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PREFACE

MecnaNtean power s today suecessfully replacing animal
power in Aericulture  As a result, the farmer can complete
his usual work in less time than heretofore, and can give
more attention to elfective and protitable marketing of his
produce.  Farms properly orgamzed for successful use of
mechaniceal power, such 2+ a tractor, are a means to this end.

The author offers this book on farm machimery and its
operation as an aid ta the manufacturer of farm cquipment,
to the dealer, distrthator, and serviee man, and primarily
to the farmer himselt 1 is also mtended for college conrses
and for the use of ~students in then tater prolessional work,
Netual field experienee and observation have provided the
naterial for this volume.  The data are not limited to one
Tocality : they are general, and arve based on averages which
may readily he modified to meet the specific conditions of any
region or speeial ¢rop

It ix essential that all those who work with farm machinery
should understand not onldy the tractor which supplies the
mechanical power, but also the plows, harrows, harvesters,
threshers, shellers, grinders, and other drawn or helt-driven
machines which perform the actual work of the farm. The
correlation of the tractor with the appropriate farm unit,
and the function, sizes, ficld of operation, power require-
ments, and capacities of each of these units are fully con-
sidered in this book.

Many of the chapters of the manuseript were read by
prominent agricultural engineers, speeialists in the varions
topies treated.  Such literature as is available was studied—
bt on several of the subjeets little or nothing has heen pub-
lished heretofore.

The author wishes to express his gratitude to the manu-

vil
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facturers of farm operating equipment and their accessories.:
Not alone have they been liberal in supplying illustrations,
but their engineers, service men, and salesmen have given
liberally of their time to discuss many of their problems with
the author. To the following and others the author is in-
debted:  Advance-Rumely Company; 8. Lo AMlen & Com-
pany; American Seeding Machine Company; American Well
Works: Appleton Manufacturing Company : Aultman-Tay lor
Machinery Company; Avery Company: Bateman Industries:
Beleher & Taylor: Belle City Manuofacturing Company .
Burch Plow Company: J. 1. Case Plow Works Company .
J. 10 Case Threeshme Machme Company: Challenge Com-
pany: John Chatillion Company ; Curtis Publishing Com-
pany; Deere & Company: Jos. Dick Manufacturing Com-
pany; Ifederal Department of Agriculture: Gehl Manufae-
turing  Cowpany: Ilolt  Manufacturme  Company: Huber
Manufacturmg Company: Hyatt Roller Bearing Company s
International  Harvester Company . Joliet Manatacturing
Company: Letz Manufacturing Company ;. Litehfield Manu-
facturmg Company: Mimneapolis Steel & Machinery Com-
pany; Moline Plow Company: Nichols & Shepard Company .
Ohio Cultivator Company: Oliver Chilled Plow  Works;
Papee Manufacturing Company: Rock Island Plow Com-
pany: Roderick Leon Manufacturing Company: Rosenthal
Corn ITusker Company: Russell & Company: [ B, Rowell
Company; Silver Manufacturing Company; Smalley Manu-
facturing Company; Thomas Manufacturing Company; Tim-
ken Roller Bearving Company : Tractor Appliance Company ;
United States Rubber Company.
K. NGl KL

November, 1923,



TABLE OlIY CONTINTS

PART 1
DRAFT MACHINERY \

[RIRVENANN
1 TINE PLOW

Fanetion. Types.

T More Bowvkn Prow . .
Tyvpes. Sizes, and Rating, ~1hitehing and
Iteld Operation Laying Out Fields —
Capacity — Draft

T Dise Prow Lo .
Types, Sizes, and Ratings Hitehige
and  Ield  Operation, - Capacity, - -
Draft ——Repaning,

Lisrris .
]‘x-mlum——l'\pl\ dml \l/v\ /Hrl(hm"
and  IYield  Operation, - Capacity —
Draft.

11 ILARROWS

Tk Pre Toorn TTkkow
Function Ty pes and Sizes — lhh Innﬂ
and  Meld  Operation. — Capacity, —-
Draft.

Tits SeriNa-Toorn THrrow .o
Sizes.— Hitehmg —Field  Operation.—
Capacity.-—Draft,

Tne Dise Hkrow
Types .nul \!/('\#th'llln"m I |<-I(l ()p-
eration - Capacity.— - Dratt-—Repairing

0

30

12

a0
00



TABLE OF CONTENTS
CHAPTER
I LAND ROLLERS AND PULVERIZERS
Funetion. =Tyvpes and Sizes.—Ilitehing.
—Ifield Operation.—Capacity —Draft.

IV DRILLS AND SEEDERS
Funetion, Ty pes, Nizes, and Rating.—
Hitehing.—1ield - Operation.—Capacity.
—-Dralt.

Vo MOWING MACHINES
IFunction. —Types, Sizes, and Rating
ITitehig, = eld Operation —Capacity.
~ -Draft.— Repairing,

VI IHAYING MACHINERY

Rakus P
FPunetion.— Ty pes, Sizes, and Rating —
Iitehme  and  Field  Operation.- -Ca-
pacity.— Dralt.

Lopers Lo
Funetion. ~Types and Sizes - -Hitehing
and  Field  Operation — - Capacity., —
Draft.

STACKERS PR
Iunetion.—"Ty pes.-—Operation.—Draft.

UNLOADERS Lo
Fimetion~"Ty pes.— Operation.—-Draft.

VIT GRAIN BINDERS
Ifunction.— Ty pes, Sizes, and Rating.—

Setting  up - ~Ihtehing-—14eld  Opera-
tion — Capacity.— Draft.

GRAIN SHOCKERS .

PAGE

69

=1
-1

93

107
107

114

120

129

g

125

145



cHarrr

IX

XTI

N1

X1V

XV

XVI

TABLE O CONTENTS

PUSIH BINDERS AND HEADERS
Function— Types, Sizes, and Ratmg
[hitehimg  eld Operation — Capacity.
—Dratt

COMBINED HTARVESTERS .
Funetion —Types, Sizes, and Ratimg. -
Hitehing,  Field Operation - Capactty,
- -Draflt.

MANURE SPREADERS Lo
IFunction ~ 'y pes, Sizes, and Rating - —
Iitehimg —Field Operation  Capacity.
- Dratt

WAGONS L
Function. - Sizes, - Hitchimg - Op-
crations Draflt,

ROAD MACIHINERY .
Function  Types, Sizes, and Rating
Hitehing, — Operation - Capaeity.
Draflt.

MISCELLANEOUS MACIHINES

CorN Prekers
Poraro Dicarrs
STALK (CoTTeERS
TESTING MACHINERY FOR DRAFT
DYNAMOMETERS

PART IT
BEL/L-DRIVEN MACHINERY
BELT SPEEDS

Travel in Feet per Minute—igurmg

Speeds —Speed  Indicators—Revolution
Counters,

X1

PAGE

158

163

179

185

191
191
195
199
202

202

209



xii

CHAPTER

XVl

XVIIL

NIX

XX

XXI

XXII

XXII

XXIV

TABLE OF CONTENTS

LINING UP AND SETTING

Belting to Machines.

THRESITING MACIHINERY .
Function-—Nize and Rating — Field Op-
eration.—Capacity —Power Reguired.—
Regnlar and Special Equipment.

SHILAGE CUTTERS
IFuncetion.—Types, Sizes, and Rating.—
Field Operation, — Capacity. — Power
Required.

CORN SHELLERS

Funetion—~Types, Sizes, and Rating.—
[ield Operation, — Capacity. — Power
Required.

HUSKER-SHREDDERS
Funetion.—Types, Sizes, and Rating —
Field Operation - — Capacity. - - Power
Required —Combination Machines.

CLOVER HULLERS .
Function.—Types, Sizes, and Rating —
Field Operation, — Capacity. — Power
Required.

Pl AND BEAN TIHHRESHERS

Funetion.—Types, Sizes, and Rating.—
Iield Operation. — Capacity, — Power
Required.

FEED GRINDERS Lo
Funetion.—Types, Sizes, and Rating.—
Operation, — Capacity. — Power Re-
quired.

Feep Currers . . . .

