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HAT I WILL TO DO I CAN DO.” That was the motto
by which the late GEORGE MARSHALL CLARK worked and lived.
His life was one of great activity, compelled by a relentless energy
directed by a forceful mind.

When he was twelve years old his father died. This made it necessary
for him to quit the district school and assist his elder brother, Thomas ].,
in supporting the family. At the age of seventeen, after serving an apprentice-
ship of seventeen months at blacksmithing, he made his first trip South, where
he got a job as common laborer in a Georgia sawmill. One day the main
shaft in the mill broke, putting the entire outfit out of commission. Under
any other circumstances this would have necessitated a long shut-down and
heavy loss. But, with his characteristic energy, MR. CLARK jumped at
the job of repairing the shaft and soon had the broken parts welded and the
mill buzzing again. His resourcefulness on that occasion secured for him
a contract to build three steam sawmills. These were erected and sawing
400,000 feet of lumber daily within five months. He was still under 18
years of age.

Following his mill-building experience, MR. CLARK worked at ship-
building in the winter time and house carpentering in the summer. He worked
all the way between Bangor, Maine, and New Orleans, Louisiana. This he
continued until the fall of 1859, when he entered the employ of a Meriden
(Connecticut) cutlery firm as a journeyman carpenter at a dollar and seventy-
five cents a day. However, it was only a few days when the head man
recognized the ability of his new employee, and in a short time MR. CLARK
was made foreman over all the outside men, at a salary of ten dollars a day.

After seven years with the Meriden concern MR. CLARK, with his
brother, Thomas, began to lay definite plans for a factory in which to manu-
facture agricultural implements after the designs MR. CLARK had long been
working on. In the fall of 1867 the two brothers began the erection of their
factory in Higganum, a village in the town of Haddam, Middlesex County,
Conn., where MR. CLARK was born.

Throughout MR. CLARK’S entire manufacturing career he carried on
experiments in scientific cultivation. He was the foremost exponent of in-
tensive tillage. He preached the gospel of better cultivation from one end
of the land to the other, and he became known the country over as the “Grass
King.” This distinction was won by the wonderful yields of hay he secured
from his own meadows. It is estimated that he removed sixteen thousand
tons of stone and rocks from a sixteen-acre field and, after his method of in-
tensive tillage, grew one hundred tons of hay from that field annually.

MR. CLARK was constantly at work on the solutions to our tillage prob-
lems. The origin of his inventions was his visions of implements that would
do more thorough cultivation and produce larger crops. They were created
in the mind of a man who demanded the highest possible degree of perfection.

MR. CLARK served as a member of the town committee for forty-six
years, and held many public offices. He served five terms in the Connecticut
legislature—three in the House and two in the Senate. He was chairman
of many important committees. He was also a member of the constitutional
convention held in Hartford in 1902. MR. CLARK’s life work ended at
the door of his office on March 2nd, 1908.
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The above photomicrograph shows the internal structure of
disk steel not forged. See article on page 9.

This photomicrograph shows the internal structure of a CUTAWAY forged-edged disk,
illustrating what our forging process does to the steel. Note the contrast between
this and the upper photomicrograph. Read Prof. Upton's article.
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THE CUTAWAY HARROW COMPANY

Cutaway Forged-edge Disks
By G. B. Upton

ASSISTANT PROFESSOR EXPERIMENTAL ENGINEERING, CORNELL UNIVERSITY*
HE CUTAWAY HARROW COMPANY submitted to me two

specimens of steel from the edges of the disks of a harrow. One

specimen had had the edge of the disk sharpened by grinding down;

the other had been sharpened by forging down. The steel used was
the same for both; the only difference lay in the method of sharpening.

The specimens were polished, etched with acid, and photographed under
a microscope. The power used was 200 diameters, so that an area one inch
square in the photographs (see page opposite) represents an actual area

1/200th of an inch square, or area 1/40000th of a
square inch, in the steel itself. The spot studied was
located at the very edge of the cross section of the disk,
as shown by the arrowhead in the adjacent sketch.

In the photomicrographs the black areas are “‘pearlite”; the white ‘“‘fer-
rite.”” The steel consists of islands of ferrite in a ground mass of pearlite.
Ferrite is soft and tough; pearlite is harder and stronger. Both are needed
in the disk, for ferrite alone would make too soft a disk, and pearlite alone
would be too hard and brittle. The relative amounts of ferrite and pearlite
are the same in the two specimens, as should be, since the carbon content of
the two is the same.

