technology Publications, Ltd.*
9 King St.
London WC2E 8HN, England

THE HORN SEED SUWER

The simplest kind of broadcasting seeder,
the Horn Seed Sower, consists of a reservoir
which funnels seed into a long tube. The opera-
tor holds the tube, or horn, at the end closest to
the reservoir, and with a skilled flex of the wrist,
seed is flung out of the tube. It can be used to
broadcast any seed to be grown in a solid stand
and, in experienced hands, will result in a more
even distribution of seed than would be achieved
by hand alone.

SOURCES OF HORN SEED SOWERS

Horn Sower

This device sows primarily smooth grass or
grain by swinging its horn back and forth, This
sower spreads seed evenly from 30 to 40 feet at a
rate determined by the adjustable feed gate in
the base or tube joint and by rate of step. It
comes with an I1-inch duck bag and an extension
funnel attached to a tin distributing tube 22
inches long, 114 inches at the base and 34 inch
at the mouth, This sower has a capacity of 14
bushel and a shipping weight of 1 pound, 8
ounces,

Cumberland General Store
Rt. 3, Box 479
Crossville, TN 38555

The Cyclone Seeder Co., Inc.

Box 68

Urbana, IN 46990

* Intermediate Technology publications can be

ordered from International Scholarly Beok Service,
Inc., Box 555, Forest Grove, Oregon 97i16.
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Heorm Sower with canvas bag.
Cumberland General Store

Horn Sower

This horn seed sower has a metal horn in
three sections. It has an adjustable rate gauge
and wire scatterer. The shoulder strap is also
adjustable. It can be used for seeding grasses
and small grains on any acreage. Its capacity is
I peck.

Horn Sower
Cumbetland Genera! Store

Betknap, Inc.
P.O. Box 28
Louisville, KY 40201

Cumberland Country Store
Rt. 3, Box 479
Crossville, TN 38555
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Glen-Bel’s Country Store
Rt. 5, Box 390
Crossviile, I'N 38355

THE HAND-CRANKED BROADCAST
SEEDER

A turther refinement of the horn, the broad.
vast seeder hangs by a strap over the shoulder.
Seed in the canvas bag or metzl hopper flows
through an adjustable hole in the bottom onto a
distributing fan which is powered by a hand
crank. The fan spreads the seed evenly over the
ground. Adjustments let you alter your seeding
rate to suit the crop. But remember that the
speed with which you walk and turn the crank
will also vary the seeding rate considerably. You
have to learn to walk and crank uniformly and
then match the seeder’s adjustments to your mo.
tions. Cyclone and Universal are two popular
brand names available from most hardware
stores and country catalogs. Models are light- or
heavy-duty, the former for sowing seed only, the
latter for spreading fertilizer and lime. Don’t try
to spread fertilizer with the lighter models,
though, Much larger broadcasters pulled behind
a tractor and powered by a power take-off shaft
are capable of extensive broadcast-planting
coverage.

SOURCES CF HAND-CRANKED BROADCAST SEEDERS
Cyclone

This is a triple-gear, adjustable sower with a
sclt-feeding, oscillating feed plate. Equipped
with a wide shoulder strap, an 18. by 614-inch
hardwood base, and spring stop, it is 1014
inches in diameter and weighs 5 pounds. It
broadcasts all kinds of seed and is readily avail-
able through mail-order catalogs and hardware
stores.

Cyclone
Cumbrerland General Store
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Litde Giant

This s a seeder with a double-feed flow to
sow any kind of seed 10 be broadcast. It has an
automatic feed flow which can be adjusted for
any amount of seed per acre. Fentwres indude a
wide shoulder strz;-. . 7. by 14V4-inch hardwood
base, a foursectic . distributing wheel 1014
inches in diamcicr, and a selfagitating feed
plate. The seeder has a capacity of 14 bushel
and is readily available through mail-order
catalogs and hardware stores,

Little Giant
Cumberland General Store

For more information on either of the above
seeders, write:
The Cyclone Seeder Co., Inc.
Box 68
Urbana, IX 46990

Collapsible Hand Spreader

A rotary agitator whirls material out to
cover up to a 15-foot-wide swath depending on
the density and particle size of the material
being spread. It comes with an adjustable
spreading rate gauge, spring load, trigger action
on-off switch, die-cast metal gears, and measures
101, inches high with a 9-inch diameter.

Other Hand-Cranked Broadcast Seeder Models

Burrows Equipment Co.
1316 Sherman Ave.
Evanston, IL. 60204

Cumberland General Store
Rt 3, Box 479
Crossville, TN 38555

E. C. Geiger
Rt. 63, Box 2385
Harleysville, PA 19438

AL ML Leonard & Son, Inc.
P.O. Box 8i6
Pigua, OH 15356

Mother's General Store
Box 506
Flat Rock, NG 28731

Sears, Roebuck & Co.
Farm and Ranch Catalog

Hand-Pushed Broadcast Seeder

Cyclone also has a hand-pushed, broadcast
seeder-spreader which is popularly used for
spreading fertilizer. It is accurate in ounces or
pounds per 1,000 square feet. A tapered-edge
spreader eliminates skips and double overlaps.
It comes equipped with micro dial settings for
light, medium, or heavy applications, 8-inch
wheels, T-bar handle, and a galvanized steel
hopper. This seeder is easy to find in any hard-
ware stote or country catalog.

Casoron Spreader

The Geiger Casoron is a rigid, rust-resistant
unit weighing & pounds. The Casoron spreader
can spread or seed at a rate of from 50 to 500
pounds per acre. The flat base keeps the unit
from tipping while filling. An adjustable con-
trol varies the swath width from 3 to 12 feet.
The unit comes with a wide shoulder strap and
a lubricated gearbox, sealed for protection.

E. C. Geiger
Rt. 63, Box 285
Harleysville, PA 19438

Hand-Pushed Row Seeders

Small row planters mount the seed box on
one or more wheels which not only carry the
seed box but activate a disc or plate, as it is
called, in the bottom of the seed hopper. As
the plate moves around, it allows the seeds to
fall through the planting tube into the soil at
regular, uniform spacings. In the simplest type
of - ow seeder available, for example, the Plant-
R’te and Dial-A-Seed sceders, the wheel is the
planting disc. The smallest two-wheel seeder
with changeable discs for different planting
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intervals is the light Esmay seeder, which is
regularly advertised and sold through catalogs
and garden stores. A little larger and heavier,
with a larger choice of planting depths and
plates, ate the Lambert, the Planet Junior, and
one from Danville Manufacturing Co., Danville,
IN 46122 (sold by Sears). There are probably
others.

Lambert Corp.
519 Hunter Ave.
Dayton, OH 45404

Planet Junior Division

Piper Industries

P.O. Box 1188, Freeport Center
Clearfield, VT 84106

SOURCES OF HAND-PUSHED ROW SEEDERS
One-Wheel Seeders

With this unit, the wheel is the planting
disc. It is sometimes called a Dial-A-Seed planter.

Countryside Catalog
Rt I, Box 239
Waterloo, WI 53504

Mother's General Store
Box 306
Fiat Rock, NC 28731

Sears, Roebuck & Co.
Farm and Ranch Catalog

Wolf Tools for Lawn & Garden, Ltd,
Ross-on-Wye
Herefovdshire HRY 5NE, UK.

Two-Wheel Seeders

The lightweight version of two-wheel--one
front, one rear—push seeders opens soil, spaces
and covers seed, packs soil, and marks the next
row in one operation. This unit usually cemes
equipped with six seed plates and an adjustable
ground opener and row maker.

Burrows Equipment Co.
1316 Sherman Ave.
Evanston, IL. 60204
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Caountryside Catalog
Rt 1, Box 239
Waterloo, W1 53594

Esmay Products, Inc.
P.O. Box 547, Maple St.
Bristol, IN 46507

Farm & Fleet
1600 E. Lincoln Hwy,
DeKalb, IL 60115

Montgomery Ward
1009 § . Yioaroe St.
Baltimore, MD 21232

Sears, Roebuck & Co!
Farm and Ranch Catalog

American Spring & Pressing Works Pvt., Ltd,
P.O. Box 7602
Malad, Bombay 400 064, India

Before the development of a seed-metering device, this
funnel seeder made hand seeding easier. One person
would push as another rhythmically tossed seeds into
the funnel.

Agriculture Canada

Heavyweight units are available from:

J. Gibbs, Ltd.
Stanwell Rd,, Bedfont, Feltham
Middlesex, TW14 8ND, UK.
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Richmond Gibson, Ltd. Countryside Catalog
Salisbury Rd.. Downton Salisbury Rt. 1, Box 239
Wiltshire, U.K. Waterloo, W1 53591
Lambert Corp.

519 Hunter Ave. Montgomery Wind
Dayton, OH 15404 1000 8. Monroe St.

Baltitnore, M)} 21232
Planet Junior Division
Piper Industries

£.0. Box 1188, Freeport Center . i . i
Clearfield. VT 84106 Constructed of corrosion-resistant materials,

this push seeder comes with six seed plates for
seed sizes ranging from radish seeds to corn and

Precision Garden Seeder

Molar-Werke, Engal: & Sieper :
Postfach 14 02 24/25 bean sceds.
5650 Remschied 14, Germanv

Project Equipment, Ltd.
Fudustrial Estate, Rednal Airfield
West Felton, Oswestry

Salop SY11 4HS, U.K.

Russei’s {Kirbymoorside), Ltd.
The Works Kirbymoorside, Ltd.
York YO6 6D}, UK.

Sears, Roebuck & Co.
Furm and Ranch Catalog

Stanhay {Ashford), Ltd.
Ashford
Kent TN23 IPB, UK.

Tanzania Agricultural Machinery Testing Unit
P.O. Box 1389
Arusha, Tanzania

A. J. Troster Landmaschinenfabrik
6308 Butzbach, Oberhess
Postfach 240, West Germany

Earthway Precision Garden Seeder
Esmay Products, Inc.

Seeder Attachment Burrows Equipment Co.
Offering versatitity to the high-wheel cul- 1316 Sherman Ave.

tivator, a seeder attachment opens the furrow, Evanston, IL 60204

drops znd spaces seeds, covers the furrow, and

marks the next row. Six interchangeable seed Countyryside Catalog

plates make the unit able to handle seeds of all Rt. 1, Box 239

sizes, Waterloo, W! 53534

189




TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS

Esmay Products, Inc.
Dept. 70GP2
Bristol, IN 46507

Montgomery Ward
1000 S. Monroe St.
Baltimore, MD 21282

Sears, Ruebuck & Co.
Farm and Ranch Catalog

Professional-Type Seeder-Fertilizer

This seeder has a heavy-duty construction
for largs arveas. It seeds and feriilizcs in one
operation. A choice of seven different-sized
discs plus two sprockets offers over 20 spacing
and depth combinations. The seeder opens the
furrow, plants, covers, fertilizes on hoth sides of
the seed, and marks the next row. It holds I
quart of seed and 15 pounds of fertilizer, and has
a shipping weight of 80 pounds.

Sears, Roebuck & Co.
Farm and Ranch Catalog

‘Golden Harvest Garden Seeder

This seeder opens the soil, plants and spaces
seeds, covers and firms ‘the soil, and marks the
next row in one operation. It comes with six
seed plates that will handle most seeds and has
rear-wheel drive. The Seeder Attachment can be
ordered to fit the high-wheel cultivator with a
24-inch wheel and a slot attachment foot, or as a
separate implement. . The seéder weighs 12
.pounds the auachment alone, 11 rounds.

_Farm & F!eet
-}1600 E. Lincoln Hwy.
: DeKalb IL 601'5

Mother s General Store
Flat Rock, NC 28731

. Garden Seeder
This: Garden Seeder opens the soil, spaces,

plants, covers seeds, and marks the next row all '

. in one pass. ‘A drag chain covers the seeds ahead
_ of the rear wheel which then packs the soil.

There are six plates for versatility, and a kick-
stand holds the seeder upright for filling the
hopper. It has a shipping weight of 11 pounds.

Sears, Roebuck & Co.
Farm and Ranch Catalog

Planet Junior Number 4 Seeder

This seeder is available with or without
cultivating attachments. With the attachments,
it combines six tools in one:

1. an accurate hill-dropping seeder,
2. a rapid, continuous row seeder,
3. a light-running, single-wheel hoe,
4. a sturdy, single-wheel cultivator,
5. a furrower, and

6. a hand plow.

Shipping weight: 50 pounds.

Planet Junior Number 300A Seeder 7309X

This seeder is' equipped with three inter-
changeable plates with a total ot 39 holes giving
ample adjustment for any variety of seed. It
includes 2 K712 opening plow. Shipping weight:
55 pounds each.

Planet Junior Division

Piper Industries

P.O. Box 1188, Freeport Center
Clearfield, VT 84106

Almaco V-Belt Planter and Applicator

.. The. V-belt planter is available as either a
hand. or power-driven unit. It is manufactured
for experimental agronomic work at universities
and research stations. Features include a planter
shoe depth adjustment, a 14.inch, wide-faced
drive wheel, six interchangeable sprockets, roller
chain drives, V-belt tension adjustment, V-type
covering wheel, rubber-tired running gear, and
adjustable handles. It is designed for use in
planting test plots and in applying fertilizers,
insecticides, and granular materials. Two models
are availatle,

Allan Marhine Co.
P.O.Box 112
Ames, IA 50010




EQUIPMENT FOR SEEDING AND PLANTING

JEMACQ Endless V-Belt Planter-Applicator
AHan Machine Co.

English Seeders

Two types of seeder are available from this
company, and each may be pushed by hand or
mounted on a Unibar animal-drawn tool bar.
The reciprocating slide-action seeder was de-
signed mainly as a precision seeder for use with
hybrid maize, but can also handle groundnuts
and beans using the standard maize slide, The
seeder drops two or three seeds at 45-centimeter
spacing with fertilizer alongside. Slides with
smaller hoies are avaifable to enable sorghumi,
millet, and delinted cotton to be sown. A simple
reciprocating action, combined with positive
ejection of the seed (by slide-actuated springs),
ensures troublefree operation. The use of
graded seed is preferable. Seeds and fertilizer
are kept separate throughout, so that burning
of the seed does not occur.

The roller-seeder can be supplied as a two-
wheeled, single-row machine for hand propulsion
or ridge planting with an animal-drawn tool bar.
Multirow tool-bar-mounted versions can also be
supplied. The seed rollers can be drilled to suit
the customers’ requirements, allowing any

spacing along the row up to a maximum of 1.65
meters. Seed ejection from the rollers is positive.

Project Equipment, Ltd.
Industrial Estate, Rednal Airfield
Waest Felton, Oswestry

Salop SY11 4HS, UK.

Hand-Operated Sowing Machine

Union Tractor Workshop
8B, Phase 11

Mayapuri Industrial Area
New Delhi 110 027, India

IRRI1 Multihopper Seeder

This unit was designed by the International
Rice Research Institute in the Philippines for
sowing pregerminated rice. It can sow 50 kilo-
grams of pregerminated seed per hectare in 5 to
7 hours. Pulled by one man, the single central
ground wheel drives the metering tools. Row
spacing is 25 centimeters. This seeder requires:

1. pregerminated seed,
2. good water controel at planting time, and
3. good land preparation.