PAGE

213

247

262

276

291

297

302

312



C HAPTER
XXV

XXVI

NXVII

NXVITI
XXIX
NXX

NXXNXI
NXXNXII

NXNXIII

TABLE OF CONTENTS

WOOD SAWS e
Iunction.- Ty pes, Sizes, and Ratig. --
IMield Operation — Capacity. - Power
Required.

BALING PRESSES R
Funetion—-Types, Sizes, and Rating
Iield Operation, — Capacity. Power
Required.

IRRIGATION PUMPS .o
[Funetion— Ty pes, Nizes, and Rating
ield Operation, Capacity. Power
Required,

PART TII
MISCELLANEFOUS TOPICS
ENGINE (ULTIVATORS

Funetion —Types and Sizes - Neld Op-
eration. - Aftachments.— Capacity.

GARDEN TRACTORS

Iunetion- Ty pes and Sizes.—1ield Op-
eration  —Capacity.

BELTS AND BELTING .

Materials.  Main Drive Belts.—Lacing
Belts Care of Belts —Slippage.

PULLEYS AND PULLEY-COVERINGS .
Purpose — Covering Pulleys,

CITAINS AND SPROCKET WHEELS .
Types and Kinds.-—Operation.

LUBRICANTS AND LUBRICATION .

Kinds of O~ Greases —Care ol Lu-
bricants.

X1ii
PAGE

314

324

RS

BER}

360

373

383



xiv
CIHAPTFR

XXXI1V

XXXV

NXXXVI

TABLE OF CONTENTS

TOOLS AND SITOP EQUIPMENT

Tools for Wood working.—Tools for
Iron Workinge.

HOUSING MACTHNERY AND WINTER
STORNGE .

Machinery I)vpl'«'m;mun. —- Machinery
Building.,

ORDERING REPAIR PARTS .

INDEX

PAGE

389

392

398

403



FARM EQUIPMENT
FOR

MECHANICAL POWER






PART 1
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CHAPTER T
THE PLOW

Function.——A plow should form a mellow layer of carth by
changing the texture of the ground from its hard original
state. By its action it should transfer vegetation from the sur-
face of the ground to the mellow part below where, together
with fertilizers, it may decompose and hberate plant food.
nless a plow loosens and disintegrates the son particles; it
has failed to plow well

It 1 -—Mold-bo:ud tractor plow.

Types.—There are fwo distinet types of plows: the mold-
hoard and the dise The latter is a mueh more recent develop-
ment.  Both have the same funection to perform: they are
tillage tools.

T Mot Bosgn Prow
Types, Sizes, and Rating.——~Mold-board plows may be sub-
divided into two classes, steel plows and chilled plows.  These

classifications refer to the hases or bottoms. Mold-hoard plows
3
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are rated in sizes aceording to the width in inches of the fur-
row which they will plow: 12-inch, Tkinch; or 16-inch. For
tractor use the T4ineh plow is almost universally employed.

e

M1 Z—Dise tractor plow.

[for very heavy plowine, where the power is limited, 12-in¢h
plows are sometimes used . and frequently, one 16-meh plow
will serve in place of two 12-inch bottoms for use with small
tractors.

Bottoms for mold-board plows may be divided into three
common classes: (1) the hreaker or sod plow, (2) the general
purpose or (urf and stubble plow, and (3) the stubble plow.
Many modifications of these are to he found, but the general
classesare  nearly always
maintained.

The soil characteristies of
a  wiven locality  determine
which of these different kinds
is needed. Plows do not vary
greatly except in respeet to
material - hardness. Steel
plows are more common than

1. 3 --Plow hottom, showing chilled plows.

“Suction™ and “Land ™ Steel Plows arve made of

i soft center plow steel, which

consists of a layer of low carbon steel welded bhetween two
layers of crueible steel  The latter may be tempered to take
on a hard surface. The soft conter gives this part of the
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plow rigidity without brittleness.  The outer, or hard, sheets
give the plow part the hardness which makes for vood seour-
g and long wear.  Furthermore, the <ot center onves the
metal the strength necessary 1o avord the daneer of hreakine

Chilled plows ave made of cast iron poured avainst a piece
of tron which causes it to **chill ™ and become very hard  This

I 1"

g, 4 —Showing plow hottons { Ntubble hottom . 2 General-purpose
bottom, . Bireaker hottom . . Wax-land hottom | £] Stony-land
hottom, /. Clnlled-plow hottom

type of plow is used beeause of its extreme hardness, [t lends
itself very well to certam sols Inogravelly or sandy loam
soils which have a decided tendeney fo wear away even the
hard-tempered, soft-center steel, this extremely havd, chilled
iron material is best for plowshares and mold-hoards.  In
some localities it may be found that a soft-center mold-hoard
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will go well with a cast-chilled share.  Iowever, where this
shave is used, it will be found that for the mold-board as well
this material is the most appropriate. The shapes of chilled
plow bottoms are distinctive. The illustration shows the most
common chilled plow hottoms.

Plow Bottoms - -The principal part of a tractor plow—and,
in Tact, of any plow—is the hottom or base. This bottom 1s
composed of several essential pavts, [rog, share, landside, and
the mold-board. The frog forms the frame onto which the
other parts are built and held in place relative to one another.
The share, which in some localities is called the “lay,”” forms
the enfering part or, in other words, the ““husiness end’” of
the plow. It cuts the furrow slice at the bottom and side.
The mold-board lifts, turns, and pulverizes the soil over which
it passes after leaving the shave. The lundside forms the
cuiding part of the plow and carries side reactions, due to
lifting the furrow slice on an angle and turning it.

The hottoms must have proper
o\ “suetion”” and proper “land”’
@l \ to work well.  Suction is the
clearance at the lower side of the

~l  point of the share which holds
the plow in the ground. Land
is that clearance on the landside
which makes Tor easy running

Fia. D.—Nlat-bottom  for
sticky <ol

and reduced friction.  This “land’” clearance and  the
“suction” eleavance must he provided on all plows to
secure light draft and good work.  The suetion usually
varies from V) to 3§ inch on different makes of plows.  The
land varies from 14 to 14 inch. The share clearance rarely
exceeds 17 inch. In fact, all these elements should be in pro-
portion on the same bottoms.  The wing of the share should
be on a plane with the point.  On tractor plows, in fact, on
any wheeled plow, only the very edee touches. On walking
plows, there is a flat surface called ““bearing’” which should
always be provided.
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Tractor mold-hoard plows, as a whole, may be sub-classed
as “‘rigid frame” and “independent’ or “flexable heam™
plows.  The rigd frame plows ave most commonly made in 2,
3, and 4 bottom gangs. Some may have another bottom added

y

and be termed 22377 or 3T o 45T bottom plows.

‘e

I

I'1a. 6.—Showing plowshares 1. Solt-center steel . B Cracible steel
patch on pot; ' Landside of shaie showing reinforeed pomt.

These plows may also he power or lever lift. The former are
by far the more popular and practical for tractor use
Hitching and Field Operation. —Ahout sevenly-five per
cent of the trouble experienced at the beginnmg by operators
of tractor plowing outfits is due to improper hitehing of the
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plow to the tractor. Many times, due primarily to an im-
proper understanding of the hitehme, a whole season’s plow-
ing is poorly done. To plow well with the migid-frame, power-
lift, mold-board tractor plow, the plow should run level and
the bottoms should be parallel to the preceding furrow wall.
I should run straight. 1t should
cut the correet width, It should
eut at a unmiform depth and width.
It should go mto and out of the
eround  quickly. Tt should hift
high enough to elear frash It
should be set so that the work of
liftime the furrow on the mold-
board is carvied cqually on all of its wheels. Failure m these

P16, T.—-Suction on bottom.

matters means faulty adjustment somewhere.  And it means
poor plowing. [t may also being about wear on the varions
plow parts that will call Tor defays and early replacements,
Taking hold of the wheels an mstant as if to stop them by
slipping them as the plow is at work, will casily reveal
whether all three have nearly equal loads.  Proper load
distribution on all the wheels is fmportant, because 1t
aives the wheel with the liftme deviee the proper traction
to enable it to lift quickly and efficiently .
Care should be exereised 1o see
that the bottom of the landside at % ‘
the heel has the proper clearanee \%‘

due to suetion, The land elearance o

should also be noted carefully cach CShare showing clear-

hetween hearing and

day. Tt reveals whether the plow
hiteh and adjustument are correet,
[t shows instantly whether the plow s runmimg true. A rub-

point.

hing landside means excess dratt, rapid wear, and carly
replacement.