The difference between the two specimens is in the size of the crystal
groups, or grain, of the steels. The forged steel has over twice as fine a
grain as the ground specimen. Forging (hot working) does more to a steel
than merely change its shape; it breaks up the grain of the steel, causing a
more uniform distribution and a decrease in the size of the different kinds of
crystals which build up the internal structure of the steel.

The refining of the grain by hot working, such as forging, makes a
stronger metal as the working progresses. As an example, take the case of
drawing out a bar of soft steel into wire—an extreme case of working down
to a small size. The following table shows how the strength per square inch
of material rises as the size decreases by continued working:

Size, diameter in inches Strength per sq. inch, pounds
2.0 54,000
60,000
0.134 90,100
0.072 100,000
0.035 110,000

same effect: it refines the grain and makes a stronger metal—one better able
to resist wear or bending of the edge than if the edge were formed by grinding.
Grinding would not affect the nature of the metal of the edge; would leave
it the same as the inner parts of the disk. Forging makes the steel at the edge
better and stronger, therefore, than grinding would do. Judging from the
relative grain size of the two pieces the forged edge should be about 209
stronger and stiffer than the ground edge and should outlast it in service.

*Note—This article, written by Professor Upton, is the result of tests made for the purpose of
explaining scientifically why CUTAWAY disks give more wear than other disks, why they hold a
sharp edge so much longer, and why they stand up under work that would ruin other disks. We
think this article fully explains it, and, even though it may be considered technical, we feel certain
every user of disk implements can understand it. It will pay you to give this and the page opposite
your most careful study —THE CUTAWAY HARROW COMPANY.
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THE CUTAWAY HARROW COMPANY

In Which We Were First

E MADE the first “cutaway” disk. We made the first reversible

disk harrow. We made the first extension head disk harrow. We

made the first double action disk harrow. We made the first disk
plow. We made the first reversible sulky disk plow. We made the first
disk gang plow and seeder combined. In all of these implements the
CUTAWAY is the original. It is the genuine.

Cutaway Rigid Main Frame

HY DO YOU so often hear other harrows spoken of as ‘“‘just as
good as the CUTAWAY”? Because the CUTAWAY pulverizes the
soil more thoroughly and leaves the land in finer tilth than any other
harrow. And why does it pulverize the soil so much more thoroughly than
other harrows? Because all four gangs are attached to one rigid main frame.
The CUTAWAY rigid main frame is absolutely necessary to the greatest
success of double action harrows. It is essential that the rear gangs be held
firmly and rigidly so that the rear disks must cut every inch of land left by the
fore disks. This is exactly what the CUTAWAY rigid main frame does.
Every rear disk on a CUTAWAY has just as positive force as any fore disk.
There is just as much weight on the rear gangs as on the fore gangs.

Steel Heads and Wood Heads

TEEL HEADS are used exclusively on all Cutaway DoUBLE

AcTtioN HARROWS. See pages 12, 14, 16, and part 27 on the page

opposite.  This steel construction is essential to the rigid main frame
—the feature upon which all successful double action harrows depend.

Our single action harrows are made with both wood and steel heads.
You will see machines equipped with wood heads on pages 18, 20, and the
succeeding pages illustrating the various single action harrows. On page 36
you will find the A-6 CuTAwAY SINGLE ACTlON HARROW shown with
the steel head. This is the same machine as is shown on page 18, except the
difference in the head. The steel heads are made in the same extensions as
the wood heads.

““Cutaway” Disks and ““Solid” Disks

OR OVER a quarter century ‘“‘cutaway” disks have demonstrated
their superiority over “solid” disks, with the result that thousands of
{armers could not be induced to again use ‘‘solid” disks. However,
for those who prefer them, we will furnish “‘solid” instead of *‘cutaway”
disks. The cost and the quality are the same, which means that you are, in
either case, getting the best disks put on any disk implement. Every disk,
whether “cutaway’’ or “‘solid,” that goes on a CUTAWAY tool is forged sharp.

Cutaway Hardwood Journals

E WERE the first to use hardwood journal boxings. And we were

hooted at, too! But, like in all the other leading features on disk

implements, we are today imitated. Our journals are from specially
selected hardwood timber. They outwear metal; they give less friction; they
are cheaper to replace.



Mmouepy Oﬂmwﬂm uompyy d[qnog %Ngﬂuﬂ.u






hu—avmlzaz.—&: =°_~O< O—J—JOQ hﬂgﬂuﬂu ..m-<:






305: PesH :O_m-.-oﬁnm =°_~U< D—J-._Oo %dsﬂu_.-u -.mu<..