SEED HOPPER

SECTION A-A'

FRONT VIEW

IRRI Muitihopper Seeder

D. H. Fanin Implements
Km. 1, National Hwy.
Roxas City, Philippines
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International Rice Research Institute
P.O. Box 933
Manila, Philippines

Kalayaan Engineering Co., Inc.
4255 Emilia St., Makati

P.O. Box 655 MCC

Rizal, Philippines

Quinzy-Pacific
Pasong 'Tamo, Makati
Rizal, Philippines

Aspee APS-61 Seeder

This hand-pushed seeder can sow all types of
seeds in thin lines by metering them through
holes in a plate. It is suitable for light soils and
incorporates a furrow opener and seed coverer.
Weight: 15 kilograms,

Aspee APS-53 Hand Hiil and Drill Seeder

Suitable for hill and line drilling of seeds
in soft or dry soils, this seeder plants practically
all seeds, big or small, 1n hill spacings of 10, 15,
20, 30, or 60 centimeters.- It opens the furrow,
drops the seed to the proper depth, covers it
evenly, firms the soil over the seed, and marks out
the next row in one operation.

A lever instantly shuts off the flow of seeds
when handles are raised for drawing back or
turning -at the end of a row. Weight: 12 kilo-
grams.

Aspec APS-54 Seed Drill and Wheel Hoe
This dual- -purpose implement cuts the soil,
drills seeds _covers -them with soil, and packs
them into the soil. The line- sowmg mechanism
* drops seeds at the required spacing. It is suitable
- for small seeds such as wheat, rice, jute, linseed,

mustard and others Welght 15 kilograms.

| All three above seeders are avzulable from:
American Spring & Pressing Works Pvt., Ltd.

“-“P.O. Box 7602

*Malad, Bombay 400 064, India

Cottonseed Planter
This implement was especially developed
: for plannng nondelinted cottonseed. Spacing
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between plant stands can be 17, 20, or 31 centi-
meters and six or seven seeds are planted at each
stand. Alternative seed plates allow the machine
to be wed for planting other crops such as
groundnuts, mitlet, maize, and sorghum.
Weight: 39 kilograms,

ERBRA.
28, rue du Maine, B.P. 84
49009 Angers, France

Direet Sceder

- A two-row hand-drawn machine for upland
rice culture, with different feed rollers, it can
be used for planting other seeds such as wkeat,
barley, maize, sorghum, and millet. Capacity of
each hopper is 22 liters. Spacing between rows
is adjustable from 150 to 360 millimeters.

CeCoCo
P.O. Box 8, Ibaraki City
Osaka Pref. 567, Japan

The Bean Drill

This single unit, thin-line drill is capable of
handling all sizes of seeds, from the smallest up
to peas and small beans. It sows at a pre-
determined depth with the row covered. The.
drill coulter is adjustable for depth, and the
metal agitator ensures positive seed flow. Stan-
dard specifications include shut-off control, ad-
justable marker, and four seed plates giving 46
holes from 2.5 to 25 millimeters in diameter.

J. Gibbs, Ltd. .
Stanweil Road, Bedfont, Feltham
Middlesex TW14 8ND, UK.

Exel Hand Seeder

This push-type seeder unit is designed for
drilling 1a0st types of vegetable seed on the flat.
It is suitable for small market gardens where the
seedbed has been well prepared. Twin rubber-
tired wheels drive the mechanism, which con-
sists of an aluminum cell wheel suited to the
crop being sown. The hopper has a 2-pint
(1-liter) capacity, and a simple seed coverer is
provided. .
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Russel’s {Kitbymoorside), Ltd.
The Works Kirbymoorside, Ltd.
York YOG 6D], UK.

Hand-Pushed Seed Drill

This s a precision seeder trt which seeds are
metered through a perforated belt, resulting in
minimal seed damage. Seeds which are approxi.
mately spherical (or pelleted into spherical
pelletsy can be drilled singly. Seeds such as
lettuce or carrot can be distributed at an average
of two seeds from each belt perforation. Group
spacings can be arranged: two or three seeds 25
or 3¢ millimeters apart, followed by a gap before
the next group of seeds. Double and treble line
coulters are available to sow two lines of seeds
50 millimeters apart, three lines 25 millimeters
apart, or th s % 28 millimeters apart. This
device is suitz. .o nearly every type of seed
up to the size of beans, peas, or maize. Two or
more seeder units czn be mounted on an animal-
drawa tool bar.

Stanhay {Ashford), Ltd.
Ashiord
Kent TNZ3 IPB, UK.

Hapd Seeder

A.J. Troster Landmaschinenfabrik
£308 Butzbach, Oberhess

Postfach 240, West Germany

LA R.L Single-Row Seed-Cum-Fertilizer Drill
To operate this sceder designed by the

pulls 2 rope attached ac the front of the imple-
ment, while a second man steers.

Union Tractor Workshop
8-B, Phasz 11

Mayapuri Industriil Area
New Delhi 110 027, India

Semoir A Main

This hill drop seeder with 5liter hopper
capacity is driven by three sprocket wheels.
Depth is adjustable on the shoe and the action
of the press wheel is completed by two covering
knives. Two models are available, one with row

Indian Agricultural Research Institute, one man .

marker, weighing 25 kilograms, and one without
a marker weighing 21 kilograms. Both are pro-
vided with 75 different seed plates.

E.B.R.A,
28, rue du Muaine, B.P. 84
49009 Angers, France

Polar-Werke, Engles & Sieper
Postfach 14 02 24 /25
5630 Rewschied 14, Germany

‘Tanzania Agricultural Machinery Testing Unit
P.O. Box 1389
Arusha, Tanzania

Mini Nibex Planter

The Mini Nibex hand planter is for
growers with up to 10 acres and will sow up to
¢ acres in a day. The Nibex cup system in-
cludes 25 types of cups for different seeds-—both
natural and pelleted. This wide range makes it
possible to he able to choose the most suitable

S— -

Mini Nibex Hand Planter
Nibe-Verken AB

193




TOOLS FOR HOMESTEADERS, GARDENERS. AND SMALL-SCALE FARMERS

]

cup for the desired drilling method. The seeding
rate can be varied from - to almost 2,000 seeds
per rumning yard—iber thivline or hand-
critlect in widths of 2, 2.3, or 4 inches (30, 65, or
105 millimeters). The eup system is largely un-
affected by variations in seed size. To reduce the
ameount of seed required when sowing small and
expetsive seeds, a regulator¢cononticr insert is
avaitable for use in the seed-housing unit.
When a suitable drilling depth has been
established and the seed distribution mechanism
has been set for the desired number of seeds per
vard, the Mini Nibex is ready for sowing. The
coulter gives the furrow the correct depth, the
cups distribute the seed in the desired way, the
presswheel beds them down in the moist earth,
andk the coverers enclose them with loose soil.

diffevent seed sizes.
NibeNerken AB

Cups are easily switched for fast changes be-
“tween seeds. The relationship between cup type,
_ number of cup feeds per yard, and number of

-+ seeds sown per yard can be found in the detailed
© sowing instructions.
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_..moanted.in groups for:installation on custom-
“buiit drills, They can be supplied with a 7- or
14inch base diameter and with cither knurled
~or plain base plates,

-pushed, single-row seeder with single- or double-

The seeder unit is mounted bhetween two .

supporting wheels which are 4 by 16 inches,
or 105 by 400 millimeters in diameter, and the
bearing surfaces are perforated to prevent pack-
ing and ceusting of the soil. Drive is from the
frent wheel via two chain transmissions. The
changing sprockets offer 59 selections, from 3.5
to 86 cup feeds per yard. Drilling depth is pro-
gressively adjustable by means of two hand-
wheels. Changeover is performed without tools.

Nibe-Verken AR
$-285 00 Markaryd
Sweder

CONE SEEDERS

Cone seeders have been an important devel.
opment in equipment for research or experi-
mental agriculture. Seed poured into a small
funnel at the top of the cone is distributed
evenly at the base when the funnel is lifted. The
cone Is geared to rotate one full turn in the plot
length with a scraper deflecting the seed to the
furrow opener. The cone base is roughened 1o
prevent the seed from rolling.

SOURCES OF CONE SEEDERS

Craftsman Coune Seeders
Cones arz available as single units or

Craftsman  also manufacturers a  hand
metering cones. It has a three-wheel chassis with
12.inch, double-disc openers. Sprockets are avail-
able to adjust for row length. The two-cone
model is used for simultaneous fertilizer or insec-

ticide treatments during seeding.

Craftsman Machine Co.
61 Heaton
Winnipeg 2, Manitoba, Canada

Chain’s Cone Planter

A planter manufactured by Chain Machine
Company has four cone dispensers mounted on a
12 h.p. compact tractor. The cones are driven
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Craftsman caone seeder for research plot work,
Craftsman Machine Co.

through a multiselection chain and sprocket
drive from the rear wheel with selections for plot
lengths from 415 to 30 feet. The doubledisc
openers are hydraulically controlled and can be
equipped with firming wheels and drag coverers.
Two seats are provided for operators to load the
cones.

NOTE: This planter is referred to as a
precision planter in the manufacturer's
literature. ‘This refers to the precision
manufacture and not to precision planting,
which requires a seed-celi planter and a
short, controlled seed drop.

€Chain Machine Co.
2 N, Kansas
Haven, K§ 67543

The Swanson Planter

The Swanson plot planter, developed for
small test plois for such seeds as soybean, sor-
ghum and kenaf, uses a core arrangement similar

to the Craftsman cone. Sprockets are available
for rows $ 10 32 feet long.

Swanson Machine Co.
20-26 E. Columbia Ave.
Champaign, IL. 61820

A Norwegian Conc Seeder

The Oyjord plot drill has a single cone-type
dispenser feeding a spinning divider which
divides the sample into 2, 4, 6, 8, or 10 openings
to correspond with the number of row openers
used. The row length can be adjusted to any
size between I3 and 49 feet. The drill is avail-
able with a three-point hitch or as a self-
propelied model with a 4 h.p. engine. A planting
rate of 60 to 100 plots per hour is claimed.
Equipment for continuous drilling and press-
wheels are optional extras. The cone dispenser
differs from the Craftsman type in that the seed
is guided around a fixed base by wipers and
drops from a hole in the base.

Jens A Schou Mek Verksted
Drobak
Norway

Suction-Spaced Seeder

Agricubture Canada
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Suction-Spaced Seeder

This plant seeder has been the inspiration
behind many new types of planters. It was
originally developed by Mr. L.G L. Copp of the
Crop Research Division, Department of Scientific
Research, in Christchurch, New Zealand. It is a
onerow planting unit, and mounts on a two-
wheel tractor. Seedd is picked up by vacuum
through hypodermic needles on a revolving drum
with a small vacuum pump.

‘W.A. Habgood, Ltd.
Lincoln, New Zealand

Soybean Planter

Originally developed by the Engineering
Research Service of Agriculture Canada, this
soybean planter for population studies is now
available commercially in an improved form,
making it suitable for repetition planting of
large numbers of samples at different spacings.
The original models used sced hopper bottoms
mounted on a lightweight frame for adjustable
row widths. Spacing within the rows was by
sproczet and seed plate selection. Seed accuracy

Soybean Planter .
‘Agriculture Canada

has been improved by using brush cutoffs and a
smooth drop tube. The planter mounts on a
four-wieel tractor.

Mear Supply
327 Fownline
Carleton Place, Ontario, Canada

Four-Row Plot Seeder

Seed is fed to the openers of this self-
propelled seeder by either a V-trough belt or 2
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Huted dispenser and a four-way spinniog
divider, It is designed for the exacting require-
ments of research plot experiments. Fertilizer
may also be applied through a belt attachment.
The fourrow seeder pictured here is now
obsolete because it was made to attach to a
Bolens Ridemaster tractor, which is no longer
being produced. However, models by other

tnanufacturers are available. Plans are available
from the Engineering Research Service, Agri-
culture Canada, Ottawa, Ontario KIA 0C6
Canada, and similar seeders are commercially
available,

Four-row Plot Seeder
Agriculture Canada

Fabro, Ltd.
Swift Current
Saskatchewan, Canada

Mear Supply
327 Townline
Carleton Place, Ontario, Canada

Two Plot Drills

The first of these is a three-row planter
employing two operators, one pulling and the
other pushing, and using a seed cup to dispense
seed to three row openers. The delivery rate is
adjusted by a plate at the bottom of the cup.
The cup is hing . to permit dumping of leftover
seed.

Bill's Welding
South Grand St.
Pullman, WA 99163
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Walter and Wintersteiger
Plot Dyl .
Wakter angd Wintersteiger

The Walter and Wintersteiger plot dlrill is
a three-wheeled, self-propelled model available
with either a fullwidth or individual hopper
seed box. Metering is done by a fluted wheel.
The seed boxes have a provision for dumping
unused seed. The machine can be purchased
with three to eight row openers and with a two-
or three-speed gearbox. Cultivating and spray-
ing attachments are available.

F. Waiter & H. Wintersteiger
4910 Ried im Innkreis

Frasch augasse 19, Postfach 124
Dimmelstrasse, Austria

Toothed-Wheel Seeders

Some European seed drills are suited to
planting larger plots in that they are mounted
on a three-point hitch and have a catch pan to
collect seed when regulating the dispensers or
when emptying the seed box through an unload-
ing valve at each run. Individual runs can be
shut off as desired, or hopper inserts can be used
for seed separation in the bex. The most com-
mon dispenser is a toothed-wheel metering device
driven by a gearbox with up to 81 selections.

Manufactured by: Fiona, Denmark
Sold by: JF. Farm Machinery
Exeter, Ontario

Manufactured by: P. Nordsten, A/S
Hiliroed, Denmark
G. White & Scns
London, Onario

Sold by:

Manufactured by:
A.]J. Troster Landmaschinenfabrik
6308 Butsbach, Oberhess
Postfach 240, West Germany

Plantox Drill

"The Plantox drill is a machine mounted on
a three-point hitch suitable for horticultural and
forestry plantings. The fiverow distributor is
driven from the tractor PTO. All types of seeds
can be planted in rows or wide beds.

Zijlstra en Bohuis NU
Beneden We:rerdiep 105
Veedam, Holland

Finlay Plot Seeder

The Finlay plot seeder is a sophisticated
semiautomatic machine for planting large num-
bers of plots per ¢z . I: uses cartridge loading
and a false-bottom seed dispenser, and ix avail-
able with one to nine row openers. '
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B. Forrest, Metal Patterns, Lid.
749 Port Rd.
Woaodsville, S, Ausiralia

Svenska Plot Seeder

A plot seeder for sugar beet experiments,
this unit meters 2 premeasured quantity of seed
to a plot row and is available as one-row units.

Svenska Sockerfabriks Aktiebolaget
Betrekaniseringsavdelningen
Kavlinge, Sweden

Habgood Vacuum Planter

A vacuum pickup planter suitable for pre-
cision planting of any type of seed is available
for ool bar mounting. A source of vacuum is
required to provide suction to hypodermic
needles mounted on a revolving cylinder.

W.A. Habgood, Ltd.
Lincoln, New Zealand

Maw-OSU Planter

The Mat-OSU planter was developed at
Oregon State University for fertilizer trials.
Commeercial planters were found unsuitable for
the precise planting required, so a vacuum
pickup wheel was developed. It has been found
suitable for grass, legume, cereal, flower, and
tree seeds without grading the seed. Row spacing

Is adjustable from 12 inches to 6 feet. Fertilizer-

metering is by Cole top delivery hoppers. Fer-
tilizer can be placed accurately at varying posi-
~ tions in relation to the seed,

Mater Machine Works
520 8. 1st St., Box 410
Curvallis, OR 97330

MacKey Plot Drills

The MacKey plot drills use a dispenser con-
sisting of a base plate with grooves corresponding
to the number of openers, and a seed tray with a
press plate which slides along the grooves to
deliver seeds to the seed tubes. ‘The tray is geared
to traverse its length over the plot length.