Tt is only necessary 1o make sure that the correct width is
being e¢nt by the forward bottom. The other bottoms are
always set correctly in manufacture. The cutting width of
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Running the tractors with one of the drive wheels in the
furrow or both on the unplowed ground will determine the
lIocation of the center line of pull with reference to the fur-
row wall.  With drive wheels on the unplowed ground, allow-
ance must be made for a certain distance of the drive wheel

1

CNTER LINE OF PULL Av

| osm——
¥
) 0774
l XZ Z CINTER LINE OF ORFT

IF1a. 10.—Three-bottom plow tehed fo tractor with one drive-wheel
m furrow.

from the edge of the preceding furrow wall. Where the center
line of pull of the tractor and the center line of draft of the
plow do not coineide, it is best to divide the difference on the
tractor draw-bar and on the plow and hitech midway between
these points. It either is to be favared, let it be the plow,

—o—

I

38 —
26—

! CANTER LINE OF ORAPE

—

UNTER UNE OF ALy | N

]

I, 11.—Three-bottom plow hitehed (o tractor with both drive-wheels
on land.

which means hitching c¢loser to the center line of draft on
the plow, whereas it means hitehing farther away from the
center line of pull on the tractor. It is this distance, the
difference between the center line of pull and the center line
draft, that is commonly called ‘‘side draft.”
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Hitching on the center lme of ““pull™ of the tractor and
back to the plow on this hime, throws all this side draft on the
plow. IHitehing on the “center line of dratt™ of the plow
throws all this side draft on the tractor. The most desieable
conditions, where no side draft exists, can be found where the

center line of draft and cenfer line of pull exactly comeide,

Fig., 12.—Tiactor with onlv one dove-wheel, whichy ot an the furrow,
mihes too much side draft.

The illustration Fie. 11 shows a three-hottom plow im-
properly hitehed to a tractor 1t may be seen that the plow s
not running true at all. Ttas, m fact, so badly set that ot skids
continually.  Workmg a plow at this angle, as shown, means
poor plowing, heavy draft, and rapid wear of landsides, whieh
calls for early replacements.

A hiteh which throws the plow away from the Tand iy also
iMustrated.  This means that here, too, poor plowing s the
result. It also means rapid wear on plow parts.

16 13 —Low Inteh on tractor

Not alone in these two cases is damage done fo the plows,
but the job of plowing is so poor that 1t may Le vetlected in
the crop grown on that land.

Both plow and tractor can ecasiy carry some side draft.
They can carry 4 or 5 inches for the average sized tractor
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rating at « three-four plow machine. Lavger tractors could
carry more, although it is rarely required, since the greater
the number of plows hitched behind a tractor, the nearer it
throws the center hne of draft to the center of pull on the
tractor.

The poor effeets of a fractor equipped with a very low
hiteh arve illustrated. 1t will he noticed that in a hiteh of
this kind, when the fractor is used for plowing, as shown,
there is a deerded pull downward on the front end of the
draw bar of the plow ~that is, on the front furrow wheel and
the Tand wheel. The vear wheel, therefore, has less load;
in fact, there is a tendeney for it to lift.. A plow with a low
or downward slope of draw har toward the tractor, will, as
The rear end will

I iR

the plowman terms it, run “on its nose.
sway badly and not stay inats place. This is termed ““tail-
ing,” and should be watehed elosely Al operators should
aim to avoid 1t for it means inereased draft, rapid wear on

the share, and poor plowing.

Ita, 14 —~ITigh Liteh on tractor.

A plow with a hiteh too high is also shown. A high hiteh
is just as bad as a low hiteh.  In this case the tendeney, due
to the pull of the tractor, is to hft the front of the plow.
Sinee one of the front wheels usually drives the Tifting device,
it can readily be seen that taking away part of the traction
will effect the lifting.

A slow acting lift means poor plowing. The cause in the
field of a lagging lift is nearly always found in too high a
hiteh on the tractor. It may also be too low a hiteh on the
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plow elevis, and in such a case shallow plowing is the result.
Sometimes reversing the vertical elevis on the plow, turning
it bottom side up, will enable the operator to aet a better
hiteh between the plow and the tractor. The nneven weight
distribution also brmes am extra heavy load on 1he rear
furrow wheel, with resultimg vapid wear.  This fault ean
easily be defected, hecause 1t forees the operator to puall the
JgArip rope ten or twelve feet before reachimg the end of {he
furrow in order to make sure that the plow s out of the
ground at the proper place. The same thing may be froe
when plows ave tripped mto the soil  In suel cases a hie
area of land is plowed foo shallow —often dangeransly shal-
low, as reflected m the crop grown, particularly 1f it he corn.

Fia, 150 cood vertieal hiteh for mold-hoard plows.,

The correet place on which {o hiteh the vertreal elevis of
the plow is dependent on load and soil conditions. 1 the
load is ecarried ecqually on all plow wheels, there s ample
assurance that the position is about correct. This 15 best de-
termined, as explamed above, hy fakimg hold of the 1 or
tire of each wheel and shppime cach one in turn as the plow
is actually at work in the field. Keepmg an exe on the tracks
made by these wheels will, in a measure, reveal how well the
load is distributed on all the wheels

Care of the Plow —Wheels, coulters, ratehets, cams, shafts,
and chains should he Tubricated thoroughly and all holts kept
tight to make sure that no parts loosen and are lost. The
tension on springs should he sueh that they will do the work
for which they arc intended. A spring used to help lift the
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plow out of the ground should not be set tight enough to
retard the action of the plow when it enters the ground. As
mentioned before, the rear or heel of the landside should run
ahout one quarter of an inch from the bottom, and about that
much from the side of the furrow. On nearly all plows the
rear furrow wheel axle has means for setting this landside
clearance.  On some, there is a set serew that allows for very
careful setting of this part of the plow, on others, a collar

Fia. 16.—An example of good plowing.

with set serews that permit setting this part. Where elutches
lined with a friction surfaced material arve used, it is well to
see that this material is always in good shape. Where chains,
gears, or cams are used, it is well {o make sure that these parts
are lubricated to do their work with the least amount of wear,
‘Where plain bearing wheels ave used, they should be kept
well greased with a good grade of ¢up grease. The grease
cups should be filled twice a day and scerewed down every few
hours. Care should be exercised on this score, in order to
avoid a worn wheel box which wobbles so hadly that either it
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or the axle will need replacing. The seraper on the rear fur-
row wheel has an important function to perform. It removes
all dirt which accumulates on the wheel,  For this veason it
should be set just as close to the wheel as possible without
rubbing. I set too far away, a lot of dirt is accumulated that
sticks to the wheel and inereases 1its diameter —otfen cnough
to raise the plow too high in the rear, thus wearme the points
of the share needlessly. Keep this seraper i ats proper place.
© O If the plow is fo he adle for more than twelve or fifteen
hours, it will he well to grease the bottoms and coulter hlades
thoroughly to prevent rusting.  Under no conditions leave a
plow in the soil even during the hour for the noon meal.
This precaution is necessary to good scouring and long life
of the plow. Axle gredase will serve the purposc 1f no other
grease is available) hut these parts must he well ereased, even
if the plow is in a shed wnd nnder cover Otherwise moisture
will in a short time ruin a good steel plow bottonr In the
case of chilled plow bottoms greasing of the parts s not so
important. although vood pohey.

Rolling Coulters—-The adjustment of a rolling coulter
varies with sotl, moisture, and soil differences.  In faet, in
some soils and soil conditions, coulters cannot he used at all.
Generally, however, {hey give a decided value to the plow.
They reduce draft and by entting the furrow elean and sharp
enable the plow to hift and pulverize the soil more thoroughly
as it passes over the share and mold-board.