1Ny —MOLIRL] UoIPY/ 218uig Aemen)  9-v/,,






MoOlIRL] pesp uolsualx7 uoudyy 9jduig Lememn)  9-v,,






Mol wom pue n._w_.-m %N.'»agﬂu


















Cutaway Reversible Sulky Disk Plow

The upper illustration shows plow when turning furrow to the left;
the lower illustration, when turning furrow to the right
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THE CUTAWAY HARROW COMPANY

Cutaway
Reversible Sulky Disk Plow

HIS IS AN AGE OF SPECIALIZATION, because it is an age

of efficiency. It is obvious that the implement especially designed for

a specific service is more efficient for that service than any other. The

CuTawAYy REVERSIBLE SULKY Disk PLow is a specialized tool,
and it should always be considered as such. It is designed for “‘old land”
plowing and fallowing, and for such work it has no equal. 'When the soil
conditions are right for disk plowing it disqualifies all other tools.

By the very nature of things, a large per cent. of the plowing on every
farm must necessarily be of the land on which a cultivated crop has just
been grown, such as corn, cotton, tomatoes, potatoes, tobacco, beets, peas,
beans, onions and other rowed crops. Such land, prepared for subsequent
crops by being plowed with a CuTAwAY disk plow, yields bigger crops be-
cause it gives a finer and deeper seed-bed than any other plow. Stubble
from wheat, oats, barley, rye and other small grains can also be plowed
with greater advantage with a CUTAWAY REVERSIBLE SULKY Disk PLow
than with any other. It plows a furrow 10 to 14 inches wide and 5 to 8
inches deep. It does this work with less draft than a mouldboard plow, and
pulverizes the soil much finer and with uniformity to the entire depth. It
also stirs the soil in such a manner as to mix the soil particles thoroughly. A
farmer who understands the soil from a physical and chemical standpoint will
appreciate the work done by this CUTAWAY implement.

The CuTaway REVERSIBLE SULKY Disk PLow is without a compli-
cated part. A boy can operate it. It has two levers: one hand-lever, which
regulates the depth to which the plow runs; and one foot-lever, which unlocks
the disk so that it can automatically reverse. This lever, shown in both
illustrations on the opposite page, is conveniently located to operate with the
left foot. To reverse the plow the driver simply presses down this lever and
it releases the disk, and as the team turns the plow the disk automatically
swings to its reversed position and locks without further attention from the
driver. Nothing could be simpler or easier to operate.

This plow is not only remarkable for the manner in which it pulverizes
the soil, but also for the thoroughness with which it plows under and com-
pletely covers weeds and other vegetation. This feature is important in
hastening the decay of vegetable matter and preventing the moisture from
escaping, as it does when weeds are only partly covered.

It is perfectly plain that the reversible feature on this plow eliminates
all dead and ridge furrows, an advantage which every farmer well knows.
In the illustrations on the page opposite you will observe the weight pan under
the seat. This is handily arranged for the holding of extra weight.

The CuTawaYy REVERSIBLE SULKY Disk PLow is designed for two
horses. It is equipped with an extra heavy CLARK cutlery steel disk, forged
sharp, a feature which should mean much to every buyer of a disk plow.
The shipping weight is 370 pounds.
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THE CUTAWAY HARROW COMPANY

Clark’s Samson Tobacco Press
HIS TOBACCO PRESS is heavy and strong and

durable. The frame is made entirely of hardwood, and is
stoutly braced. Observe the compound lever in the illus-
tration to the right. This lever operates a
heavy ratchet which turns a ratchet-wheel on
the steel shaft, carrying the cog that meshes
with the big vertical rack. By this means
litle effort is required to supply tremendous
pressure. It is simple and always in order.
The small crank makes it easy
to wind the rack up. Also
note the compound lever on
the left side of press, which raises and lowers
the four rollers seen in the platform. When
pressing, these rollers are lowered; then, when
ready to remove the box, the rollers are raised
so as to lift the weight clear of the floor.
You will also observe the end rollers
at the edge of the platform. The
available platform space of this press
is 3 feet wide, 4 feet long and 4 feet
high. Weight, 650 pounds. Extra
sizes will be made to order. We
can also furnish baling boxes.

Clark’s Root Cutter

LARK'’S ROOT CUTTER is in no sense a
cheap tool. The hopper and frame parts are
made of hardwood. The cutting apparatus

consists of gouge-shaped knives, set in a series of
cylinder rings. These knives are shown in the illus-
tration. They are high grade steel and sharpened
to a keen edge. In case of stones getting in the
hopper with the roots and the knives thus dulled,
cylinder is easily removed and the knives re-
placed or sharpened at little expense. This root

cutter is made in two sizes: No. 2 and No. 3.