The hand-pushed modei has one to three
openers spaced at 6-inch intervals and can be
geared for rows 40 to 80 inches long. One
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hundred 5-foot rows can be planted per hour.
The power model has five openers and can be
geared for 10- to 20-foot plots. Its capacity is
100 10-foot plots per hour.

Maskinfirma Tuland
P.O. Box 107
Landskrona, Swedern:

A Seeder for Cereals

The N.LA.E. spaced plant seeder was devel-
oped to replace hand dibbling of cereal grains
for lattice-planted plots. The planter is cam
operated to plant seeds 2 inches apart on a 6-inch
row spacing. Holes are made by a series of
dibblers, each consisting ot a tube into which
a plunger is inserted just before the tube enters
the soil. The plungers are then raised and the
seed is released from a preloaded, plastic seed
magazine. A sowing rate of 500 rows per hour
can be attained with a fiveman crew. Twenty-
three seeds are spaced in a 4-foot row. The
planter is powered by a small engine with a 45:1
reduction box.

R.G. Garvie & Sons
2, Canal Rd.
Aberdeen, Scotland

SOURCES OF ANIMAL-DRAWN SEEDERS /PLANTERS

The Ferguson Planter

The Ferguson All-Purpose Planter is a one-
row, team model planter with a duplex hopper
and unique plate design. Shipping weight: 120
pounds. ‘

Cumberland General Store
Re. 3, Box 479
Crossville, TN 38555

A Two-Row Planter from India

Sowing depth is adjustable on this all-steel-
constructed, two-row unit. Row spacing is ad-
justable from 175 to 450 millimeters.

Rajasthan State Agro Industries Corp., Ltd,
Virat Bhawan, C-Scheme
Jaipur 302 006, Rajasthan, India
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Ferguson Planter
Cumberland General Store

An old horse-drawn corn seeder
complete with fertilizer box, seed
box, furrower, soil-packing

bars, ground-drive wheels, seeder
cluich on handles, and a variety
of tnterchangeable seed metering
plates.

The Implement Age, 1894

£ .
X 1 -
,.,-1-.g-z='KWti~"‘m1uiiﬂ-"-é{-'ar_numnul- R

Automatic Rabi Drills

Wooden-framed and all-steel models are
available for sowing grain 20 centimeters be-
tween Faws,

Automatic Kharif Drills

These are two-row drills for sowing seeds
at wide spacings of 60 to 70 centimeters between
rows. They are suitable for sowing maize,
delinted cotton, and other seeds. Models with
wooden frames or with all-steel construction are
available.

Both the above types of drills are available
from:
Danishmand & Co.

Karkhana Bazar
Lyallpur, Pakistan

Types ASD and RSD Seed and Fertilizer Drills

With working widths of L.25 to 2.50 meters
and row spacing adjustable from a minimum of
154 millimeters, this unit is fitted with a steer-
able front axle. Various types of furrow openers
are available for different soil types. The fer-
tilizer can be sown together with the seed or at
the side of the seed rows, as required. This unit
is available with either fluted roller seed metering
or star wheel fertilizer metering.

A.]. Troster Landmaschinenfabrik
6308 Butzbach, Oberhess
Postfach 240, West Germany

Rice Seeder
This is a two-row seeder unit which can be
fixed to the frame of the Occidental Hoe. The
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Iarge-capacity hopper feeds the seed into a turrow
dug by the two rear hee blades, which can be
adjusted to give row widths of 12 to 16 inches
{-30 to 40 meters). Total weight, including the
hee unit, is approximately 100 pounds (45 kilo-
grams).

Siscoma
B.P. 3214
Dakar, Senegal

Safaim Pieman Drive Planter

The Sataim Pitman Drive Planter is de-
signed for maize planting but can be supplied
with special attachments for cotton. It comes
fitted with a fertilizer attachment and weighs
64.5 kilograms (142 pounds).

Massey-Ferguson South Africa, Ltd.
Steel Rel, P.O. Box 677
Vereeniging 1930, South Africa

Seeding ridges with animal-
drawn equipment.

Super-Eco Seeder

This is an all-steel seeder unit with two
large wheels driving the mechanism. Different
plates or distributors are availdble for sowing
groundnuts, millet, sorghum, maize, rice, and
several types of vegetables. The unit is fitted
with two handles, a furrow opener, coverers, a
presswheel, anc ~w guide for marking sub-
sequent rows. i “eight is approximately 82
pounds (37 kilograms), and the unit can be drawn
by a single donkey or bullock.

Societe des Forges Tropicales
B.P. 706
BDouaia, Cameroun

E.B.R.A. SU 201 Animal-Drawn Seeder

This animal-drawn seeder is designed for
use on the ridge or on the flat. The hopper has
a capacity of 8 liters and the two front wheels
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EB.R A, Animal-Drawn Seeder

are adjustable. Drive is through a series of
sprackets which' can be altered to vary the
spacing in the row. Seed depth is adjustable on
the shoe, and the unit is fitted with a press-
wheel and covering knives. A wide range of seed
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plates are available for planting the smallest to
the very largest-sized seeds.

EB.RA.
28, rue du Maine, B.P. 8¢
49009 Angers, France

Seeder
Another animal-drawn seeder is made by:

Project Equipment, Ltd.
Industrial Estate, Rednal Airfield
West Felton, Oswesiry
Salop SY11 4HS, UK.
Automatic Seed-Cum-Fertilizer Drill

This drill is light in draft and is fitted with
disc furrow openers. The row width is adjustable
from 150 to 250 millimeters. A Auted roller feed
mechanism is used. The three-row model weighs

Seed-Cum-Fertilizer Drill
Cossut & Co.

95 kilograms and the five-row model, 110 kilo-

grams.

Cossul & Co. Pvt., Ltd.
Industrial Area, Fazalgunj
Kanpur, India

Maharashirn
Seed-Cum-Fertilizer Drill
Maharashira Tokan Yantra

Seed-Cum-Fertilizer Drill

This three-row drill has reciprocating plate
metering mechanisms operated by a bell crank
system from the land wheel. Row spacing is
adjustable from 248 to 456 millimeters. In-
~ividual hoppers for each row aliow the machine
to be used for mixed cropping.

Enternational Mig. Co. (chd.)

Hospital Rd., Jagraon
Ludhiana, Punjab, India

Mahafashtra Tokan Yantra
Market Yard, Karad
Dist. Stara, Maharashtra, India

The Rajasthan Automatic Seed-Cum-Fertilizer
Drill

This is a three-row machine capable of drill-
ing small grain seed and fertilizer in one opera-
rion at an adjustable sowing depth.
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Rajasthan State Agro Industries Corp,, Ltd.
Virat Bhawan, C-Scheme
Jaipur 302 006, Rajasthan, India

Sisag Softroll Seeder Unit

Developed by the British National Institute
of Agricultural Engineering, it will handle a
wide range of seeds without fear of crushing or
bruising. A pair of resilient neoprene rollers at

the base of the hopper meter the seed {or fer-
tilizer); metering is altered by varying the speed
of the rollers. The unit can be adapted to feed
i number of coulters, and is shown mounted on
the rear of a tool bar.

Sisag Equipment Maccles-Field, Ltd.
Shoresclough Works, Hulley Rl
Macclesfield, Cheshire SK102LZ, UK.

Sisag Softroll Seeder Unit

Tanzanian Animal-Drawn Seed Drill

Ubungo Farm Implements
P.O. Box 2669
Dar Es Salaam, Tanzania

Allied Seed-Cum-Fertilizer Drills

Both two- and three-row models are avail-
able for sowing wheat, barley, maize, groundnuts,
and rice seeds. A V-belt ground drive from the
wheel drives the unit; seed rate is adjusted by a
single lever, and the seeding mechanism is auto-
matically engaged or disengaged when the tines
are lowered or raised. Large wheels provide a
low draft.
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Allied Trading Co.
Raitway Rd.
Ambala Ciey 134 402, Haryana, India

Single-Row and Three-Row Rice Seeder Plans
Plans for these seeders which originated in
Zambia, ave available from:

Intermediate Technology Publications, Ltd.
9 King 5t
London WC2E 8HN, England

Jumil J-1 Planter

This planter, which also opens furrows and
fertilizes, can be used on flat as well as moun-
tainous terrain. 1t plauts hard seeds such as corn
and rice, soft seeds like peanut and castor bean,
and cottonseed. Granulated, concentrated, or
humid fertilizers can be used, or, if the soil is
exceptionally fertile, the unit can be delivered
without the fertilizer spreader.

Jumil
Justino de Merais, Irmaos S.A.
Rua Coriolano 380, Sac Paulo 8.P., Brazil

Jumil J-I
Juamil

Hlustrated directions for constructing
single-row and three rsw rice seeders
can be oblained from Intermediate
Technology Publications.

TRACTOR-DRAWN UNIT PLANTERS

Many of the units described as hand-

operated are also available with hitches for '

drawing by tractor. Larger, heavier planters,
like the Brinly-Hardy {Louisville, KY 40200) and
the Cole (Charlotte, NC 28200) are designed for
tractor use only. The Brinly is for tractors with
horsepower from 8 to 18, and the Cole for
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tractors on up to perhaps 15 to 25 horsepower.
Fhese sceders attach to three-point hitch arrange-
ments or ather hydrautic lift systems.

Larger and heavier commercial farm
planters of great precision can now be purchased
in singlerow versions. The new planters, like
those now available from all the large farm
equipment companies like John Deere and Inter-
national Harvester, are called unit planters
Each planting unit is powered by its own driv:
wheel, so many units can be used together. Yo
will have to make your own hitch arrangen it
to attach one of these units to your tractor = -t is
not made for mounting on a tool bar. i+ the
small commercial grower may find adzpung a
unit seeder well worth the effort, since these
pianters generally do a better job of planting
than the smaller garden planters.

It may be practical, with the vnit planters

mentioned above, to go to a two-unit planter if
you ure Tow cropping more than four or five
acres. The smaller Cole is a sort of unit planter,
that is, two units can be put together quite

isily. Old, obsolete, two-row planters originally
‘esigned for horses or smaller farm tractors also
make fine tools for homesteaders with just a
few acres to plant, but they are becoming scarce.
Old four-row planters are now easier to find, but
they are a little large for the typical homestead.
However, you can modify one to a two-row
model, or if you are mechanically equipped, you
can take a single unit from a four-row or two-
row planter and convert it to 2 single-row seeder.
It means, on four-row models especiaily, convert.
ing the presswheel that presses the dirt on top of
the planted seed, into a drive wheel to turn the
planting plates. Older four- and six-row planters
do not have a drive wheel for each unit.

Cole No. 12 Planter
Cole Mfg. Co.

SOURCES '%'--MGUR-MWN UNIT PLANTERS
Cole Number 12 Planter
_ Designed for the small farmer, the No. I2 is
- . garden’ planter with opening foot and three-
point hitch for use with category 0 and 1 tractors.
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The planter simultaneously plants seed and side.
dresses fertilizer. It has a single, inclined-plate
seed hopper with a set of four seed plates for
planting corn, large and small squash, small
limas, okra, tomatoes, peas, and snap beans in
hill or drill fashion. Other seed plates are avail-
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able. A set of four distance gears for changing
spacing is included. Fertilizer is placed beside
the seed to prevent any fertilizer damage in
germination. The galvanized, feriilizer hopper
has a 40-pound capacity and a rate of application
adjustable from 34 to 65¢ pounds. It will apply
any dry fertilizer. An opening shank is included
{sweep is not included).

Cole also offers a variety of hitches to mount
the No. 12 planter to almost any tractor. These
include International Harvester Models Super A,
140, and Cub tractors, both with and without
fast hitch. Fhey also have hitches for tool bar
applications and for mounting the planter to
other cultivators. All units are available world-
wide.

Cele’s 210 Series
A lift-type, 50-<inch carrier with category 1
three-point hitch and front and rear tool bars

The INTEC two-wheel tractor with a Cole No. 12
Planter attached. Often, equipment has applications
even is manufacturer hasn't thought of.

Dowding Tool Praducts, inc. N

R e

Cole Economy 210 Serics
Cole Mfyg. Co.

allow the farmer to simultaneously plant and
put out fertilizer. He has the option to use
either one or two fertilizer hoppers, one of four
planter chassis, and three seed hopper options.
Fertilizer is placed by two discside placers and
run by a ground-drive wheel. Seed spacing, seed
depth, and seed plates may be changed without

special tools. A wide variety of plates is avail-
able for all seed hoppers. Cole also offers many
attachments to fit a farmer’s needs, such as gauge
wheels, spring shanks, furrow openers, bed
levelers, cotton attachments, and depth gauge
extensions. Granular chemical applicators are
also offered for both herbicides and insecticides.
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Cole Mfg. Co.
1318 Central Ave.
Charlotte, NC 2829¢

Planet Junior Number 9192X Unit Seeder

Inside its own individual mounting cradle,
this seeder unit is spring-suspended. This per-
mits each unit to follow the contour of the
ground assuring uniform depth of planting. It
is suspended so that dewn pressure or lifting
action is accomplished by actuating the tractor
lift device. Units may be mounted in multiple-
row applications at minimum-row widths of 9
inches, and are ground driven. Shipping weight:
56 pounds.

Planet Junior Division

Piper Industries

P.O. Box 1188, Freeport Center
Clearfield, VT 84106

Planet fr. No, 9192X Unit Seeder
Piper Industrics

ALMACO Cone-Type Nursery Seeder

This machine was developed specifically for
planting smali plots of corn, sorghum, soybeans,
cereals, and other grain crops. These are seeder
units which fit into the sced hopper box of
commercial row planters like John Deere and
International Harvester for planting nursery
rows and space planting a large variety of seeds.
This model has a cast aluminum base, 1214
inches in diameter.

R G SR A AL

ALMACO Coac-Type Nursery Seeder
Allan M. chine Co,

Brinly-Hardy vegetable planter with
row marker and fertilizer hopper.
Brinly-Hardy Co.
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Allan Machine Co.
P.O. Box 112
Ames, IA 50010

Model KK-305 Vegetable Planter

A ground-drive unit for use in prepared soil,
it is capable of planting seed as small as radish
and turnip, as well as corn, beans, and peas. 1t
opens the furrew and then drops and covers the
seed at the desired spacing. It features a large-
capacity seed hopper, 2 new float plate that
allows the planter to follow ground contours, a
new shovel-type opening foot, a new, larger, con-
cave drive wheel which improves traction, reduces
the possibility of skidding, and improves seed
coverage. It is equipped with five guick-change
seed plates, and 18 other seed plates are also
available. Weight: 70 pounds.

Model KK-310 Row Marker and Madel KK-320
Fertilizer Hopper (for use with the KK-305
Planter)

The KK.310 Row Marker helps maintain
desired row spacing by marking next row as you
plant. Itis adjustable for different crop spacings.
‘The KK-320 Fertilizer Accessory, when added to
the KK-305 Planter, enables you to plant and
fertilize in one operation. The rate of fertilizer
How can be regulated. Weight, Model KK-310:
10 pounds; Model KK-320: 20 pounds.

Brinly-Hardy Co., Inc.
P.O. Box 1116
Louisville, KY 40201

Ventura Large Seed Planter

This is a single-row planter which fits onto
any tractor tool bar., The seed wheel revolves
through the reservoir of seed, picks up one seed
at a time, and deposits it imto the planting
opener. There are 12 different wheels for plant-
ing different-sized and -shaped seeds.

Ventura Mig. & Implement Co.
1265 Commercial Ave., P.O. Box 1069
Oxnard, CA 935030

Jumil J-2 Unit Planter

Available with semiautomatic fwtrowers, this
equipment furrows, sows, and fertilizes all in one
operation at any required depth and spacing.
The units themselves or the tool bar to attach
them is furnished with three-point connections
adjustable to any type or make of tractor. Discs
are furnished to plant corn, cotton, rice, and
peanuts. Special adapters are available for plant-
ing soybeans.