A jointer is often used in combmation with the coulter,
usually because there is a thick growth of weeds or perhaps
green manure {o be plowed under.  For such  work the
Jjointer will be found very satisfactory. There may e cases,
however, in which the jointer will interfere.  In some soils
where sconring is entirely a question of pressure of soil on
the mold-board, the jointer may reduce the pressure so much
that it prevents scouring. In this case the jointers should,
of course, be removed.  Or it may even he necessary to re-
move the coulter entirely. Raising the coulter and jointer as
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a unit may remove the difficulty. The extreme point of the
Jointer should be set as close to the coulter blade as possible
without actually touching or rubbmg, and from this point
back there should be a slight elearance,  This makes for ¢lean
good work by the jointer.  When difficulties are encountered
which cause trash-—such as stubble—to wedge between the
jointer and coulter blade, the pomt of the jointer is not very
clearly set as deseribed above. ' these parts are not set in
the right way, materials may wedge m hetween them to slol;

F1a, 17.—Coulter with jointer, showing cach side and a front view.

the coulter from revolving and ruin the coulter blade by this
constant wear in one place before the trouble is actually
noticed.

The coulter setting for prairie breaking should be very
close to the shin of the plow and about one-half inch to
the land. This helps to cut the grass roots and make the
plowing casier. Breaking sod is usually from 3 to 4 inches
deep and the coulter will help the work of the plow con-
siderably.  For all general plowing the coulter should be
set with the center of the blade direetly above the point of
the share, and about 14 1o 5§ of an inch to the land. It
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should also be set as deep as possible, care bemng exereised,
however, that the hub ot the coulter does not drag on the
ground and gather trash and pevhaps clog, partienlarly if
the ground has been spread with straw or manure.
Coulters containing
wood, chilled iron, or
steel bearings often wear
and get  very  wobbly,
* hindering the work of the
plow.  The best work s
done with a coulter which
runs perfectly true. This
part, then, should receive
the attention ol the plow-
man. I worn bearines

cause the wohble, replace

. It 1S Coulter settne Placing a
thems in anycase, wateh SO0 board between dandside and
them elosely and ol them conlter blade permits ol zood set-

: ting

frequently  durimg the
day.

When anti-friction bearines arve used - the coulter they
need no special attention They assure a true runnmg coul-
ter and good coulter performance with a muinimum amount of
wear.  However, they shcald be taken apiot and eleaned
thoroughly with kerosene once a week and repacked with good
cup grease  Grease that s used for wheels ol antomobiles
is satisfactory, Even tansnission arease s good, hut he sure
in any case that it s a first elass Tabriceant.

Independent Bean Plows - These plows are usually made
with a minimum of five or six hottoms. They may be made
in sections of six, erghit, ten, or fwelve bottoms each, so that
when coupled up in a unit for field use they may have as
many as twenty or twenty-tour hottoms. The size tractor,
the soil conditions, and the size farms to be plowed, determine
this.  The cight and ten bhottom gangs are the most common
for the larger tractor outfits  These large ganes may he power
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or lever lift. The latter, of course, means hand lift. On
the former, power is taken from a wheel which by a system
of gears and cams raise the plow out of the ground. This
saves the hard work of the man who tends the plow and it is
a time saver too.  Bottoms in these two types may be provided
to suit soil conditions.  What has heen said above on the sub-
jeet of plows and plow bottoms will apply to this type also.

Fre. 19.—An independent-heam plow  with soil pulverizer.

These plows, however, need some special care and adjustments
different from the others to get good results  These plows
are usually shipped “knock down.”” That is because bases
and frames are entively separate and of considerable size.
They must, therefore, be set up for use.  Added to that, they
must be finally adjusted in the field. These adjustments are
for depth, for correct width, and for correet horizontal and
vertical adjustments, which means levelling them.  The fune-
tions are of course those of all plows. Bottoms of the variety
mentioned above are generally used also.

Hitching—What has just been said above about hitching
rigid beam plows applies to these larger units also.  Iowever,
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there is not the danger of trouble due to misalignment, side
draft, ete., that is so common with the other plows, because
these units are usually so much wider.

The c¢rossed c¢hain hiteh shown in the iltustration will be
found satisfactory.  The thing to be sure of, is {o get the
chain long enough so that twrns can easily be made. 1 the
tractor has a high draw bar, there is a tendeney to lift the
.fr(mt end of the plow gang.  This is remedied by merely
lengthening the chains, and if the tractor draw bar is adjust-
able, by Towering it to about 16 or 18 inches from the ground.
But the hest results are obtained by hitehing as closely as
possible.  An ““ A" hiteh may also he used; but is not so con-
venient for turning.

I'1e. 20.—~Cross claan itch for independent heam plow.,

Adjustments—Since the heams are independent, each one,
often as many as twelve, should work in harmony with every
other one. The first adjustment to be made is the suction
of the plow bottom. Suction is provided on the standard,
whiceh is usually of cast material and hinged to the plow heam
at the rear upper end  Generally a wood or cast-iron hreaker
pin is furnished fo allow the plow to trip and to swing back
it an obstruction—such as a hidden stone or stump-—is en-
countered.  Extra break pins of wood or ron should always
he carried in the tool hox of the plow. 1f new ones are home-
made, be sure that they are exacet duplicates of those originally
furnished with the plow. Never substitute a bolt or anything
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else for this safety measure; it is placed here for protection
and should always be used.  Be sure that when wood break
pins are used all are of full size.  Frequently one will be one-
half or three-quarters sheared before it is noticed, giving the

plow too much sue-

o ;1 tion and putting a
o ! heavy  load on the
gage wheel  The plow |
then  tends to run
deeper than  other
plows,  wears, and
adds considerably to
the draft, hesides do-

I't, 2L—Two-way plow for hillside work. ing poor work. The

plows are usnally set

for correet suetion but this should be checked on a level tloor
or paved street that has a smooth surface.

After getting these plows set up, it is weli to oil thoroughly
all moving parts—partientarly the truck and gage wheels—and
start in the field. The first thing to do in the field s to set the
levers for the desived depth. This can he done easily and
quickly. Tt is important m this work that all plows are work-
ing at exactly the same depth, which is governed by the gage
wheels.

After such adjustment for depth and suetion is made, ad-
justment for true running should follow.  Adjustment for
true running is important, because otherwise the plow tends
to swing to one side or the other.  Bumpers are usually pro-
vided to prevent interlocking of the beams.  Proper adjust-
ment will reveal that cach plow follows the tractor in a true
Line, and does not crowd the adjoinme plow.  In making the
adjustment, look at the front end of the heam; this is where
the beams ave hinged  Two set serews are often provided, with
a lock nut.  Set these to make the plow run true.  Loosening
or tightening one or the other will do this. Sometimes a plate
with slotted holes, through which holts pass, will be found
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here, but the adjustment is one of moving one end or the
other forward or o the vear In this same place, too, are
provided the means for adjustime the plow hovizontally, in
which direction it s equally important that the plow run
true—that is, Tevel.  Set serews or slotted holes are used here
for setting cach gang or two, as the case may be, so that they
work in a horizontal or level position. The plows do their
best work and at the

.
least expense  of R R
power when running 2 e e
true  lengthwise and

setting  square,  or
true, horzontally.
Adjustment 1o this
end can most casily

be made with the out-
fit in the field. Carve-
ful observation will
reveal  whether  the

lows work M T I 220 Plowing m lands and  around
prows work well. haek turrow as at Boand D,

they show a tendeney
to erowd one another, or the outside plows seem 1o run away

from the vest, then there s meorrect adjustment at the place
mentioned.

Gage Wheds.—The gave wheel serves to govern the depth
of plowimg and carry the plows when out of the ground. The
independent heam type of plow requires a gage wheel for this
purpose.  Each single bottom, or sometimes a set of twao,
is carried by one gace wheel.