The No.2 is shown to theleft. Its hopper holds

about one bushel; the cylinder is 13 inches

long, andithas 27 knives. The No. 3 has just

twice the capacity of the No. 2 and is adapted

for power. Both machines handle all kinds

of roots, of any size. They cut long, slender
pieces in a fashion much superior to slicing.

35



THE CUTAWAY HARROW COMPANY

36



THE CUTAWAY HARROW COMPANY









THE SOIL AND INTENSIVE TILLAGE

Physical changes are those which affect the form of the matter,
2  but not its identity. It is a generally known fact that the
Properties . 7. " N .

of Soil  Physical characteristics of the soil determine more largely its

agricultural value than anything else. As was said above,

there are few soils lacking in the essential ingredients. It is, therefore, obvi-

ous that the farmer’s problem is to transform those ingredients which are not

in an available form into such a form that they become available as plant

food. The first and most important step in this accomplishment is securing

such a physical condition in the soil as will assist in bringing about this
transformation.

The texture of the soil affects the freeness with which the air may circulate
among the soil particles and the readiness with which moisture may enter
the soil and be conserved therein for the benefit of the plants. The texture
also affects the temperature of the soil. These three factors—air, moisture,
and temperature—determine the quickness and strength with which seed may
germinate and young plants grow.

In view of these facts, it may readily be seen that a mechanical analysis
of the soil will reveal quite as much information as a chemical analysis, in
so far as a crop production is concerned. This mechanical analysis deter-
mines the size of the particles constituting the soil. The Bureau of Soils in
the United States Department of Agriculture classifies soils into the following
kinds: (1) Gravel, the particles of which are between | and 2 mm. in
diameter; (2) coarse sand, the particles of which are between .5 and 1 mm.
in diameter; (3) medium sand, the particles of which are between .25 and
.5 mm. in diameter; (4) fine sand, the particles of which are between .1
and .25 mm. in diameter; (5) very fine sand, the particles of which are
between .05 and .1 mm. in diameter; (6) silt, the particles of which are
between .005 and .05 mm. in diameter; (7) clay, the particles of which are
between .0001 and .005 mm. in diameter.

A millimeter is .03937 of an inch.

The soil is generally named according to the size of the particles that
predominate in it. To illustrate, soils which are made up of very fine parti-
cles are usually called clay soils. These vary in their clayey and plastic
nature according to the degree of fineness of the particles. Some soils which
come under the class of clay are friable, while others are very sticky, pud-
dleing very readily when wet, and baking very hard on becoming dry.

The sandy soils are those in which the particles are of such size as to be
classed into various grades of sand. There is perhaps a wider range in the
texture of sandy soils than there is in clay soils. Sandy soils are loose and
open, and readily show the characteristics of sand.

Soils made up of particles larger than one millimeter in diameter are
very coarse, and are not usually classed as agricultural soils.

To illustrate the value of physical condition of the soil as regards crop
production, a study of the soil in the Mississippi Delta is very illuminating.
This Delta land is “made’ soil, being deposited during the flood waters of
the Mississippi River. Since the carrying power of a stream of water in-
creases as the sixth power of the velocity of the stream, it is very obvious that
when a stream is running at a rapid rate it may carry in suspension an enor-
mous amount of soil. It is equally evident that when the velocity of the
stream 1s decreased very materially it will rapidly deposit its load.
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THE SOIL AND INTENSIVE TILLAGE

When a river carrying large quantities of soil overflows its banks, or
empties at its mouth, its velocity is so greatly decreased that the debris at once
begins to settle to the bottom. The order in which it is deposited is accord-
ing to the weight of the particles. The coarsest particles, being deposited
first, give the soil adjacent to the river and bayous a coarser sandy texture
than that more distant from the water courses. Now, the coarser and more
sandy land on the bayou “‘fronts” yields much heavier crops than the ‘“‘buck-
shot” land, which is made up of very fine particles run together. This is
due to the fact that the sandy land is more easily pulverized and cultivated
than the land carrying the ‘‘buckshot.”” It is more porous and allows the
air and moisture to circulate more freely.