Jumil
Justino de Morais, Irmaos S.A,
Rua Coriolano 380, Sac Paulo S.P., Brazil

Jumil [-2 Unit
Planter
Jumil
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Gandy Row Seeders

Gandy makes a number of row seeder units
with gear drives from a 12- or 6-volt electric
motor or hydraulic motor drive. They have
seeders for every major brand of farm equipment
in all sizes. :

Gandy Co.
428 Gandrud Rd.
Owztonna, MN 55060

Models 202-202F, 404-404F

The 202404 planters for sowing cotton,
corn, sunflower, melon, and sorghum seeds con-
sist of separate T-68 sowing units which are
attached to a rhomboid 214 by 214-inch tool bar,
The units can be adjusted to a width of 16 inches
to suit the required width between rows. The
planter is made in three variations for two, four,
or six rows. It is equipped with automatic
markers fixed at a certain angle to ensure the
creation of a prominent furrow that will mark
the rows for the next pass. The marker works
simultaneously with the elevation of the planter
by the wactor operator. These markers can be
set to suit different distances. The planter is
equipped with frort shovels mounted on a
special front bar, to remove dry earth before
sowing. Covering discs or shovels are optional.
Other models are available, inchuding those
specially designed for planting sugar beets, vege-
table seeds, cnions, garlic, and peanuts, as well
as multipurpose units.

Technohar Agricultural Machinery & Imple-
ments, Ltd.

New Industry Region, Petakh-Tikva

P.O.B. 225, Israel

Heath Precision Vacuum Planter

The seeds are picked up by means of a
vacuum and held to the small holes in the
plate, which is driven hy the presswheel. An
easily adjustabie, graduated selector avoids
doubling in case two seeds are picked up by the
same hole. When each seed arrives near the
lowest moint, the vacuum stops abruptly; the
seed is released and falls. The plate operates
above the furrow opemer and drops the seeds
approximately 3 inches apart. The absence of
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mechanical handling means gentle treatment
of the seeds, assuring maximum germination,
which is especially important in beans. Planting
depth can be easily controlled by a single handle
which simultaneously adjusts the level of the two
wheels. The fan is mounted on the tool bar and
is connected to the tractor PTO which should be
operated at 540 rpm. (A 1,000 rpm conversion
kit is available) The fan provides enough
vacuum for up to 12 units. The vacuum’s fine
adjustment is controlled by the fan shutter, and
a vacuum meter is connected to the fan. The
planter is suitable for all row crops: sugar beets,
cotton, corn, beans, sorghum, sunflowers, melons,
watermelons, cucumbers, tomatoes, peppers,
onions, <abbage, and broccoli, as well as coated
seeds such as lettuce and carrots.

Features of the 925, as described by the
manufacturer, include:

1, Precision pianting with exact spacing,

2. Accuracy is maintained even at high speed;
up to 50 seeds per second can be planted.

3. No grading is needed even with seeds of
irregular shape and size.

4. No pelleting is needed for small seeds.

5. Changing the seeds or the seed plate and
cleaning are very easy. The same seed plate
is used for a variety of seed sizes.

6. A higher percentage of single seeds is
dropped than with any other planter.

7.A zero pressure tire prevents mud from
building up.

Seed spacings from 125 to 20 inches are
easily obtained by changing a sprocket on the
drive chain or the seed plate. The 925 is made up
of unit planters. Up to 12 can be mounted on the
heavy-duty tool bar with row spacings easily
varied. The minimum spacing is 16 inches. The
furrow openers are twin offset discs witih a shoe
to form the furrow. The discs cut away trash
while the shoe firms and packs the sides and
bortom of the furrow. Positive fin-type furrow
closers are used. A furrow depth adjustment can
be achieved without changing the level of the
planter.

Heath ¥Farn Equipment
125 8. Airpark Dr., P.O. Box 312
Fort Collins, CO 80522
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ALMACO V-Belt Planter-Applicator

The V-belt planterapplicator can be sup-
plied as a completely assembled unit, with
mounting brackets in piace of adjustable handles
and rubber-tired running gear. The unit can be
attached to powerdriven equipment such as
garden and riding tractors, or mounted on tool

bars for single- or multiple-row planting or ap-
plication of granular 1naterials. Mounting
brackets can be furnished which automatically
adjust to the contour of the soil, thus assuring
uniform depth of planting.

Certain parts of the planter-applicator such
as the planter frame, V-belt pulleys and shafts,

ALMACO V-Belt Planter-
Applicator ready for mounting
on a toolbar.

Allan Machine Co.

ALMACO V-Belt Planter-
Applicator atlached to the
front end of a two-wheel
tractor.

Allan Machine Co.

slanting, metal-covered hopper sides, metal
apron, sprockets and drive chain, sliding gate,
and smooth or ribbed-style V-belts can be special-
ordered for different applications in mounting
on power-driven equipment.

Allan Machine Co.
P.O.Box 112
Ames, IA 50010
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Five ALMACOQ V-Belt Planter-dApplicators mounted
en a toolbar for planting five sows at one time.
Allan Machine Co.

Pneumatic Discharge Seeders

Dr. Giovanni Benati
37100 Verona
Via C. Battisti, Italy

Tanzania Agricultural Machinery Testing Unit
P.O. Box 1389
Arusha, Tanzania

Nibex Unit Seeder
The flexible Nibex systern incorporates an

original cup-distribution technique which is ideal
even for planting irregularly shaped vegetable
seed, which formerly was difficult or impossible
to sow individually. The system includes 25
types of cups for most seeds, both natural and
pelleted. This wide range makes it possible to
choose a suitable cup for each desired drilling
method. The seeding rate can be varied from
four to about 2,000 seeds per running yard—
either thin-line or band-drilled over a2 width of
2.5 or 4 inches (65 or 105 millimeters). The cup
system is largely unaffected by variations in seed
size, and seed cup discs are quickly interchanged
for different crops.

The furrow is formed so that the seeds are
immediately covered by a thin layer of moist
earth. The coulter sidepiatzs prevent dry sur-
face soil from filling the furrow before the
presswheel presses the moist earth into direct con-
tact with the seeds. The furrew is next covered
with [oose earth, and conditions are now ideal
for growth. The adjustable skid and the
weighted presswheel allow a constant drilling
depth to be maintained, even on loose and un-
even surfaces.

'The stainless steel coulter gives maximum
wear resistance and prevents earth from sticking
to it, even in wet conditions. Wheel brackets,
seeder units, and marker brackets can be posi-
tioned anywhere on the beam, making the row
spacing progtessively variable from 7.5 inches (20

Nibex Unit Seeder
Nibe-Verken AB
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centimeters) and upwards. (The rows can be
brought closer together by attaching the unit
sidewiys and driving back and forth in the
same wheel tracks.)

Nibex unit seeders come in two- to twelve-
row units; each unit has a 5-quart hopper
capacity. Threechain transmissions and a six-
speed gearbox offer a choice of 18 settings.
Normal operating speed is 2 mph; 3 is maximum.

Depth is adjustable from ¢ te 2 inches (0 to 5
centimeters). With 20-inch row spacing, a three-
row machine will seed approximately 1.25 acres
per hour.

Nibe-Verken AB
5-~285 00 Markaryd
Sweden

Esmay Unit Secder
Esmay Products, Inc.

Seeder-Fertilizer Garden Tractor Mount

This unit was specificatly designed for the
truck farmer and larger home gardener. QOue
pass opens the soil to the desired depth, seeds,
fertilizes, and covers the seedbed. It attaches to
standard hitching devices, categery 0, three-
point, drawbar, or sleeve hitches, Of corrosion-
proof construction, it comes with seven seed
plates which plant more than 20 common vege-
table seeds.

Esmay Products, Inc.
P.O. Box 547, Mapie 5t.
Bristol, IN" 46507

GRAIN DRILLS*

. Rci)n'nted in pare from Small-Scale Grain Raising
by Gene Logsdon. Redale Press, 1977.

For planting seed in solid stands rather than
in rows, a drill is used. For small acreages, how-
ever, you can often use small broadcasters much
more efficiently, evén counting the light disking
or harrowing necessary to cover the seed. Gener-
ally speaking, the drill gives more precise plant-
ing depths than broadcasting and harrow
covering and will result in better germination,
especially if dry weather follows planting. The
drill puts seed into the ground more or less
continuously rather than depositing a precise
number of seeds at precise spacings the way a
row seeder does. It is used for cereai grains and
grasses, and sometimes for soybeans if a solid
stand is desired. Essentially, the drill is a long
planting box with openings every six inches or
so, from which planting tubes lead to the disc
openers that ran into the ground at planting
depth. The discs open a shallow trench for the
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DEALERS....
The McSherry Shoe Drill

~lipue. |5 A SELLER AND A WINNER.

’ '1\»7;.7 X
/ Yy /

WELL BUILLT. WELL FINISHED.

SEND FOR CIRCULAR.

THE McSHERRY MFG. CO., Middletown, 0.

A team of horses could plant 20 continuous rows of
gratn with this 19th century drill.

Eavin Dinblegent Nosoe 1207
sarm fmplemtent News, 180

seed and close the trench on the seed after it falls.
On old drills, a smalt length of chain drags
behind each disc to aid in covering the seeds.
The seeds are actually planted in rows, just
inches apart, and when the grain gets to be about
six inches high the plants grow together, giving
the impression of a solid stand.

Normally, you can save quite a bit of money
buying an old planter if it is still in working
order. Be sure the planting plates come with it

or can still be purchased. This is not v-ually a
problem now because very cheap plastic plates
are made to fit most planter boxes. In fact, the
plates are given away by seed corn dealers when
they sell a farmer his seed. The seed dealer
wants a satisfied customer and the plastic plates
he has are made specifically for the size kernels
he sells—a different one for whatever plant
population the farmer wants. But it is possible
that on old and rare planters which you might
find by chance, the plates wouldn’t be a standard
size. Before purchasing an old planter, it’s always
wise to make sure it has plates with it or find out
where you can obtain new ones. Most of the
common, older drifls plant a swath of seven feet
in one pass—about the right size for a homestead,

Seeding rates can be regulated by controls
under the sced box. The seed box may be
divided into two compartments, each side of
which has its own control. Charts on the inside
of the kinged box lids give instructions on setting
the adjustments for different seeding rates. On
old drills you will have to experiment by putting
a measured amount of grain in the box, then
planting a known, specified acre {or a portion
thereof), and then see if the actual planting rate
corresponds to what you have the drill set for.
Compare and compensate accordingly. Those
old cogs wear and may not work as precisely as
they did when the drill was new.

Many drills, even old ones, have fertilizer

A single-point, ractor-drawn
seed drill with fertilizer
drill—abiout the vight size for
the small farm.
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boxes just in front of the seed boxes. Unless
they are well taken care of, the fercilizer boxes
may be badly corroded or completely ruined.
This will not necessarily stop you from using the
drill, but you won't be able to fertilize as you
plant. As auother special feature, some drills
have special smaller boxes for clover seed so that
when planting spring cereal crops like oats, the
farmer can sow clover right along with it.

SOURCES OF TRACTOR-DRAWN DRILL SEEDERS
Planet Junior 7135X Drill Sceder

A versatile planter with interchangeable seed
plates for drilling vegetable seeds of all sizes.
Special attachments are available for adapting
the unit to field crops.

Planet Junior Division

Piper Industries

P.O. Box 1188, Freeport Center
Clearfield, VT 84106

Planegt Jr. 7135X Seeder
Piper Industries

Hassia Model PS Plot Drill

The Hassia Model PS is a small plot drill
with four, five, seven, or nine hoe-type openers,
A fluted wheel meters the seed from either a
single or a number of individual hoppers to
isolate the runs. It is particularly designed for
the precise nature of research work. The drill
can be supplied with a tractor hitch, can be
animal-drawn, or propelled by a 2145 h.p. gase-
line engine. The centrifugal clutch on the
motorized mode} enables the operator to set the

\

Hassia PS Plot Drill with gasoline engine: Froni view
Rear view
H. ). Troster

accelerator to any walking pace. The unit is
designed with even weight distribution for
simple steering and handling.

A.]. Troster Landmaschinenfabrik
6308 Butzbach, Oberhess
Postfach 240, West Germany

MppD Monosced Drill for Tubers

This unit is a hand-fed, double-drill, tuber-
sowing machine. Sowing depth and row width
as well as the depth of the covering layer are
adjustable, by means of convex clutch discs. Fer-
tilizer dispensers are optional extras, and the unit
is attached to the tractor by a three-point hitch.
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Fratelli Deidone, Macchine Agricole
C.C.LA.N. 58212, Casella Postale 7
Villafranca DiVerona, Italy

Zita Sowing Machine With Fertilizer Distributor

Even when fully loaded, this machine is
light enough to require anly 1.6 h.p. to pull each
drill (this model unit has seven drills). The seed
tank is separated into two parts for seed and
fertilizer, and each section can be regulated
separately. The gear-type feeders for seed and
fertilizer maintain a steady application rate
independent of tractor speed. The Zita sowing
machine can be operated by the tractor operator
or by a second person sitting behind the unic

Sons Ath. Zafiridi Industry of Machineries, Inc.
Iangada 4.5 km. T.T.7
hcavroupolis, Thessaloniki, Greece

Hindsons Seed-Cum-Fertilizer Drill
Planting four rows at a time, all kinds of
seeds can be precisely placed at a comfortable

distance away from the fertilizer. The distance
between furrows is adjustable with spring-steet
tines. Construction of the unit was designed for
simplicity, light weight, easy cleanability, and
the drill can be pulled by most any tractor with
a lift arrangement.

M /s. Hindsons Private, Ltd.
The Lower Mall
Patiala, India

Tye Soybean Drill

Not only for soybeans but wheat and other
small grains as well, this drill is available in
many sizes, the smallest is a two-row or 6.7-foot
model. It is attached behind a tractor by a three-
point hitch, has adjustable spacings, accurate
seed metering, and positive depth control.

The Tye Co.
Box ‘118
Lockney, TX 79241

Tye Adjustable Drill, 30" model
Tye Co.

IRRI Multihopper Seeder

The IRRI Multihopper Drill Seeder for
upland use is designed with a divided hopper for
interplanting several crops simultancously. It

can be pulled by either a two- or four-wheeled
tractor.
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The multikopper seeder holds different
hinds of sceds for interplanting crops.
International Rice Research Institute

The multihobper seeder
being pulled by a two-wheel tractor.
international Rice Research institute

COMMERZIAL
FRN-TYFE SEEDER

HE" aNGLE mon
I VePULLEY

V-BELY

12" FLAT 1RON
TE ROD 142" ANGLE 1RON
TIE ROp
&'AN% ¥2® ANgLE

10N

.' \’E'Anauz ROK

ADTUSTABLE rves

PULLEY GUARD

This basic design for a homemade seeder with hopper,
idler, wheel assembly and hitch was developed by the
Texas Agricultural Extension Service of the Texas
A & M University System in College Station, Texas.
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 NO-TILL PLANTERS

Sometimes called a pasture renovator, the
no-till planter is a seed drill with a special func-
tion. It is supplied with a disc and a shoe which
allow it to slice the turf and plant a seed without
first plowing and preparing a seedbed. Animals
can continue to graze while new plantings of
clover or grass get started. One farmer reports,
“I get a lot of nitrogen this way and I get it
where it counts.” According to Dick Margulis,
who writes advice for novice farmers in Couniry-
side, “Good natural nitrogen in the plant means
good natural protein for the cow. A farmer
ought not to buy his nitrogen or his protein.
His total farm cycle ought to handle the greatest
share of this problem.” Also, planting in exist-
ing sod is a very good practice to control erosion.