The gage wheels need particular attention.  Carrying a
big load, as they do, and being located in a rather maceessible
place, they rarely get the attention they actually require.
They are acted upon hy the plow-liffing mechanisms.  In some
instances this lifting deviee 1s contained within the gage wheel
itself, parvticularvly the power lifting type. This heavy duty,
therefore, calls for special attention to the work of lubricating

)
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these gage wheel axles, because they are usually quite small,
and work in a dusty place, and unless they arve well oiled,

wear  out  rapidly,

causivg poor plowing,
It would be well to

oil all the gage wheel

axles at least every

few hours during a

day. Those  gage

wheels  which  have

anti-friction  bearing

cquipment, should be

arcased cach mornimg

Fra. 25.—Plowing in lands around a dead before  startime the
furtow as at B N

day’s work, and thor-

oughly cleaned and repacked withe grease onee a week,  If

felt packing is worn, it should be veplaced, and if oil grooves

are used, these should be thoroughly elean and free from dirt.

What is said about the care of coulters under this subject,
in a previous paragraph, will apply here too.

Plowing  Fields -
There are  endless
ways in which farm
lands may be plowed
by the tractor. Any
particular way that
is followed may serve
as a means to do the
job of plowing in a
satisfactory manner.
Custom is an influ-
ence in every par-
ticular locality. Many
farmers,  therefore,

16, 26L—Entire field laid out and plowed
through in a series of back lurrows m
one tiip over and return.

do this work as it has always been done.
In general, there are two particular methods of laying out
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fields for plowing with tractors. One of these is laying out
the field to be plowed up in a series of “lands.””  These
lands may be large or small, and, therefore, make the number
of back furrows and dead fuwrrow large or small  In this
method, the plows are lifted at the ends of the lands while
the tractor travels over the headland.  The other method is
plowing around the field continually, in which case the
plows are left in the ground all the time. In this latter
method, plowing may be done from the center of the field
out or from the outside edge in toward the center.

The first consideration in any case should he thoroughly
wood plowing. In other words, the quality of the work should
receive first consideration.  This may suceessfully be done
regardless of the manner in which the fields are plowed.
Covering the greatest number of acres m a day is an item
that must be considerd seriously, hecause it mahes for cco-
nomieal field work.,  The size of the outfit and the size of
the field to be plowed

are tactors that must
be taken into consid-

cration The char-
acter  of  the land,
whether — hilly — or

level, is also an im-
portant factor,

Plowing fields ““in
bl

lands’” is perhaps the

more  general  prac-

tice.  This s due
largely 1o the faet

X . e I'1a 25.—TPlowing headlands, Corners may
that when horses be cut enough to give casy turn and

were used  this cus- plow out well.

tom  prevailed.  In-

vestigations made by agricultural engineers reveal that when
this method is used about 84 of the total time in the field is
oceupied for turning and traveling on the headlands. In
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other words, Vo of the time spent in the field is not used

for plowing.

Plowing fields in the other

Fra, 26 Plowmeg  around
back furrow  Plows left i zround m

furnming cormers

manner, keeping the plows in

the ground continually,
means that actual plow-
ing s done  continu-
ously, with no time lost
for travel on headlands. |

Iarmers Bulletin No.
1045, published by the
United  States Depart-
ment  of  Nericulture,
shows  many  different
plans  of  laymg  out
ficlds for plowing with

tractors.  Figures 26, 29 and 31 represent three of these dif-

ferent methaods for plowing fields where the plows are kept

the eronnd continually

Ieure 31 shows an irregular field.

All fields of this nature, whether of a rvegular or an irregular

shape, may be plowed
continually. When
such methods ave used,
the corners usually do
not plow out full, and
it is customary to run
diagonally across the
field to clean up these
corner  turns This
method permits plow-
ing all the time with-
out. losses  on head-
lands. 1t affords a
plan  for doing the

greatest amount of work m a day
that plowing is going on all the time.

by keeping the plows in the ground

Center dead furrow m field Iaid
out to come out even on all sides of field.

This is due to the fact
Where the farmer can

carry out such a method and accustom himself to this plan
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it will be found the best one for fields of any shape, regular
or irregular, level or volling, 1t is well that this he given
serious consideration

Some of the most suecessful mechanical-power farmers are
using this latter method m thewr plowmg-—plowine from the
center out one  year

and from the outside
in the next year, to
l'((wp the land level
They have found that
they can  do  more
work in that way,
and pack the ground
less than by plowing

in any other manner

which llll;.!llf call for Y16, 28 Plowig dmezonal <toips when

drivine  the  {racior plowmz was ~tarted at o outside, work-
i mg toward the center of field

over the headlands a

good many {imes.

The illustrations and this information may he used i lay-
ing out fields for work of this sort. Tlarrowine can also he
done in a continuous manner; and if it is necessary, and

: power available, a har-

row may be run di-
rectly behind a plow in

a  field that is big

PR ]
]

enough for the use of
such combinations,
Capacity.—"The rate
of travel and the con-
staney of work are the
two biggest factors in

Fra. 290 -Startme at outside of held and

working toward conter. the ‘ill)ill,‘ll.\' per ])]()\V

for tractor work. Tt
is obvious that if a plow is kept going all day, more ean be
accomplished than if frequent stops are made. Such stops
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may be due to tractor trouble or to plow trouble. Then, too,
they may be due 1o turning on the headlands.  While turn-
ing on the headlands is literally not a stop, vet the proeess
of plowing is delayed. It iy elear that the shorter the

fields the more time will

he spent turnmimg about on
the headlands, 1 a sin-

eole T hottom  were
kept plowing continually

For a ten-hour day, at a
rate ol three miles per
howr, 424 acres could be
plowed A two-bottom
plow  would cover S48

acres, a three-hottom
S 2y —T1 - y UTHIVIETE P \ H
Frg, 30.—1 ]m\nllrmll\u(.lll.n frields in would cover 12,72

acres

a fou-hottom plow would
cover 1696 acres, and a five-hottam plow 212 acres.
From hulletims issued by the Department of Nerieulture ™

—

it has been found that the average day’s work of plowing in
different localities m hoth sprine and fall work is—

63 acres per dav owith 2 hotton gangs
7.7 3 bhottom

7.7
1043 Coote st hottem ¢

s PSRN e
i

The figures here given were nndonhtedly eathered from farm-
ers who plowed “in lands.”” 1t s certain that by plowing
around the fields continually as mentioned above that these
capacities may he materially inercased

The figures represent averages, which are heing obtained
in actual practice.  From the theoretieal day’s work, at 3
miles per hour, it is plain that the average tractor in practice,
with a two-bottom gang plow, does 2 18 acres less, whereas
with a 3-hottom gang plow, $.95 acres fess are done. This
is accounted for by frequent stops and turning on the head-
lands. Tf the operator of this outlit will, therefore, carefully

* Bulletins No 1004, 1092 963, 719, 1035, 814 and 997.
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analyse his ficlds as shown in the paragraph on “Layimg out
Ields, " it s evident that there s an opportunity fo merease
the usefulness of sueh an ontfit considerably

The plan of plowme Linds where the tractor is hept going
continually and replowime the corners when finshed should
be an aid in gettimye nivimm capacity out of an ontfit. Since
the quality of the work
is i no way reduced, it

should be the purpose off
every power farmer to
remember this,  and
work aceordmely  The
method may be used in
ficld of any shape, work

ing out just as well m
square and rectangular . .
K ) Lo S5 —Plowime regular tields with
ficlds as i triangular contimuous method,

and irvegularly shaped

ficlds.  Crecks, eulhes, and wood Tots frequently account for
irregularities in fields, and this method will {it in well for
capactty work m plowmg with the tractor,

Draft. The following table gives some ficuves on the draft
of plows covermg some five hundred tests of plows made
during the past seven yvears. These figures, therefore, present
averages o many  tests made in practically all owr grain
growing states, and in Canada Averages arve given and the
results of tests mocach case ave clearly shown  The figures
do not account for improper ntehing  Thtehing is an element
that materially alfects the final results,

DrArt prir Sguakk INcir or Frrkow SFOTION

Sandy sol 3 Pounds
Sandy lowm moist bt e
vy loam by 4.6 o
Sundy elay o niorst -6 Ll
Sandy elay loam dry 6--7 o
Clay loam moist . 6-7 ¢
Clay Tomm dry 7-8 ct
Hewvy elay dry 9-10 <
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DRAPT PER SQUARE INCH oF FURROW SECTION—Clontinued