Color in soil has long been recognized as an index to the value of soil.
This is because color indicates something of the constituents of the soil, and
also indicates the warmth or coldness of the soil. It is imparted both by
humus and certain chemical elements. Humus may be described as organic
matter. It generally gives soil a very dark appearance, especially when it
is wet, when it frequently becomes nearly black. It is a commonly known
fact that dark soil is warmer than light-colored soil. This is because dark-
colored materials absorb heat more readily than light-colored materials. This
partly explains why seeds germinate quicker and young plants grow faster
in dark soils than in light soils. Of course, this is not the sole reason, but,
other things being equal, dark soils produce earlier and larger crops than light
soils. The compounds in which iron forms a prominent part are among the
principal materials that give color to the soil.

The reader will observe what we said before: *‘Other things being equal,
dark soils produce earlier and larger crops than light soils.” But, to empha-
size the importance of the physical condition of the soil, we again refer to the
delta lands, where the coarse sandy soil is much lighter in color than the
black ‘‘buckshot” and produces the earliest and largest crops. This proves
that the physical condition of the soil affects the temperature as much as, or
more than, color. Soil that is porous allows the air to circulate freely, and
consequently the heat from the sun’s rays readily passes down.

What has been said above, both regarding the chemical and physical
properties of the soil, points directly to one important fact: That, in order
to take advantage of the chemical content of his soil, the farmer must secure
its fine physical tilth, and that of the physical and chemical conditions, the
physical is the more important. Especially is this true in view of the fact
that few soils are lacking in the essential ingredients.
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THE SOIL AND INTENSIVE TILLAGE

While the chief purpose of tillage is to feed the plant,

Obi there are several minor objects, all of which assist in ac-

jects of A .
Good Tillage complishing the main purpose. They are: (1) To make
the surface soil of a uniform condition, so that the growth
of the plant will be equally vigorous over all the field; (2) to effect a fine
tilth to such a depth as will give the plant ample feeding room; (3)
to reduce the size of the soil particles, thereby multiplying their number and
increasing the total soil-particle surfaces such that the water-holding capacity
of the soil is increased; (4) to improve the drainage of the surplus soil
moisture; (5) to mix the organic with the inorganic matter; (6) to eradicate

weeds (which are plants out of place).

Tillage was one of the earliest developed industrial arts. Its evolution
has been long and slow, but at last has attained a high degree of perfection.
This result has been brought about by both a more complete knowledge of
the soil and a more thorough understanding of mechanics. That our progress
has been real progress is proved by comparing crop yields on the best farms
of today with those on the best farms during past generations.

In spite of the fact that the processes that go on in the soil are very com-
plex, the successful management of the soil does not depend on a complete
knowledge of all of these processes. The good farmer is like the good busi-
ness man; he understands how to put into effect the fundamental principles
upon which his business is built, and to secure results that mean dollars in
profit to him. A good plowman may produce more dollars in profit from his
field than an expert chemist could do. This is because he has learned what
good farming practice is. He knows the result that certain practices give, and
he is guided accordingly. Thus it is that the good farmer of today does not
ask whether he should plow deep or. shallow, whether he should pulverize
his seed-bed finely or not, or whether he should continue cultivation when
there are no weeds in the field. He sets to plowing deeply, pulverizing his
seed-bed finely, and cultivating, regardless of whether or not there are weeds.
Why? Because these practices have brought him success.

Making the surface of the field uniform throughout, so that it will pro-
duce from its entire area plants of equal strength and vigor, is in effect the
same as Increasing the acreage. Preparing the field uniformly in all its
parts may be compared to intensely cultivating all the fields of a farm in
order that the whole farm will produce its maximum yield. The loss of
crops, due to a lack of equal tillage over the entire surface of a field is very
great in many cases. ' ‘Dead furrows” are illustrations of loss due to lack
of uniformity in the field surface. Such losses, due to these conditions, should
be prevented by using such implements as will leave the surface of the land in
uniform condition, so that each square foot in the field is prepared to grow as
good a crop as any other square foot.

The depth to which land is tilled is one of the most im-

Deep Tillage portant factors in the production of large crops. To any
reasonable extent, the greater the depth that the soil is

tilled, the greater is the amount of soil from which the plants may secure their
nourishment. A field given a fine tilth to the depth of eight inches has twice
as much feeding space as soil tilled to a depth of only four inches. While
the proportions may not be exact, due to various influences, it is certain that,
other things being equal, the deeper the tillage the larger the crop. This

44









It is poor policy that puts
a poor tool in a good farm-
er's hands. Every farmer
owes it to himself to get
the mo# efficient and dur-
able tool. With a

you can cover more ground
with less expenditure of
horse and man strength and
do a better job. Will you
believe your own eyes?
Then we will show you.

CHARLE
Ad. Serv,
NEW YO~