The Tye Pasture Pleaser
The Tye Pasture Pleaser is a compact three-

point-hitch-mounted, no-till planting unit cover-
ing 80 inches, with disc units spaced 10 inches
apart. It is a conveniently sized toel for seeding
legumes, grass, or small grains in sod, permanent,
or improved pasture. Drive is by a single, spring-
loaded, front-running coulter. Each double-disc
unit is preceded by a spring-loaded coulter blade.
Each blade, as well as each disc unit and press.
wheel, is individually hinged and spring loaded
for work on uneven ground. The larger hopper
is ficted with internally fluted seeder umits for
small grains as well as soybeans. The small
hopper or grass hox is fitted with externally
fluted seeder units for dispensing grasses and
legumes. Brackets are provided for adding
suitcase-type weights to assist penetration of the
coulters in hard ground.

The Tye Co.
Box 218
Lockney, TX 79241

Tye Pasture Pleasey
Tye Co.

Cole No-Till Planter

The Cole No-Till Planter has a double-disc
seed opener which cuts straw and debris in the
field, preventing trash buildup in front of and
under the seed opener. Included is 2 heavy-duty
swivel coulter—a chise]l plow which automa-
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ticallv resets after being tripped. You get a
choice of three seed hoppers: :

1. Edgedrop with 1-bushel capacity
2. Uniplex with l-bushel capacity and single,
inclined seed plate




EQUIPMENT FOR SEEDING AND PLANTING

Cole No-THl Planter
Cole Mfg. Co.

3. Duplex with dual, inclined seed plates and
2-bushel capacity.

Fertilizer attachments which place fertilizer
4 to 6 inches deep in the slit opened by the chisel
plow come with the ground-drive wheel and 250
pound capacity fiberglass fertilizer hoppers.
Granular chemical applicators which put out
herbicides or insecticides or both are also avail-
able. The planter also comes in four- and six-
row models.

Cole Mig, Co.
1318 Central Ave.
Charlette, NC 24299

TRACTOR-DRA¥N BROADCAST SEEDERS

Power io tu:z the mechanical rotating dis-
iributor of a brosdceast seeder can be supplied
either by power t:4e-off from the tractor or by a
ground-drive whesl. (The distributing mecha-
nism is basically the same as that of the hand-
cranked broadcas: seeder, which we discussed
earlier in this chapter.) With no power source,
animal-drawn distributors rely on a gear drive
from the ground wheel to the rotating wheel to
rotate the distributor. The newest units are

battery-operated so that the distributor can be
attached to any moving vehicle, whether it’s a
tractor, jeep, or automobile.

SOURCES OF TRACTOR-DRAWN BROADCAST

SEEDERS AND SPREADERS
Ezee Flow Model 105 Spreader
They call it a turf care model, but this 310
pound unit with a 7.7 cubic foot, 500-pound
hopper capacity falls into the small farm category
for us. With a 54-inch-wide coverage, this unit is
ground driven and requires a minimum of 10
h.p. to pull it. The spreader is calibrated for
seed as well as fertilizer distribution.

Ezee Flow No, 105 Spreader
Avco Corp.
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Ezee Flow Number 113 Broadcast Seeder

With a 3bushel (2-bushel extension avail-
able), ga'vanized steel hopper capacity, this 81-
pound broadcast seeder spreads up to 36 feet.
The spread is controlled from the tractor seat.
The unit requires a minimum of 18 hp., a
three-point hitch, and a universal-joint PTO
drive. Larger units are also available.

Ezee Flow, AVCO Corp.
First & Sycaniore
Coldwater, OH 45828

Wikomi Electric Broadcast Seeder
You can attach this electric seeder to your
truck, jeep, or car—a tractor is not necessary, just
a G-volt battery. With a 114-bushel capacity and
. s Ezee Flow No. 113 Spreader with three-point hitch
an optional 1-bushel exter‘lszon. you can plant 20 motnting and univcrsft PTO shaft driveep
acres per hour. Larger units are available, Aveo Corp.

Wikomi Electric Broadcast Seeder
Wikomi Mfz. Co.
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Wikomi Poly-Hopper Seeder-Spreader

A new product in their lawn and garden
line, the l-bushel seeder, 100-pound fertilizer
spreader constructed of polyethylene fits most
lawn and garden tractors and riding lawn
mowers. It has a iZ-volt electric drive, mounts
on a rear drawbar, and weighs 28 pounds. Larger
units are available.

Wikemi Mfg. Co.
P.0. Box 100
Litchfield, 1L 62056

Sears Spreaders

The smallest unit Sears lists has a 1-bushel
capacity. It bolts to a standard wactor drawbar
and is powered with a direct drive PTO. It has
an 18-gauge welded steel hopper and spreads a
swath up to 50 feet wide. Weight: 37 pounds.

Sears, Roebuck % Co.
Farm and Ranch Catalog

Apolo Broadcaster

With a capacity of 400 to 450 kilograms,
this fully adjustable unit operates from the
power take-off shaft of a tractor. The recom-
mended application speed is 7 to 12 kilometers
per hour.

Industrias Metalurgicas Apolo 5.A.
Carrera 50-2 Sur-189 Autopista Sur
Medellin, Antioqui, Colombia

Lely
Lely makes broadcasters for a tractor PTO

with Liopper capacities ranging from 8.5 to 156.4
bushels.

Lely
Box 1060
Wilson, NC 27893

Gandy

Starting with a 3-foot long, 1.6 cubic foot
hopper, Gandy has tractor-drawn, wheel-driven
spreaders for seeding or fertilizing.

Gandy Co.
528 Gandrud Rd.
Owatonna, MN 55060

106 Single Spinner

New Idea’s smallest model spreader-seeder
(No. 106) has a 12-gauge steel hopper capacity
of 690 pounds and an effective spread width of 36
feet. Density of coverage ranges from 4 to 1,570
pounds per acre. It aitaches to a tractor by a
three-point hitch.

New Idea Szeder No. 106
Avco Corp. |
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AVCO Corp., New Idea Farm Equipment Div.
First & Sycamore
Coldwater, CH 45828

Diadem Precision Spinner Spreader and Seeder
Attached with a three-point hitch, the
Diadem comes with 7-, 9, ar 12.bushel capacities.

Vandermolen Corp.
119 Dorsa Ave.
Livingston, N] 07039

accuracy. Traveling speed can range from 3 to 16
kilometers per hour. Two sizes are available: a
75-kilogram model with a 300-liter capacity, and
a 130-kilogram unit with a 500-liter capacity.

Gherardi
Officine Macchine Agricole Industriali
Jesi {(Ancona) Via Gallodoro 68, Italy

Midjet
The Midjet is a small, tractor-drawn, broad-
cast seeder-fertilizer designed as a lawn tool,

Gherardi Fertilizer Broadcaster which hitches to a small garden tractor.
Although this spreader is suitable for most

types of fertilizer, it was designed chiefly for Champenois

high-concentrate, granulated, pulled, or semi- Chamouilley

pulled fertilizers requiring a high degree of 52170 Chevillon, France

PLANTING BY SYSTEMS
CHECK-ROW PLANTING

by Roger Blobaum

The check-row planter, an implement widely used on Corn Belt farms for more than 60 years,
made possible the kind of mechanical weed control that many small farmers want.

The check-row planters, which disappeared along with work horses on most farms in the 1930s
and 19405, dropped seed corn in hills spaced about 30 inches apart each way. Their main limitation
was that they could not be used on fields that were contoured or laid out in other ways that did not
provido straight rows.

This checkerboard pattern made it possible to cultivate fields both ways, giving excellent results,
This kind of cultivation threw dirt up around all sides of the corn hilis and took out the weeds,
both in and between the rows. It provided much better weed control than modern implements,
which are unable (o reach weeds between the plants in drilled rows.

‘The precise planting pattern was made possible by wire buttons spaced usually 40 or 42 inches
apart on a check wire anchored with a stake at each end of the field. The stake had to be moved
over by hand each time the planter came to the end of the row. The check wire passed through
the planter as it moved across the field. The buttons tripped the plates in the seed corn boxes,
dropping bunches of kernels in uniformly cpaced hills. :

Cultivators in that period had shanks that were guided by che farmer's feet, "Ihe shanks made
it possible to guide the shovels around any hills that ended up slightly out of line in the checker-
board pattern. This arrangement was much more flexible than cultivators mounted on the tractors
that were replacing horses on most farms.

The careful two-way cultivation made possible by check-row planting became less important
when farmers began applying chemical weed killers. Fast-moving tractors and equipment that
planted four or six rows at a time also helped bring about the switch to planters that drilled corn in
rows. and mounted cultivators that moved across these fields at much higher speeds.

The. introduction of four-row check planters caused some problems. Scientists at Iowa State
College in the early 1930s solved one of them—the tendency of these planters to pull check wires
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$ . The Cheek-Row Technique:

cheek wive with
buttans

marked guide for
nexi row

XXXXXXXXXXX

plantings

Checking

I8
dfter planting two
or three rounds, step
and dig up about
eight eross-rows ta
see Bf evess check is
good.

2.
If ¢ross check is nat
aceurate, adfust
checkheads as meces-
sary to corvect €ross
check.

TFurning at Ends
of Field

L
Pull trip rope about
nine buttons from
the end, This will
automatically velease
wire about seven
buttons from the
end.

2
Turn planter in
position for planting
the next two rows,
stopping squarely
" over mark,

3.
© Move anchor siake
behind runner on
wire side. Set tension
the same each time
wire is moved,

#,
Drive forward, keep-
ing tractor straight
over mark.

-
L]
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Parts of a check-row planter:
1}lever {arm); 2) sced hopper;
3) power lift control;

¥) checkhead; 5} automatic
release; 6) power Hift e'utch.
Ron Krupicka

out of line at the ends of the rows. A report presented in Chicago in 1933 described the develop-
ment of the new pay out planter stake and concluded that it would eliminate this problem.

Although tractor-mounted planters were available, the Iowa State experiments utilized a pull-
type planter so a tractor-mounted cultivator could be used at the same time, This made it
possible to cultivate the seedbed just ahead of the check-row planter, giving the corn a better chance
to get a jump on the weeds.

“We are so well pleased with the results of this combination that we feel justified in suggesting
the desirability of designing planters so that this combination can be made by the user,” the Jowa
State report deciared.

“It can be accomplished either by using a pull-type planter or by mounting the planter on the
rear of the tractor in such a way that it will not interfere with the cultivator mounting.”

Another report prepared by a Deere & Co. manager in 1944 described a higa-speed check-row
planter that was adapted to tractor power. The new design permitted the planter to push the corn
kernels out of the seed box instead of using a mechanism that kicked or batted them out, It was
seen as an important development in the wransition from horses to tractors.

“This development, which has made it possible to speed up greatly the operation of planting
corn, is an engineering achievement of much significance,” the report said. “It is of inestimable
value to the farmer in enabling him to plant his corn under more favorable weather and soil
conditions.”

The check-row method also was used to plant cotton, allowing cross-cultivation and eliminating
the need for much of the labor-intensive hand hoeing and thinning that had been commonplace in
the South for a century or more.

“Hill planting, cross harrowing, and checkered tillage practically eliminate the hoe as a weapon
for killing grass and weeds and render hand thinning unnecessary, except in an occasional hill
where the plants are too numerous,” a 1929 report from the Arkansas Agricultural Experiment Station
pointed out.

“The release of much hand labor from the acreage of cotton customarily cultivated will afford
more time to titl an increased area.”

We haven’t seen check-row equipment around for over 40 years, but this equipment is certainly
something anyone farming with horses should investigate. For the organic farmer, check-row planting
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is one way to completely devastate a population of weeds without the use of herbicides. Granted,
fields cannot be as densely planted, but there is growing controversy over the importance of high-
density planting, and with sparse plantings, there is more room for interplanting other crops like
pumpkin and squash between the plants.

Back in the early 1930s, results reported in dgricultural Engineering * showed that production
yields of cotton could be kept up by planting in the check-row fashion with more densely planted hills
rather than distributing seed throughout the row with a drill, even with fewer plants per hili
Fueling the controversy is the escalating price of seed grains. Here are some sound arguments for
check-row planting that were set forth in the article:

1. On bottom land, or on other lands of a high degree of fertility, cotton seems to produce as
well when the piants are grouped in hills arranged for cross-cultivation as when the plants are
distributed in rows.

2. Thickness of planting in hills appears to accomplish the same result in stimulating earliness
as has been shown for close spacing in the drill.

3. No exact number of plants to the hills secems necessary. According to results, the number can
range from two to six plants per hill or around 10,000 to 25,000 an acre. However, since the
production was lowered less with 15 plants to the hill than with one plant to the hill, the
stand maintained should be nearer the upper limits of the range of highest yiclds rather than
toward the lower side of this range.

4. Hand thinning is unnecessary.

CHECK-ROW PLANTING ALIVE AND WELL IN NEBRASKA

by Ron Krupicka

Editaz’s note: Ron is Codirector with Pennis Demmel]
for the Smali Farm Energy Proiect at the Center for
Rural Affairs in Hartington, Nebraska. This story is
about his uncle.

‘Louis Suchy, 72, has been farming his 320-acre, dwers:ﬁed farm pear Niobrara, Nebraska all his
life. He has always used a check-row planter for planting his corn. At first he used a horse-drawn
check planter. Today, however, he uses a tractor-drawn, two-row, check-row planter he purchased at a
local farm sale.

Louis’ first step when planting with a check-row planter is to string a wire with buttons across
the field from one end to the other. The wire is laid with just the right amount of slack so that it
can he fitted in the guide located on the side of the planter. As the planter is pulled across the field, the
wire passes through the checkhead ard the buttons which aré set every 40 inches on the wire trip a
mechanism that turns the planter plate, allowing either two or three seeds to drop.

Louis has 16-hole plates in his planter which will drop three kernels to a button. But he feels
that moisture is a limiting factor in his area and three kernels per hill would increase his plant
population to the point where there wouldn't be enough water to supply all the plants. So Louis
plants firse two kernels, then three kernels in alternating hills. To do this, he has sealed up two holes
on each plate by welding them shut.

To plant the corn, the planter is drawn down the row dropping two or three kernels in hills
every 40 inches. After planting two or three rounds, the cross check is inspected by digging up
about eight cross-rows to see if the check is good. If the check is off, the checkhead can be corrected
by making the appropriate adjustments as explained in the instruction manual.

* Ware, J. O. The Hill Planting of Cotton and Checker Cultivation with Large Tillage Instruments. Agricultural
Engineering. Vol 11, no. 5, May 1930.
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Louis Suchy with his check-
row planter. Here he points
to the trifp mechanism which
is enpaged when buttons ca
the guide wire pass through
the checkhead,

Ron Krupicka

Check-rows buttons got their name when metal buttons  The checkhead on a checkyow planter. The buttons
like the one on the left were used years ago. No longer  trip this mechanism releasing seeds in one spot.
resembling o button, the head on the wire to the right  Ron Krupicka

acts as the tripping mechanism for newer models.