Meavy elay sod L . 10-11 Pounds
Virgin Prawe land-—clay most . 0 L. 12-13 s
Virgin Praire land --clay dry R Li=15 ¢
sumbo maowst R 16-18 o
Gumbo dry ... L 16-20 <«
Dry adobe . 20-25 ¢

From this table one can readily understand why some trae-
tors, in certain localities, pull plows with case, while in others
this is a difficult job. If the operator of the tractor will
familiarize himself with the soil conditions under which the
tractor is to work, it will be much casier to appreciate what
he may expect in the way of performance with his tractor
and plows, and also whether it is best to use a plow with {wo
T4-inch bottoms or two 12-inch bottoms, or even a plow with
one 16-ineh bottom. .\ fact that should not be lost sight
of is that plowing up a grade with the tractor will take
considerably more power than running on level ground. A
good rule to follow isx to add 19 of the tractor’s weight
for every 1% n arade to the draft of the plows as figured
out from the table given above.  With a tractor of 2800
pounds weight, therefore, going up a grade of 3¢/ (3 ft. in
100 ft.) 39¢ of the weight or (3 X 2300 pounds) = 84
pounds, should he added o the draft of the plows, as figured
from the above table to suit the soil that 15 being plowed.

Field tests reveal the fact that improper hitehing can add
as much as 34% to the draft of a plow on a three-hottom
tractor-gang  Added to this s the fact that poor plow-
ing is bound to be the result of such hitehes. Poor plowing
not alone adds draft, which means added expense hecause of
the increased fuel used, hut jeopardizes the erop yields, which
means a loss in output and conseqnently reduced income. This
is vitally more Important.

According to Prof. J. W, Sanborn, a plow will show its
lightest draft when set to cut the widest furrow of which
it is capable. e also states that 42 per cent of all draft
is used up by the share and the landside.
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At the Utica trials, conducted by the New York Agrienl-
tural Society, it was fonnd that 55 per cent of the draft of
a plow was caused by the cutting of the furrow slice, 35 per
cent by the friction of the sole of the plow, and 10 per cent
by the work of Lfting and tuwrning the furrow.

Sanborn also made some tests to deternine what effect a
rolling coulter had on draft and the following table shows his
results. A plow similar to a sod hreaker plowing two-y ear-old
clover sod.

DRAFT PER
FOTAL DRAFT[SQUARE INCH

EQUIPAENT SUZLOF FURROW |

IN POUNDS FURROW

SECTION
Sod plow with wheel coulte A BISHA]
Sod plow without wheel coultor|,3e 453
924

Difference

This shows that the coulter veduced the dralt 20.86 per cent
and added to that did a better job of plowing,

In a series of tests conducted later on soll that was con-
siderably drier than before; the following table shows the

results:

DRAF I PER
TOTAL DRAFTISQUARE INC
EQUIPN ENT SIZE O FURROW . ! ci

IN POUNDS FURROW

SLICK
Sod plow with wheel coulter 6477~ 11617 Tl 10.80
Sod plow without wheel coulter[6 #1387 x 12477 664, S8.616
9.5 2R84

Difference

In this the use of rollmg coulters reduced the draft 25.34
per cent per plow,

In a series of tests made at the Olio State University to get
a comparison between the draft of a dise plow and mold-hoard
plow under the same conditions; the followne data were

obtained :
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DRAFT PER
SQUARE INC
TOTAL, DRART QUARE INCIT

rLOwW SIZE OF FURROW ¢ FU
0 0 IN POUNDS OF  FURROW

SECTION
POUNDS
Mold-bhoard . 1277~ 6937 5267 6 U8
Double Dise . R | KU RN TR 6.29

This shows a slight saving m power.  In general, however,
the fact that o dise plow may co mto a certam land and do
the work that a mold-hoard plow might not do, even at con-
siderably more expense of power, wonld make 1t well worth
while,  Therefore, comparisons of the power required to plow
with a mold-board and dise ave not so important.,

It is well to remember that veduced dralt —or perhaps it
should be termed “*light draft ™= does not always mean good
plowing.  Good plowmg will require more power than poor
plowing at the same depth and i the same soll. Two plows
of different make, plowime the same depth, the same width,
and in the same soil under identical conditions, may show a
vast difference i draft per square meh of firrow seetion or per
bottom. It is well to remember that fo make comparisons
at all it is necessary to have hke conditions  Plowing s im-
portant and deserves a great deal of consideration from the
operator of the tractor and of the plow. Good work should
always be the first consideration.

T Dise Prow

As previously stated, the funetion of dise plows is the
same as that of the mold-hoard type. They are, however, of
more recent development and considerably different in design
and construetion,

Types, Sizes, and Rating. -The most common type are
lever or hand lift, and automatic or power hft. The former
is the earlier type. To do away with the necessity of an
extra man on the plows, the power lift was developed. By
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the aid of a lifting deviee, driven from one of the wheels,
usually the Tand wheel, the tractor operator can control the
“lifting-ont ™ of the evound or “*lettme-in™" of the plows by
merely pulling the trip rope.

Dise plows, like mold-hoard plows, are vated m sizes by
the number of dises there ave i the plow cane. These dises
vary in diameter on iifferent makes of plows from 24 inches
to 28 and even 30 mches  The most common size, however,
is 24 or 26 inches modiameter. This would permit plowing to
a depth of 13 inches. The width ent by a dise plow is less

T

e 320 Top view ol thieesdise power-hitt dise plow

than by a mold-hoard plow, and varies from 6 inches to 10
inches.  Some makes may even be set o cut a wider or nar-
rower furrow.  The most common width, however, 15 8 inches.
Dise plow gangs For tractor use, Tike mold-hoard plows, may
he had in sizes rangime from two dises to eight or ten. The
three and four dise size s the most popular and on this size
an extra dise may often he attached when plowing conditions
will permit. Dise plows, therefore, are rated as two-dise,
three-dise, four-dise, ete. Unless speeially noted, the dises
would probably be 21 or 26 mehes m diameter. There ave
slight differences, but only in sueh items as apply to each
manufacturer’s designs.
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Hitching and Field Operation.—It may be seen from the
illustrations that hitehing dise plows s considerably different
from that of any other type. In the first place, the shape of
the furrow cut is different. It has a round bottom as illus-
trated.  Most dise plows may be set to cut 6, 8, or 10 inches
wide. This does not necessarily mean a corresponding differ-

. £l
e

peas =

covmin

Mg, 33—\ good hiteh length for three-dise plow.

ence in depth.  Depths are secured by lever adjustments and
the use of dise blades of different diameters,

The width of the furrows is usually measured from peak
to peak at the bottom.  The depth is usually measured to
the hottom or deepest part of the furrow. The width eut is
usually deternuned by the power available or the havdness
of the soil. 11, therefore, very hard soil is 1o be plowed, less

IFtG. 34—\ hitch with wide diawbhar for two gangs of six dises each,

width should be used to reduee the draft. It will also do
hetter work because cach dise will have less ground to plow.
On practically all modern dise plows there is provision made
for varyving the width of cut.  Usually a series of holes or
notehes on the main frame allows for this.  Frequently they
are marked to facilitate this work. Tt is ravely necessary to
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change a setting after the correct or most practical width has
been determined by field work.  This; of course, depends, as
said above, on soil conditions with veferenee to hardness or
power available,

The center line of draft on a dise plow falls considerably
nearer the furrow wall than on a mold-board for the same
number of plows. This 15 due to their peculiar action in the
soil and also the nar-
“rower width which they
cut. s sawd hefore, the
width eut is small be-
cause of its  consider-
ably harder or heavier
draft, occasioned by the
soil conditions in which
dise plows are {o be
used.  On a plow, how-
over, of 4 dises eutting
say 6 oor 8 mehes wide
and 10 inches deep, the
center line  of  draft
would be approximately
9 inches from the “edee

of the precedme furrow,
but this ix not a set F1c. 25— Front view showing hiteh

[ N . N ol two eangs with single chain.,
figure. It will chang Note steering drag hink for frout
with the hardness ol the frow wheel

soil, with the  pounds

pull, theretore. Then, oo, the angle at which the dise is set
has an influence. The tractor operator, however, will casily
find the exact place on the plow to which to couple his draw
bar or chain. If the plow tends to *“tail” that is, if the
rear part creeps toward the land and out of the furrow—it
will be necessary to hiteh neaver the Tand or the right-hand
side of the plow.  The reverse is true if the plow “‘tails’’
toward the plowed ground,
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The point of hiteh on the tractor draw bar, if it can he
set, should be considerably lower than when mold-board plows
are used.  Usually, from 10 to 12 mehes in height from the
ground will he found satisfactory,  H the tractor draw bar
will not allow such low hitching, it may be necessary to
Iengthen the hitehing bar or c¢hains considerably, particularly
in deep plowing, 1 is a good rule to use as short a chain
as possible and hiteh it as ¢lose to the center of pull on the
tractor as consistent. The ordinary length required with a
tractor draw bar height ot 10 o1 12 inches will be about 48 or
50 inches Tong, which will pernnt easy turning and, in gen-
eral, prove very satistactory and practical,

The rear furrow wheel serves as a steadying member in
plowing. It should set so that 1t holds the plow in frue run-
ning line. In other words, the dise plow, Tike the mold-hoard
type, should run true and straicht.  The best way to test it
is to observe that the land wheel runs perfectly true. This
should not show any sien of an angle  Skiddimg action of
the plow instantly reveals improper adjustment somewhere
and this land is a good *““tell-tale.””  Often the rear furrown
wheel has a set sevew adjustment that permits giving it a
little ““lead”” away from the land. I carelully set, it will
help to keep the plow running correetly.  Under no eireum-
stances should this rear furrow wheel lead toward the land.
It should he set very carefully to get it to work properly.
This is particularly true and noticeable when plowing a land
with a continuous furrow around the field.

The front furrow wheel should also be set to run true. It
requires only a very little to steady the plows and help them
to run true. Never have any ““lead’ on the front furrow
wheel away from the land, ov else it will he hard to keep the
plows operating correctly. 1t may be necessary, due to very
hard plowing, to lead this wheel considerably and in such
cases it should be toward the furrow wall. This adjustment
usually is made by a drag-link or bar which is coupled be-
tween the wheel spindle itself and the draw bar or draw
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chains.  This, it will be seen, is also the steering deviee for
the plow, and keeps it following the tractor properly, a mat-
ter of importance, particalarly when plowme around and
around a field contmuously. .\ proper hiteh on the draw-
bar, however, will eliminate any tendeney of {hese wheels to
work either to or from the land  The perfeet huteh will foree
the plow to run exactly straicht  In such cases, these wheels,
Jwith the Tand wheel, wall have only to support the dises to
keep them rannmg at a unitorm depth.

Owing to the Tact that the power Lift dise plow has so
many more picces and parts than the Tever B, more adjust-
ments need be made.
These various joints
are all fitted, and un-
Tess every  part s
kept secarely bolted
the rvigidity iy eon-
siderably reduced
Care should he exer-

cised, therelore, 1o he
sure that all bolted I1a 36 1urton disc-plowed
joints are  always
very well secured and tight,  1oas important to see that this
fype plow is alwayvs runnimg fevel, The rear wheel should he
set properly so that the spring m these various parts when
under load does not throw the plow out of hine enongh o
prevent its proper work. The vertieal hiteh on dise plows
should be considerably lower than mold-hoard types.

When several gangs are fo be htehed bhehind the tractor,
a hiteh, such as heve illustrated, is desorable. 14 will com-
plicate matters to hitelh with cangs, vet when the lands are
large and the power is avanlable, it can he done suecessfully
and cconomwally.  The whole problem is after all one of
final results. Nince the dise plow is made for diffieult plow-
ing jobs, one gang instead of several is most commonly used,
IPurthermore, it is desirable because of the hitchimg problems.
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The hitching has an influence on the turning, which compli-
cates matters instead of simplifying them.

Many times the farmer will find plowing so difficult that
it 1s almost, and often it is, impossible to keep the plow in
the ground. It will jump out continually, particularly at the
rear end. It may he saud that eronnd as hard as this should
not he plowed, yvet plowmg must be done. Inosueh cases
weights may be added to the rear furrow wheel.  Even a,
spectal extra heavy wheel, plus the weights, is sometimes
necessary.  On some plows as mueh as H00 pounds extra
welght s added to help hold the plow in the ground.

In most loealities

where dises are nsed,
plowing may be done,
in lands, by methods
similar to those used
in mold-board  plow-
g, Where  large
arcas  are  to o be
plowed,  continuous
plowing is hest. The
most common method
is the turming to the
left.  This  necessi-

tates  beginning  at
the outer edge of the
field, and gradually
116, —\ sinule four-dise plow. Note \mrkin;: toward the
rear  funow-wheel Jeading away  from " K
land. center. Turning the
corners  means  of
course running up on the plowed ground with the tractor,

in order to have the plows cut out the corners.  Fven if this
method is used, it is desivable to plow throngh the field
diagonally, to plow the corners thoroughly. By using the
method of starting in the center of the field and working
outward, it is customary to tuwrn to the right. In this
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method the tractor does not need to travel on the plowed
lands when tuwming. Tt is customary to heamn just as when
plowing with the mold-hoard plows, looping at the end until
sufficient land is available for continuous come It will he
necessary to plow through the corners dinconally to he sure
all the Tand is thoroughly plowed and ready Tor the dise
harrow.

Serapers are usually furmished with all dise plows. These
“are of various shapes and desiens Thene purpose s to serape
the plowed furrow from the dise and help turn and pulverize
it m soils where this is necessary. Stieky or wasy lands will
not clear the dise without the aud of the seraper.  In sueh
lands a seraper should he cavefully adjusted as to height
and angle. The greatest risk lies mosetting the seraper so low
that ot will merease the draft of the plow considerably, due
to the fact that the sevaper fends to remove and turn the fur-
row too low on the aise. This point is important and needs
spectal care. A goad rale to follow 1s always 1o set these
serapers as high as possible and stddl permit them {o do their
work of cleanmmg the dise blade and furnmime the Farrow slice.
In some dry or hard land plowimge, the serapers may be re-
moved entively.  Herve they will he found veally to hinder
good pulverizing by their action on the furrow slice. I it s
possible to do good work without them, they should by all
means be left oft. Inomany cases where plowmg is done at a
rate of travel of from 214 1o 3 nules per hoar, the serapers
will prove of no value.  In soeh instances the draft of the
plow will he matertally lower than when they are used.

Capacity.—The amount of work that may be done in a day
with a dise plow, Iihe that of a mold-board plow, depends
e of plows used (width cut i, the rate of travel of the
tractor, and on the size of the Tands heing plowed It is safe

on the s

to say that on an average of from 137 to 2 acres per day may
be plowed per dise, cutting 7 or 8 inches wide,  This is from
3L to 4 acres for a two-dise plow, and from 54 to 6 acres
for a J-dise plow, 7 to 8 acres with a d-dise, 834 to 10 with
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a H-dise and 1014 to 12 with a 6-dise plow. This accounts for
a rate of travel of about 2. mules an hour, and in average
sized lands as will be generally found in localities where dise
plows are used.  Sinee plowing with these plows is done
under unusual conditions, it will he safe to assume that
the rate of travel will varely exceed 21, miles per hour for
dise plowing.  When power is available and conditions favor-
able a speed of 3 to 314 miles an howr is desirable,

Draft.—Since dise plowmg is usually done in localities’
where the ground is very sticky as well as wheve it is very
dry and hard, it follows that the draft per plow, or per inch
of furrow section turned, is ereater than m mold-board
plowing. In stichy or so-catled wax lands, the soil is damp
and heavy; and while it 15 really more a question of proper
scouring, the actual dralt per square meh of furrow seetion
is about that given for cumbo in the table on page 29,

Dry adobe may, at certain times of the year, and in certain
localities, show a draft of at least twice or three times that
given in the table. 1t s safe fo assume that in general the
fisures given n the table will apply to dise plows as well as
mold-board plows. The type of plow has less inflnenee than
the type of sol.