Ron Krupicka

When the edge of the field is reached, the wire is disengaged and the machine is turned around
in a figure eight, thus allowing planting as close as possible to the fence line. The wire is moved
~over two rows and the process is repeated back and forth across the field. The instruction manual
states that six rows must be drilled for the end rows, but Louis’ figure eight turn has reduced that to
four. When he planted with horses, Louis said he conld plant right up to the fence line and, as a
result, there was no need to drill the end rows. Also, there was a seat on the horse-drawn planter so
that the operator could manually trip the planter to drop the seeds.
Louis noticed that each year the extension service and equipment companies seemed to be pro-
moting a different planting method. He felt that check planting started to decrease when the lister was
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When asked why he still uses the check plancter, Louis simply replied, “Dad taught me how
to cultivate.” It is for the same reason that Louis has never been in his fields with herbicides. He has
observed that if you don't follow up spraying with weeding, you will still have weeds.

Louis keeps his fields clean by cultivating three times. The first time he foliows the planter, the
second time he crosses the planter rows at a 90-degree angle, and the third time he follows the
planter again because “otherwise it would be mighty rough picking!” He still picks his corn in the ear
with a one-row curnpicker and then stores it in his corncrib.

His average yield over the years has been 50 bushels per acre, sometimes 60—without using any

commercial fertilizer on his corn.

PLUG-MIX SEEDING AND EQUIPMENT™

. Plug-mix is a method of seeding which incorporates crop seeds and water into a scientifically
blended growing medium which is precision placed in the field with a type of jab planter called a
hand plugger. Having 14- to 1;-cup of loose soil, the seed and compost-nutrient mixture cradles each
hill to ensure a uniform, optimum environment for germination and for young seedlings to get off
to a good start. It is particulariy suited for extensive plantings of most small-seeded vegetable crops.

Advantages of plug-mix seeding over standard seeding methods:

I. A uniform, optimum environment in seed and young seedling zones is provided, along with
an adequate, safe level of fertilizer readily available to the seedlings.

2.Plant stands are often better, and seed germination and plant growth are more rapid and
uniform.

3. There is no compaction problem with the tilthy plug-mix soil.

4. Fertilizer salt damage during dry periods, and leaching of nutrients during top-water and
rainfall are reduced.

5. Fertilizers and seeds are conserved by placement only where needed. This reduces the fertiliza-
tion of competing weeds.

6. With the automatic plug-mix planter, an economical and successful method of seeding through
mulch-covered beds is now available. -

Perfecting the plug-mix method involved a joint research project between Cornell University and
the University of Florida. Cornell worked on a soil blend while Florida worked on the design of
application equipment. Cornell worked with chemicals, but you can arrive at a potent mixture of
your own by blending compost, manure, and other organic nutrient sources.

* Repriried with permission from Fort Pierce Agricultural Rescarch Center Research Report RL 19743, by
Norman Haylip, Institute of Food and Agricultural Sciences, University of Florida,

" AMOUNT OF SEED REQUIRED TO OBTAIN AN AVERAGE OF ABOUT FOUR, SIX, OR
EIGHT SEEDS IN EACH 1/, CUP OF LOOSE MIX PER HILL

AMOUNT OF SEED (OUNCES) FOR
4CUBICG-FOOT BAG MIX

APPROXIMATE
NO. OF SEEDS  AVERAGE AVERAGE AVERAGE
CROP PER OUNCE! 4 SEEDS/HILL 6 SEEDS/HILL 8 SEEDS/HILL
BROCCOLI 9,000 0.8 1.2 16
CABBAGE 8,500 0.9 1.4 1.8
CAULIFLOWER 10,000 0.7 1.0 1.4

{Continued on next page)
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AMOUNT OF SEED (OUNCES) FOR
4CUBIC-FOOT BAG MiIX

APPRCXIMATE
NQ. OF SEEDS AVERAGE AVERAGE AVERAGE
CROP PER OUNCE*® 4 SEEDS/HILL 6 SEEDS/HILL 8 SEEDS/HILL

CUCUMRER L0 72 10.3 14.4
EGGPLANT ' 6,060 1.2 1.8 24
LETTUCE 25,000 0.3 0.4 0.6
OKRA 500 144 21.6 288
PEPPER 4,500 1.6 24 3.2
TOMATO 11,000 0.7 Lo 1.4

t James Edward Knott. Handbook for Vegetable Growers, rev. ed. New York: John Wiley and Sons, Inc,

1962,

A simple and inexpensive hand-operated applicator was constructed for use in early research trials:
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The pluggers were used by some growers with positive results, but high laber costs encouraged

the developmen: of an automatic planter.

Mechanical Plug-Mix Planters Number 900M

The tractor-mounted automatic planter
meters up to 145 cup of loose mix into revolving
cups which deliver the mix to the planter
pockets. The pockets pierce the soil and deposit
the mix at fixed intervals. Presswheels can be
. maunted dehind planter pockets to firm the soil
from each side on unmulched beds. The unit
. works well without presswheels on mulch-covered

beds, the pockets punching holes. through the
mulch as they deposit the mix. The toolbar-
mounted planter has operated efficiently at a
forward speed of 1 mph and is designed to
plant at down-row spacings of 10, 12, 20, 30, 51,
or 60 inches.

Mechanical Transplanter Co.
S. Central at U S. 31
Holland, MI 49423
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MECHANIZATION OF FARMING UNDER PLASTIC TUNNELS

Editor’s note: This information is extracted from a
letter written to the editor by Dr. Y. Alper, who is
with the Institute of Agricultural Engineering in Bet
Dagan, Israel.

The method of growing in low, plastic tunnels has become very popular in the Israeli agricul-
ture over the last few years. Its main advantage is an early crop of fresh vegetables on the market.
Our Institute started working on the mechanization of this method a few years ago.

The synchronized plastic mulching and planting muchine was the first machine developed for
this purpese. This unit, which seeds, mulches, and perforates the plastic above the seeds in one
operation, is manufactured by a local company and s usad commercially by farmers.

Low plastic tunnel cultivation is a popular technique for early crop ripening. Early ripening is
achieved by this method not cnly by early planting, but also through the better microclimate condi-
tions and the physical protection of the plants during their first stages of growth. The increasing use
of this growing technique created a need for mechanical means to erect the tunnels.

The T-2100, which is fed by straight steel wires, forms the arches and places them into the
ground in a continuous operation. The spacing between arches and their height arc adjustable. The
machine is pulled by a smallsize tractor and ground-driven by its own wheels.

An automatic machine for farming and inserting wire arches into the ground was developed
and field-tested during the 1976 season. Field-test results were very successful and some units were
planned to be aperated commercially in 1978.

A wire renewer which straightens used wires for reuse with an automatic inserting device was
also built.

The development of these machines is a considerable contribution to the mechanization of grow.
ing in low, plastic tunnels in Israel; each of these machines can also be operated separately, according

to local conditions.

The Kennco Plastic Machine Plastic-laying machines come complete with
This plastic machine covers a formed bed three-point hitch, seat, hiller blades, and alu-

with a 15mil plastic The machine simul- | minum end plugs. A larger, high-speed machine

taneously tucks and buries the plastic at the sides is also available.

just under the outside corner of the bed to insure

permanence throughout the crop. Plastic ma- Kennco Mfg. Co.

chines can be equipped with gas knives or nozzles P.O. Box 1158

to inject gas or liquid herbicides just prior to Ruskin, FL.  §3570

laying plastic on the bed.

WINDFELL FARM: AN EXPERIMENT IN
INTERMEDIATE AGRICULTURE

“We want to grow the highest-quality, best-looking organic produce possible and stay com.
petitive with our chemically oriented neighbor,” says Steve Talbott, of Banks, Oregon. To do this,
he and his father are developing “a workable, efficient, smallscale family farm” that specializes in
row crop vegetables, Affectionately named Windfell, the farm doubles as a home enterprise and an
experiment in intermediate agriculture.

The key to the Talbott system is a transplanting machine called the Hydro-Synchron, invented and
patented by the Talbotts, and a cropping system called Jetspeed. Jetspeed is the registered name for
an integrated system of diversified row crop production, using high-quality facilities, machinery, and
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tools and an intermediate technology applicable to a small- or medium-sized operation, from 5 to
160 acres.

The system is neither capital-intensive nor labor-intensive, using both in an appropriate balance
to maximize labor efficiency, provide a human scale in the process, and maintain as much as possible
a diversity of tasks for workers. At the small end of the scale, the operation can be run by a family
with seasonal help at harvest. At the other end, a sizeable outside payroll would be required. The
Talbotts’ system is ecologically sound, energy-efficient, uses the land intensively, adapts to highly
diversified cropping, and they believe, is demonstrably profitable. Transplanting, as opposed to direct
field seeding, is the key to Jetspeed.

During 1976 and 1977, research and development of all aspects of the Jetspeed transplant row
crop system continued at Windfell Farm, some 70 acres located 24 miles west of Portland, Oregon.
Windfell was advised that the soil, the slope, and the general conditions were not favorable for row
crop praduction. The acreage had been in grain for years with mediocre results. But the Talbotts
accepted the challenge and developed markets for their Biogold products in local communities and
the city of Portland.

Long, straight rows of evenly spaced
seedlings that require no thinning and
a minimum of cultivation are the end
product of the Hydro-Synchron, the
key to the Talbott's planting system.
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Some crops have been routinely transplanted by some growers for generations. The process is
stow, often back-breaking and alwavs inefhcient, resulting in severe plant shock and nworiality.
Assuming an improved transplanter, the transplunt system insures precise plant spacing and thus,
maximum feld population. Weeding and thinning problems ave greatly reduced or even eliminated
with good managemett, and maturity is more uniform so harvesting costs are reduced. The shorter
perieet fromn transplanting te harvest meuans a more intensive and cost-effective use of the land.
Talbott advises, “The figure on the bottom line is what counts.”

To adopt a transplant system required either a reliable source of plants or a facility for producing
them. Windfell developed the systems and the specialized equipment necessary to produce hardy
plants that grow fast with stacky tops and strong, branching root systems. Their double-poly house
is particularly well adapted to these techniques.

Thousands of seedlmg.s geta good start and grow into TODD Planter Flats with pyramid-shaped cells.
hardy plants inside the Talbott double-poly house. :

After investigating many different plant-growing systems, it was clear that the Speedling System
was the one to adopt. In this system, the patented TODD Planter Flats with inverted, pyramid-shaped
cells rest on aluminum T-rails. This promotes natural air pruning of the root system. The result is
rapid branching and concentration of the root structure within the cell. Plants can be transplanted
with virtually no shock and without interruption of growth.

The Jetspeed planting mix is composed of 50 percent peat, 50 percent vermiculite, hone meal,
lime, dolomite, and several additives that have been found to produce the ideal transplaunts with
strong, stocky tops, and quick-growing, widely branching root systems which can be easily pulled
intact from the Speedling trays at an early date. The Talbotis found that for the small operator,
mixing and tray filling can be done economically with hand labor and good organization. But they
found that seeding without an efficient seeder was very time-consuming and costly. Hence the
Digit-200 seeder.
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The Digit-200 Plate Seeder
Gene Talbott

An ingenious invention, the Digit-200 seeder is simply a tray which sets on top of the 200-unit,
cavity trays and has small holes placed exactly in line with where a seed should be deposited. A pile
of seeds is scattered across the tray, one dropping in each hole. Excess seeds are gathered at one end.
When the tray is lifted, one seed is left in each tray cavity and a thin layer of vermiculite is spread on
top. With the Digit-200 seeder, six 200-unit trays can be planted per minute. Making such efficient

A short, powerful blast of fertilized water i the
key to the transplanter. The four synchronized
nozzles force water into the soil at designated spots
as the tractor-pulled transplanter traverses the field.
Through a braking system that allows the spray to
temain stationary as the tractor continues ils slow
pace, the driver of the machine need only keep it
on course. No stopping or restarting is necessary.
As the holes are created, a new seedling is inserted
by one of the riders who sits just behind the jet

sprays.
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use of hand labor, this simple tool exemplifies the kind of inventive work which is needed to develop
an appropriate, intermediate, small-farm technology. '

The indispensable key to success with the transplant system of row crop production is the trans.
planter. Experience illustrates that conventional transplanters were totally inadequate; so the Talbotts
developed a completely new machine using the hydraulic jet principle. The result was the Hydro-
Synchron, a fast, efficient, multirow implement that uses water jets to drill holes to receive the
transplants. The drilled holes instantly il with mud and water (together with a starter solution if
desired), and the roots, hand-placed, are sealed deep in the muddy solution at any desired plant and
row spacing. Three workers can transplant six rows of lettuce at the rate of about 8,000 plants per
hour; wing units increase the planting capacity threefold.

Boxes of seedlings are placed
directly in front of the three
seats the riders accupy. Seed-
lings go from box to soil at a
suprisingly unhurried pace
considering the tractor main-
tains a constant crawling
speed through the field.

Beyond planting, the Talbotts have other devices and techniques to complete their system. At.
Windlell, the main implement used in soil preparation is a Rototiller with a corrugated roller pulled
in tandem for minimum tillage. Tillage is limited to the upper four inches of the soil. If the organic
content of this layer is maintained, the open structure and fertility of the sublayers will be built
continuously by a healthy biological population in the soil. Drip irrigation appears to be their only
solution to a limited water supply.

Integrated pest control is an area of continuous investigation ac Windfell, The availability of
compressed air has facilitated experimentation with air-atomizing nozzles attached to the Hydro-
Synchron for ultra-low-volume spraying. Numerous test programs are being conducted using some
of the recent biological control methods,

For optimum population, the beds are five feet wide, six feet six inches on center and 500 feet
long. Population is 2,550 plants per bed, with six rows nine inches apart and plants staggered at 14
inches apart in the row. The spacing is precise and each plant has exactly the same space to grow.
It is estimated that with direct-seeded lettuce or celery, uneven spacing cuts the optimum field popula-
tion by ac least 20 percent., Add to this the approximately three-week longer growing period with
direct seeding, and the dramatic difference in the two systems is clear.

But experience reveals another important factor with the Jetspeed transplant system—weed
control. The rapid establishment of the crop canopy tends to smother weed growth. The beds
shown were neither machine cultivated nor hand hoed—and no herbicides were used.

The Walker Harvester, another Talbott development, is a fine implement for assisting in field
picking and packing of summer squash, cucumbhers, tomatoes, and peppers. The machine is self-

231




TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS

Self-Propelled Walker Harvester
Gene Talbott

propelled and has a hydrostatic drive which is instantly adjustable to any appropriate speed, forward
or reverse. A guidance wand keeps the wheels tracking in the spaces between the permanent beds.
The two rear wheel cages are adjustable to accommodate various bed widths.

At Windfell, in order 1o insure a uniform, standard pack, summer squiashes are harvested every
day, beginning in June and continuing into October. The Jetspead transplant system brings the
crop to market early. Covering the beds with black plastic mulch and transplanting through the
plastic will cut apother 1wo weeks off the time to market. Other cxperimental forcing systems are
expected to bring the start of harvest even earlier. The grower with the earliest crop can quickly
establish his market and command the wop preseason prices.

For the small- to medium-sized grower, depending on the local market, diversification can be
very important. The Jetspeed transplant system is particularly adaptable to the production of diverse
crops side by side. Gross returns from just one lettuce bed were $404 (202-dozen heads at an average
price of $2.00 per dozen). One acre consisting of i3 heds grossed $5,252, Under climate conditions at
Windfell, a minimum of four and possibly five cycles per season may be obtained. The potential
gross per acre is substantiall!

E.V. Prentice Machinery Co.
2303 N. Randolph Ave.
Portland, OR 97227
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TRANSPLANTERS

Many creps are traditionally planted as
small plants rather than from seed, either to
extend the growing season by starting plants
indoors, to aveid thinning, or to get more crops
planted in one year. The Japanese have devel-
oped perhaps the most energy-efficient trans.
planting mechanism, which they use largely for
rice and tobacco. It is 2 two-wheel tractor with
an auwtomatic steering mechanism which guides
the tractor while one man feeds plants into the
transplanting mechanism.

We in North America are familiar only with
tractor-drawn units. They can plant from one o
[é or more rows at a time, with one or two
people feeding the transplanter per row. Often,
a water tank is mounted on the hauling tractor,
and plants are watered with either a continuous
or intermittent flow as soon as they are set and
firmed into the ground. One unit just described
makes the planting hole with a water spray.
Additional equipment might include cultivators
or a fertilizer distributor.

Here is a hint from Farm Labor Savers suggesting that
an extended cleat atlached to a wagon wheel be driven
across the field to automatically dig evenly spaced
planting holes. Used in either wet or dry weather, it
will save time and energy when a considerable number
of plants or trees are being planted.

A Semiautomatic Device For Planting Cassava
Stem Cuttings on Ridges
From the Agricultural Engineering Depart-

ment at lfe, Nigeria, G.A. Makanjuola reports
the development of a mechanical device for
planting cassava stem cuttings on freshly made
ridges.

"Fhis device 1s a machine consisting of a disc
ridge and semiautomatic planter which can be
built as a multirow unit. It can be manufactured
entirely locally (Nigeria) with the exception of
the ridger discs and bearings.

A two.row ridger in operation, pulling a planter be-
hind it with a pipe joint.

Investigations revealed that cassava stem cut-
tings can be successfully planted on an unridged
field with the New Holland wansplanter, but it
cannot be easily modified to plant on ridges.

The newly designed planting mechanism
consists of a disc on which are mounted three
rubber pieces cut from 75-millimeter, flat belting
material. These rubber pieces serve as hands for
holding the stem cuttings in position as the
cuttings are pushed into the newly made ridge.
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When cuttings reach the erect position they are
released. The hands are kept closed by means
of a roller which moves along the surface of
a curved member. The cuttings are prevented
from stipping during the planung process by «
comhbination of the grip of the rubber hands
and stops welded toward the center aguinst
which the top of the cuttings bear as they are
pushed into the soil.

The planter is pulled behind the disc plow
and planting discs are mounted on shaies which
are driven by chains directly from the in:plement
land wheels. The sprocket on each of the land
wheels is mounted on a sleeve which is bolted
to the wheel hub. The sprockets on the planting
disc shafts are mounted on a hub provided with a
pawl and ratchet device which allows power
transmission in one direction only. This is to

The planting mechanism
in operation.

make reversing possible. By varying the number
of teeth on both sprockets, it is possible to alter
the spacing-along the rows.” By moving: the
planting discs along their shafts and adjusting
the cemter. distance of ihe land wheels, it is
possible to obtain different spacings between two
acljacent rows,

Ellis Transplarnters

Deluxe models are available with positive
gauge wheel drive. The operators place the plant
at the right depth while the machine sets the
plant in the furrow, waters the roots, and packs
the soil around the roots and stem. Models are
available with a one- to four-row capacity.

A continuous or intermittent water supply
is available with all Ellis Automatic Trans-
planters. The system uses two valves mounted
on the seat bar between the operators. One
valve is used to adjust the amount of water
applied per plant while the other shuts the water
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D.R. Ellis Mig. Co., Inc.
Box 246
Verona, W1 53583

Mechanical Transplanters

The Mechanical Transplanter Company has
a number of models ranging in size from a one-
row to a four-row unit which can be attached to
any tractor drawbar with a single pin. Every
thing is adjustable on these units, including

seats, footrests, plant spacers, and water valves.
The Flo Check watering system turns water on
and off at the instam of setting. Water is not
lost between plants and the amount of water
given each plant can be set by a wing nut adjust-
ment control.

Mechanical Transplanter Co.
8. Central at U.S. 81
Holland, MI 49423
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_ Holland Transplanters

All Holland Transplanters have adjustable
packing wheels, a Start-rite water valve, blunt- or
round-point digging shoes, plant stands and
plant boxes, plant holders, and back-rested seats
as standard equipment. Available units range in
size from a special onerow, oneseater unit for
garden tractors, to eightseated, four-row
planters. They are available as either tractor-
mounted or tractor-drawn units with or without
watering tanks, cultivators, and fertilizer dis-
tributors.

Holland Transplanter Co.
Holland, MT 49423

' Kennco Plang Setters
‘Available in one-, two-, or three-row models,
~the Kennco plant setter passes over a completed
‘bed (with or without plastic covering), punches
a‘hole for a plant and a stake (if required), then
waters the hole completely, and allows a riding
‘attendant to place a hothouse seedling or
seedbed-grown -plant directly. into the watered
hole. Attendants ride at a comfortable posn:on
with all plants and controls directly available for
_rapid but thorough plant setting in each row.
Experience has shown that using this method,
replanting due to young plant attrition is ex.

-'K_ennce Mfg Co.'
O, BOX ll58

]ust desmbed .m the arucle on Windfell
'Farm, the Jetspeed also has the diversity to con-
- vert from transplanter to boom sprayer to cul-

_ A smaller umt, the Jetmaster is a hand-

Aremely ‘minimal. Watering controls consist of. .
‘metering - valves and on«oif valves handled by the

pushed transplanter designed for planting two
3-foot beds at a time, at any desired spacing, with
the same water-jet planting mechanism. Speed-
ling transplants are set by hand by workers
following the unit. A whole line of interme-
diately scaled tools and machinery is designed for
a permanent-bed row-crop system.

E.V. Prentice Machinery Co.
2303 N. Randolph Ave.
Portland, OR 97227

Ellis Model 450

This is a one-row transplanter with three-
point hitch and a 55-gallon barrel which mounts
directly over the hitch and makes it easy to lift.
The unit can be attached to some tractors with-
out a three-point hitch, by mounting the barrel
on the tractor. These tractors include the John
Deere M and MT, the International C, Super A,
Cub, and 140, and the AllisChalmers CA, D10,
DI2, and WD. Theone-row unit will plant up to
5,000 plants per hour.

D.R. Ellis Mig. Co., Inc.

Box 246
Verona, WI 53593

INTERNATIONAL SOURCES OF TRAIISI'I.AIITEIIS

:-.:"Animal Drawn R:ce Tramplamer Platiorm.. 3

Th:s tramplanter conmts of a wooden plat- '
ﬁorm pulled by a buffalo or a pair of bullocks
over the mud of the paddy field when it's ready
for. transplanung Four workers are seated cross-

.| legged on the platform, holding the seedlings in
| their laps. Special recesses are provided on the

platform for extra seedlings. Under the platform
are attached eight wooden markers, and each
worker transplants two of the rows marked in the
mud. The workers do ot wade through mud
and there is no back-breaking bending over.
Transplanting is done in parallel rows, at least
at twice the normal speed, as both hands are
used simultaneously.

. Intermediate 'I'echnology Publications, Ltd.

9 King St.
London WC2E SHN England
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Animal-drawn rice transplanter platform.,

Rau-Kombi Semiautomaiic Potato Planter

This is available as a two- or four-row unit,
one operator per row, tractor-drawn implement.
It has spring-loaded adjustable covering discs,
with a 50-kilogram capacity per hopper. QOp-
tional features include a track eliminator, sand
plates for driving lugs, a coulter in front of the
planting share, and an insecticide applicator.
Weight: two-row, 242 kilograms; four-row, 463
kilograms.

Rau-Kombi Planter

This unit is suitable for vegetables, beets,
tobacco, onions, strawberries, forestry plantings,
and others. The press rollers do not act above
the neck but helow, at the feeder roots, closing
the soil as required. It will plant two, three, five,
or seven rows; spacing of plants along the rows
is adjustable.

Hassia-Rau-Vertriebsgesellschaft
D 7315 Weilheim /Tech
Johannes-Rau-Strasse, West Germany

Hassia Automatic Potato Planter

The Hassia potato planter Model GLO is
available for planting two and three rows at one
time, with row spacing adjustable from 62.5 to
75 centimeters.

A.J. Troster Landmaschinenfabrik
6308 Butzbach, Oberhess
Postfach 240, West Germany

Hassig Automatic Potate Planter.
Hassia

Gruse Potate Planter

This planter has independent, front-
mounted furrow openers that are adjustable for
depth and float independently to facilitate an
even planting depth. Two-row models will plant
row widths of between 28 and 36 inches at a
maximum speed of 5 mph. It is totally auto-
matic.

RH Group Root Harvesters, Ltd.
Rengate
Peterborough PE1 5BD, England

Nardi Transplanter

‘This model automatically opers the furrow,
places the plant, and firms the soii around it. A
synchronized valve on the frame js operated by
the planting disc wheel which measures the
required amount of water for each plant. On
request, the transplancer can be supplied with a
fertilizing unit for surface spreading or deposit-
ing at a depth of 4 to 6 centimeters below the
surface. Transplanting depth is adjustable, and
the distance between plants can be adjusted by
changing the gears on the drive wheels, changing
the diameter of the drive wheels, or by changing
the number of pincers. The unit is attached by a
three-point hitch and is available with a special
attachment for planting in offset rows.
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Nardi Macchine Agricole
06617 Selci Lama
Perugta, Italy

Self-Propelied Tobacco Transplanter KC-6

Powered by a fourcycle, air-cooled, 2.3 h.p.
engine, this two-wheeled walking transplanter
plants all kinds of ridges and furrows—wide,
narrow, high, or low-—with tobucco plants at
spacing iutervals from 25 to 45 centimeters in
circular or square holes. It can make sharp turns,
so ne additional turning space is needed. It
requires a minimum labor input of one or two
people for planting at a rate of § to 4 acres per
day. The transplauter is self-propelled, with two
speeds forward and one reverse. It has automatic
steering; it will plant either before or after
mulching with a nylon sheet.

Circle Tekko Co.

Beet Transplanter BTP-2

The- BTP-2 is 'used with a 35 h.p. tractor
with a three.point hitch to plant two furrows at
one time at a rate of 1.5 to 2 hectares per day.
Its operation utilizes four or five people. Row
spacing is adjustable between 550 and 700 milli-
meters; the planting interval is set at 225 milli-
meters.  Standard  attachments  include two
seedling pot separators, one seedling collector
set, 30 seedling boxes, and one set of tools. The
BTP-2 uses a new feeding-planting mechanism
which guarantees reliable planting and easy ad-
justment. It comes with a special attachment for
planting high furrows. A four-row unit to be
pulled behind a 60 h.p. tractor is also available.
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Circle Tekho Beet Transplanter BTP-2
Circle Tekko Co.

Both of the above transplanters are avail-
able from:

Circle Tekko Co., Ltd.
194 [zumicho, Takikawa-City
Hokkaido, Japan

Metamora Rice Planter MSP-2A

The MSP-2A plants rice seedlings that have
developed from two to five true leaves. Seedlings
may be raised in mats. A lever can be set for
small (2 to 2.5 true leaves), medium (3 o 3.5)
and large (4 to 5) seedlings, and also for the
number of seedlings in each clump. The lever
setting for planting intervals is adjustable in
I-centimeter steps between 12 and 2] centimeters.
The scedling feeder is to the rear of the wheels,
so that the operator has a good front view. Addi-
tional seedlings are set on two trays stacked on
top. ‘The trays can be reached from the operating
position. Wheels are independently suspended
so that the body is maintained in a horizontal
position by operating the lever within easy reach. -
Two-wheel drive and a float for buoyancy assure
easy travel across the paddy. Sharp turns can be
made by operating side clutches which disengage
one wheel as the other keeps moving. Seedlings
are not injured by this planting. Planting depth
can be varied by adjusting the float. The four-
cycle, air-cooled, 3.5 h.p. engine operates the
83-kilogram unit at a capacity of 14 acre per hour
as the operator walks along behind. Planting two
rows at one time, 30 centimeters apart in clumps
of three to five seedlings each, yields a density of
from 50 to 90 clumps per 3.3 square meters.
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Metamora Tobacco Transplanter

The operator walks behind the machine,
feeding the planting mechanism with seedlings
less than 22 centimeters high while steering. It
will plant tobacco, cabbage, and Chinese
cabbage. Adjustments you can make include the
distance between seedlings from 25 to 41 centi-
meters (10 siages). the height of the ridge from
0 to 40 centimeters, the distance between wheels,
and the inclination of the chassis. The air-
cooled, four-cyde, 2.5 to 3.5 h.p. gasoline engine
powers two forward and one reverse speed for
planting at a rate of 1 acre every 3 or 4 hours.

Metamora Agricultural Machinery Co., Ltd.
9.37 Nishi 2-Chome
Okegawa, Saitama, Japan

Mizuho Suzue Rice-Transplanting Machine

The Mizuho plants two rows of either
young or adult seedlings at a rate of approxi-
mately 214 acres per hour without damage to the
plant. Spacing is adjustable betwecn plants, but
row width is set at 300 millimeters. One person
operates this gasoline-powered machine. A low
center of gravity and the well-going straight
faculty minimize the amount of attention the
unit requires by the driver,

CeCoCo
P.O. Box 8, Ibaraki City
Osaka Pref. 567, Japan
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SICKLE, SCYTHE AND GRAIN CRADLE

The sickle and the scythe are the earliest
forms of hand tools developed for harvesting a
crop. Althcugh their development can be traced
back to around 2,000 B.c., they are still used in
many parts of the world today for small-scale
farming.

The scythe was developed from the sickle by
lengthening the blade and adapting the handle
in such a way that hoth hands of the operator
can be used. The larger blade of the scythe
increases the rate of doing work, while the longer
handle is less fatiguing for the operator as he
can stand upright when working. The scythe
can be used for harvesting both cereal and forage
Craps. A common sickle. True Temper

BRING ON THE SCYTHE

by Drew Langsner

On a year-long trip, we found scythes in common use throughout Europe-—from Turkey to
France to Scandinavia. In modern Switzerland, Alpine farmers regularly scythe hay on slopes that
are too steep for any machinery. Grazing cattle would lead to erosion. And if the grass is allowed to
grow, winter snow clings to the long, dry blades until great weights accumulate, causing avalanches
and loss of precious soil.

The Alpine farmers are very practical workers, so I was particularly interested in their technique
> for mowing, Watching a man and his teenage sons scything a very steep field gave me the impres
"sion of a functional ballet. The effort exerted was great, yet light and rhythmic all at once. About

every 15 minutes work halted, The blades were quickly honed with a whetstone kept in a water-
filled scabbard hung from each man’s belt. With razorsharp blades, mowing resumed until a small
field, perhaps an acre, was cut.

One day our Swiss host informed me that the grass around his cheese-making hut was of sufficient
growth for mowing into a small amount of fodder. Of course, I was quite anxious to try scything.

First he demonstrated his sharpening procedure. The edge of the blade must be so thin that

" it deflects when pressed against one’s thumbnail. Lightweight grass-cutting blades come this way new.
But after repeated honings, the thin edge section wears away, leaving a cutting edge too thick for
razor-edge sharpening. Rethinning is done by pounding the blade with 2 hammer over a small
stake anvil driven into a log. When the blade passes the thumbnail test, it is ready for honing.

That job is accomplished with the long, thin whetstone. The stroke used is very similar to
knife sharpening—the stone is worked toward the edge with long, smooth passes at a very slight
angle. The stone is dipped in water every minute or so to wash away accumulating grit that would
contaminate its pores and hinder further sharpening. The test of an adequately sharp blade is in its
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To begin a stroke, your trunk is
twisted quite far Lo the right.

use, Ome should feel almost zero friction between the blade and the grass being cut,

For the proper mowing technique, legs are set rather apart, knees are bent a little, and the body
cants forward at a slight angle for balance.

To begin a stroke, your trunk is twisted quite far o the right. The scythe is held so that ithe
tang, the shank connecting the blade and handle, is just above the ground, at cutting depth. The
blade tip is angled slightly upwards, but not much. The position of the tang regulates the cut. The
slightly lifted tip is to help avoid hitting obstructions during the stroke. Finally, the blade is aimed
so that it will cut a very thin swath with each stroke. The scythe is not a hacking weed chopper, but a
fine cutting tool. In use, the blade actually slices along whatever is being cut. Each pass mows
only a few inches in depth, perhaps six to ten inches, depending on the blade length.

The actual stroke involves using your entive body in a smooth, pivoting movement. Beginning
at the right, swing in a full arc until your shoulders are turned all the way left. (This long, thin
stroke actually cuts more grass than a short, broad hacking movement) Then take a short step
forward as the scythe is returned to the beginning position.

To mow a patch of grass, grain, or weeds, begin at the left edge and gradually work your way
from one end to another. You can work up or downhill, but always go in the same direction.
After mowing one swath, return to the beginning edge and mow a second swath one arc space to
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The aetual stroke involves the entire
bedy in ¢ smoath, pivoting movement,

the right. Working in this fashion, your reapings will fall away to the cut side, not against standing
growth in the following swath,

Several types of scythe blades and snaths (handles) are curvently available in America, The
standard blade, 30 inches long and made of fairly heavy steel, is suitable for cutting weeds and
small grains, A shorter, even stouter blade is sold for clearing brush and briars.

The technique for using these scythes is the same as for mowing grass, but with extra vigor.
These blades are generally not pounded thin or sharpened to such a high degree as grass blades. But
they must be kept quite sharp to be effective. Standard blades are generally sharpened with a mill
file or on a hand-turned grindstone. Work mainly on the bottom side of the edge. Many a frustrated
mower has a blade sharpened on the upper edge. This creates a downward-slanting bevel that tends
to run the scythe into the ground as it cuts. Always sharpen standard blades on the lower side first,
then gently remove any wire edge that may form on the upper side. It is a good idea to finish up by
honing with a hand stone.

Recently, thin, lightweight grass blades have been imported to this country. These blades are
excellent for fine mowing work, but they are not suitable for cutting tough weeds. They are delicate;
the fine edge is quickly dulled or nicked if run into the ground, a stone, or hidden debris.

Two styles of snaths, or handles, are on the markei. The standard srath is made of hent ash
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and is quite heavy. These are rugged and suitable for uwse with standard and brush blades. Also
available is a bent aluminwmn snath, which works quite well with the superlight grass blade. But
aluminum snaths are too light for the more rugged work of cutting grain, coarse weeds, or briars.
For such tasks, the extru weight of the ash snath creates a momentum that helps in mowing.
Wooden snaths should be cleaned and treated, once or twice a year, with a mixture of two parts
tinseed oil to one part turpentine.

Some older hardware stores still carry seythes, especially in country districts. You might have to
ask, as the last one ever ordered may be in the back storeroom.

Often scythes appear at auctions or vard sales. It is not too hard to clean up a mildly rusted
biade, Be sure that the snath is not cracked, and thae it has one, or preferably two, handles. (Snath
handles are tightened by twisting counterclockwise.)

GRAIN CRADLE laying all ene way during the next four strokes.

The grain cradle is an improved scythe with Before each consecutive stroke, the right foot

a set of wooden tines above the blade that catch comes forward one-quarter stride. After the

the wheat (or other grains) as the blade severs it fourth stride, the wheat on the tines is slid oft

on the forward swing. Mastering the art of the into a neat pile at the farther reach of the

scythe and grain cradle takes coordination and cradle’s forward swing, ready to be tied into a
practice. For a right-handed stroke, the left foot bundle.

is placed one stride forward and the first siroke is A farmer is a proud person: proud of his

taken with the blade nearly parallel to the ools and proud of the work he and his tools

greund. The trick is to keep the grain stalks produce when working as one, together. And

Harvesting

[l grain by hand
§ with the help
of the scythe
and grain
cradle.

United States
Department of

Agriculture
with good reason; it takes practice and skill to in the relationship between man and tool are
master a task. Like an old pair of shoes, the tool reflected in the following article by Steve Taylor
conforms to the technique its master employs— about mowing with a scythe and the rare people

becomes molded to his style and uncomfortable who have the skill to use it right.
in the hands of another. The skitl and intimacy
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BUILD-IT-YOURSELF GRAIN CRADLE

by Richard Weinsteiger

With new grain cadles impossible to find, and old cradles expensive and rare, here is an in-
expensive way to convert a grass seythe into a functional cradle.

L.

CONSTRUCTION

Start by obtaining a $0-inch-length by 3-inch-diameter piece of knotree green hickory or
ash. Remove the bark, using a drawknife and guarter the log. Shape the four pieces with the
drawknife until they are approximately 34 by 54 inches. Then, starting 10 inches from one
end, taper the remainder to 34-inch diameter.

In order to bend these pieces to conform to the shape of the scythe blade, a jig has to be
built using a 27-inch scrap piece of 2 x 4 and four pieces of 6-by-34-inch dowel. Since ali
blades do not have the same arc, you will have to position the dowels accordingly. After
the jig is built, place the four pieces in the jig and let dry for several days.

The upright or main support piece, also made from hardwood, is 54 by 114 by 2314 inches,
Deill four 34-inch holes 2, 8, 15 and 28 inches from the bottom. A shallow groove is filed
across the grain %4 inch from the bottom to accommodate the J-bolt. Drill a 14-inch hole in
the front face of the metal end cap of the scythe handle for the J-bolt, Make sure the hole is
far encugh from the center to avoid the blade clamgp bolt.

Remove the pieces from the jig, apply resin to all outside bends and char with a torch to set

A4 grain cradle can be built (o fit any
store-bought scythe
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the bends. Then whittle 34 inch of the ends that are to fit into the upright to a 34-inch
diameter. Drill a 34-inch hole vertically 714 inches from the support end for a supporting
dowel te -lide through, and in each piece a 3 -inch diameter hole horizontally 9 inches
from the cad for the supporting all-thread.

Now asserrbie the unit by inserting the J-bolt with the upright attached to the faceplate and
tighteninz the nut. Insert the four bent pieces into the holes in the upright. Place the %44-
inch-dianicrer by 231 -inch dowel through the vertical holes of the bent pieces. Next, drill a
3 oinch iole midway between the top two bent arms. Cut a 26-inch piece of 3 -inch all-
thread, ausl make @ vight-angle bend 114 inches from one end. Insert this piece with the right.
angle bend into the ¥ -inch hole at the top of the upright, and fasten with a washer and
wing nut. Judging the angle by holding the piece of all-thread to intersect the handle, drill a
3 4-inch hole 16 inches from the end cap. Cut four pieces of all-thread 2814, 22, 17 and
1414 inches in length, and using the same method, attach to the handle 1715, 10, 8 and 7
inches respectively. Put wing nuts on both the inside and outside of the pieces that are
inserted in the bent arms.

Cut a Zinch piece of 34-inch dowel, and drill a 31 .-inch hole through the center lengthwise.
The same diameter hole should be drilled in the bottom bent arm and the blade approximately
414 inches from the handle. Cut a 4-inch length of 3{;-inch all-thread, and peen one end so
that it will not slip through the hole in the blade. Insert through the blade, dowel and arm,
and fasten with washer and a wing nut. Using 34-inch brads, fasten the dowels to the armns
and apright, Then adjust the wing nuts on the arms and handle to align the ayms with the
blade, making sure to keep the arms in back of the blade edge.

*.

The supporting all-thread strut is bolted in place with
o wing nut.

The cradle’s simple supportive
network is adequately braced.
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HAND MOWING: FEW HAVE THE SKILL TO SWING A
SCYTHE-PROPERLY*

Story by Steve Taylor, Photos by Bob LaPree

Elwin Smith, herdsman on « large, East Washington dairy farm, gripped the handle ol his
scythe and at the starter’s command went forth o mow the prescribed 50-toot course. fudges hovered
around, measuring the swath he lay down in the lush green grass and clover.

When a half-dozen others had had their turn and the points and times were added up, Smith
had won the Golden Scythe Award, symbolic of supremacy in the art of hand mowing in Sullivan
County and other points east of the Mississippi.

The Sullivan County Dairy Herd Improvement Associatton (DHIA) has held its hand mowing
championship every summer for the past 25 years or so. Anybody who thinks he or she is up to it can
take a crack at winning a new scythe decorated with gold spray paint.

Elwin Smith, winner of the Golden
Scythe Award. Neatness of stubble
nudged him ahead of the others.
Bob LaPree

* Reprinted with permission from New Hampshire Times, 27 Jaly 1977,
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Elwin Smith calls himseif an old-timer, and it's wsually old-timers who win the Sullivan County
DHIA's Golden Scythe. In 1977, Smith nudged out three dairv farmers by one- to threc-tenths of a
point, and all were veterans in the seythe competition, They were Fred Hall of West Unit, defending
champ Horace Bascom of Charlestown, and Smith's boss, Hans Eccardt of East Washington,

A broiling July sun beat down on Charlie Stone’s beautiful Meriden dairy farm, and the tem-
perature hovered at 99 degrees in the meadow across the road from the cow barn. The veteran
scythemen warmed up by taking @ few swings at grass around the edges of the field and then set to
work putting fine edges on their scythes with pocketsize sharpening stones. Then one by one they
mewed the course,

The competition is scored on a combination of {actors. Time over course is worth 15 points,
width of cut 3% points, neatness of stubble 45 points, and completing course 10 points, Penalty
points up to 10 can be assessed by the judges for spitting tobacco juice on the course or giving
judges or bys:anders lip.

Judges measure the width of
hiis swath as Hans Eccardt
finishes his course.

Bob LaPree

Elwin Smith was slower on the course, achieving 11 out of a possible 15 points. He ran well
behind speed merchant Horace Bascom, who laid down his swath in (wo minutes, five seconds, But
Smith picked up a total of 43 out of 45 possible points for neatness of stubble and that gave him
the victory.

The swath where Smith had mowed looked like it had been cut with a lawnmower, so short was
the remaining growth, and there weren't many places where the scythe had skipped and left little
telltale manes of uncut grass.

Smith was repeating what he’'d done at the DHIA field day back in 1959, winning the big
prize, and darned if he didn't use the scythe he was given for the '59 championship to win in '77.

Later there was a competition for greenhorns, also known as dubbers or hackers. This was won
by a Meriden area farmer-writer whose swath—Ilike those of other contestants in his class—looked
like it had been carved up with a hatchet.

After the competition, the veterans stood around and talked about their individual scythes.
Eccardt had a European-style model with a straight handle. Stan Colby from Cornish praised his
cherry snath. Elwin Smith savored a cold bottle of Miller beer Eccardt had sequestered in a
clump of clover by the fence.

Then it was off to a picnic on the Stone farm lawn, with fiddle music by the Dave Levine

247




TOOLS FOR HOMESTEADERS, GARDENERS, AND SMALL-SCALE FARMERS

T he competitors

pose for the
camera {left to
right): Stan
Calby, Elwin
Smith, Fred Hall,
Hans Eccardt,
Horace Bascom,
Dean Bascom and
Bennie Nelson,
Bob LaPree

orchestra. Another hand mowing competition had been written into history, its participants and
spectators well entertained at the sight of the vestiges of an ancient art,

Virtually every boy and man in rural New Hampshire knew how to swing a scythe a century ago.
The skill was essential to family and individual survival, for it was the means by which the basic
feed of livestock—hay—was harvested on the land,

Hand mowing as a skill exists today, but only among old-timers und a few younger men who
probably have learned it working on a highway crew responsible for trimimaing roadsides.

Hay was harvested in July and August a century ago, and came all in one crop. Today, the first
cutting is in the barn before July 4, and second and third cuttings come along later in the summer.
That's because of the introduction of legumes such as alfalfa and trefoil, which have displaced
timothy and other grasses, the old standbys for hay production in New Hampshire.

During the Civil War, many New Hampshire farm hands enlisted in the Union Army and
marched off to fight. A similar development in other northern states stimulated the development of
farm machinery to speed uy and ease the task of harvesting hay in this area.

The first significant invention was the horse-drawn mowing machine, which was developed in
1847 but not perfected until well after the Civil War. The mechanical hay loader and the dump
rake were introduced in the 1870s, and the pace of haying was stepped up considerably.

The need for skilled scythemen diminished steadily in the late nincteenth century, although
many poorer farmers continued to put up hay using the old methods. These farmers kept alive the
traditional methods and procedures.

Haying with scythe, hand rake, and pitchfork traditiunally began on the first Monday after the
Fourth of July.

Work began at dawn when several men went out to do barn chores and milking. While chores
were being completed, Grandpa and the young boys would go to work on sharpening scythes in
preparation for the day's mowing. The kids would have to turn the crank on the grindstone while
Grandpa would start water wrickling on the stone.

After removing the snath, or handle, from the scythe, Grandpa would grasp the blade in both
hands and bear down on the stone. The stone would turn rapidly without resistance, but as the
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Stare Colby sharpens his scythe with a
whetstone.
Bob LaPree

pressure increased, the stone would slow to a drag. Perjodically the edge would be tested with a
thumb, and after 10 or 15 minutes the job would probably be done. To a youngster that would
seern like an eternity, especially if there were two or three more blades to go.

After sharpening the blades on the grindstone, a whetstone, sometimes called a rifle, would give
them an even keener edge.

After breakfast, the crew would assemble in the field and work would begin. The hired men
would start off first, followed by Dad or whoever was boss. The boss would try to crowd the mowers
ahead of him, and if he passed one or more of them in the advancing echelon, they were disgraced
and had to retreat and pick up a new swath at the rear.

Behind the mowers would come young boys with picchforks, spreading out the newly mown
hay to speed up drying. Since hand mowing is such hard physical work, especially if the men were
being pushed by weather or the hoss to produce, mowing was usually done in the cool of the
morning. The afterncon was devoied to raking up, tumbling, and loading the hay onto wagons
for tramsport to the barn,
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In raking, the crew would set out in reverse order of the morning arrangement, with the young
boys leading with small rakes, and the stronger men bringing up the progressively larger mounds
of hay into windrows. While one man fetched the horses and wagon, the others would tumble the
hay, that is, arrange it in piles which could be forked directly onto the load and which presumably
wounk! stay intact through severai handlings from field to mow.

Next would come the time to pitch hay. Strong arms would fork the hay onto the wagon, then
fork it oft the wagon at the barn, shove it up into the storage area where it would be mowed
away. The following winter the hay was supposed to come out of the mow by the tumble as it had
gone in, but likely as not, it came out with much grunting and groaning and not by the tumble.

The tremendous physical exertion required that large quantities of fluids be available in the
field. Cider was one important beverage; some old accounts tell of rum; switchel is said to have been a
popular refreshment. Switchel was a concoction of cold water, sugar, ginger, and vinegar, and those
stll around who have consumed it say it was more or less thirst quenching.

As late as the 1880s, there were purists who refused to adopt the laborsaving machines such as
the mower and dump rake, often claiming the iron wheels spoiled the land. So they kept swinging
their scythes. But as time rolted on, there came to be fewer and fewer farms where the hay was
harvested by pure human muscle power.

Hand mowing is the same sort of rural skill as sheep shearing. It requires determination as
much as anything. It also requires reasonable muscular condition and a fair measure of coordina-
tion. But once the essential rhythms and movements are mastered, it can be done with grace and
smoothness.

A man who can handle a scythe as gracefully and efficiently as anyone in New Hampshire is
Stanley Colby of Cornish, a retired agricultural extension agent for Sullivan County and now a town
selectman and amateur historian.

Colby grew u