Repairs.—Since the share is the “husiness end™ of the
mold-board plow, and sinee 11 does the most work, it usually
wears the most. The treatment given worn shares depends
on the material from which they are made,  Soft center steel
shares are most commonly used.  Soft cenfer steel, as ex-
plained previonsly, is made of two preces of crucible steel
welded to cach side of a center prece of Tow carbon soft steel.
The two steel materials ave about 35, of an inch thick, while
the center is about 374 of an ineh thick. This gives a ma-
terial that can be hent 1o the shape of a share or mold-board,
and hold this shape, while the outer layer of steel is hardened
or tempered to a glass hardness,  In manufacture they have
a crucible steel picee welded to the point, as shown in Figure
6 at B. This adds extra steel where the wear is most severe,
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Shares also wear away rapidly along their edees and at the
wing. Crucible shares are made of a prece ol crncible steel
throughout. It is a solid material and fakes an extremely
hard temper.  In this case, however, it is provided with the
as m the soft center sharves

additional steel point,

Sharpening (he Share - 1eure 40 shows o hadly worn soft
center steel share. To eet ths re-pointed and sharpened calls
Sor able blacksmithing  Whether this work s to he done by
the farmer, in his own
repair shop, or by the
regular smithy, it must
be done corvectly. One
of the best ways is to
et a plate of crueible
steel and weld on, as
shown. DBy following
this method, the worn
share may  he sharp-
ened--or  pointed, as
it is often termed —
and brought back

. L. I, S8 —TIleating o share, preparatory
nearly to ils original to hammenimg edee for sharpening.

shape.  An old tasp
makes a good plow peint. Tt may be seen by first drawing the
temper and bending i, as shown, how well the rvasp lends
itself to this work.,  To weld it to the shave s the objeet. The
handling of such work is beyond the purpose of these ehap-
ters.  The purpose, of course, is to get as near the original
shape as possible, and to draw the outside or hard steel pieces
over the soft center and properly weld them so that when
hardened they present a hawvd sharp cuttimg surface to the
ground.  The number of frmes a share should be sharpened
depends on the soil in which it is used.  Dull shares should
never be used.

Crucible shares arve preferably used in grnitty sand and
such soils as would wear away the outside of soft center stock
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too rapidly. Mo sharpen, or point, they may be heated and
drawn out on an anvil.  Cast shares with chilled surfaces
and edees are also for use m such soils, and are even harder
than crucible shares They require grinding to sharpen them
only. A erind=stone or cmory wheel will enable the operator
to do this satisfactorily  They cannot be hammered at all,
Theiv use is confined to soils where either of the other types
would wear away too rapidly to be practical.

After a soft center share has been ve-pointed and a chilled”
surface re-sharpened three or four times, it will he impossible
to cet anyvwhere near its original
shape and it must be replaced by
a new share. Great care should
be exercised in doing this work to
he sure that the suetion and the
land of the share are the same as
when the share was new.

The illustrations show a few
steps in thus process of sharpen-

Fra. 39--ITammering soft- ing I’I“\.\SI“.“..(‘S “Vh.i(‘h may help
conter steel shate for one  unfamiliar with the work.
sharpening. Sheht variations in the way of

doing 1t will always be found.

Experience will reveal the casiest and best way.,  Temper-
ing is important, of course, and must be very cavefully
done to insure a hard surface. To test the hardness is also
important. By hreaking the corner off an old file and using
its sharp edee on the surface of the share, the hardness may
be tried. The sharp corner of the file; when pressed as if to
seratel the surface, will slide over it as though on glass. 1f,
however, there are any soft spets, the file will instantly stick
and dig into them. This is a fine test to determine the surface
hardness of any plow bottom. These surfaces should be hard
enough so that the file will not take hold, but slide around
very easily without any tendency to stick.  After the share
has been hardened—or tempered, as it is very often termed—
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it should be ground and carefully polished  To get a good
clean, smooth surface such work should be panstakimg.
Sharpening the Dise-- The dise plow blade, lihe the share
of a mold-board plow, should he sharp to do good work. The
best method of shavpening 1t s to voll the edges. The sharpen-
ing angle should always be on the outside, so that 1f will cut
clean and do it in the casiest way I the edee must he sharp-
ened hy grinding, the germdine should always he done on the
outside of the blade  When erindime is done, care should
be exercised to keep from heating the hlade, because this
softens the metal by drawing any temper it may have. Roll-
ing, however, is preferable and wherever fachities are aval-

1 n

It Yo.—- 1, Badly worn solt-center steel share, B, Re-sharpened soft-
center steel share

able, this shonld he done, hecause in this rolling process the
metal is compressed? eiving decided tendeney to harden the
cutting edge of the dise blade

Palelhing the Mold-Bow d —Tf the <shim of the mold-board
has been worn away, a new pateh of cruceible steel or a prece
of file steel should be welded on the worn place,  Care
should he taken not to distarb the shape of this mold-hoard,
or it may prevent the proper working of the plow  The mold-
board should then be gronnd at this repaired place and
polished very carefully 1o get a smooth surface.

Stredightening the Beams  This, foo] s an expert’s task
and should he very carvefully done  The exe is the best
straight edge and will reseal just where the heam must be
hammered to get it straght. A very low heat should be
used to be sure that the beam is not ingured  Usually only
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one beam of a {wo- or three-hottom plow needs straightening.
Therefore, it is always a good plan to see that the repaired
beam is exactly ke the others on the plow—this vefers to the
bend of the heam——and unless it is done and all beams are
exactly alike, the one-hottom may not work well  In lact,
it may throw out of action the others whereby only one, two,
or three are used.  Particularly is this true where it is set too
deep. .

Sinee sharp plowshares have heen so strongly recommended
in the chapter on plows, the following data, by Sanhorn,
are given on this subject

In a series of tests it was found that an old share repointed
and sharpened by a smithy showed a difference i draft of
6.7 per cent m favor of a dull pomt on the same plow, hut
an advantace of 36 per cent in favor of an entirely new share
over the resharpened one.

Henee the importance of having the proper shape and edge
on the share. It dlustrates very elearly how mueh power
may be enteely Tost due to dull shares on plows.  Another
good example may he citedd whieh is worthy ol some consud-
eration.  During the summer of 1909, at the Wmnipeg Motor
Trials, two plows of six hottoms ecach and ol the same make
and the same style of bottoms, presumably entting the same
depth in the same soil and on the same day, showed a differ-
ence of 45 per cent in dreaft  The difference was attributed
mainly to the faet that one was a new plow with new hottoms
especially sharpened, while the other had been used for
several months previous m plowmg hard stony land.

LiISTERS

Function.-—The hister s, to all mtents and purposes, a plow.
It has all the eharacteristies of the plow and s used for the
same purpose as a plow.  Therefore, what has been said about
the functions of the plow and about plow materials and care
will apply equally well to listers.
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Figure 41 shows that a fister s practically a double plow,
It will be noticed that there is a mold-hoard and share on
cach side of the center,

The use of this ma-

chine 1s confined to
localities  where  the
eround  for  wheat,
cofton, or corn is
listed. Such localities
are  often semi-arid,

and the purpose of

planting the erain in .
. . 1", A1 -=Three-bottom  tiactor  wheat-land
listed rows is 1o make listor.

it possible  for  the

pround to gather the moisture in the fwrrow where the seed
15 to he planted, to render it less hikely to blow doring windy
weather, and to facalitate brineime the ridees down onto the
roots of the plant durine cultivation to get them well covered
and to conserve moisture by the muleh,

Types and Sizes.. 'ractically the same style of Jister is
made by cach ol the varions manutacturers, although each
machine has characteristies of ats own. Machimes are made
that will plow cither a smele row, or two or three rows.
Multiple-row  machines are made with settings that allow
rows to be planted from 36 to IR inches apart. Adjustiments
can he made which will permit tlus. The choiee of one or
the other depends on the fertility of the soil. Machines of
lever 1ift or power It ave procurable. The power 1ift, two-
or three-row lister, is considered most practical for fractor use.
Machines having provisions for planting either cotton or corn
may be procured.  The duference is i the planting device
only.

Hitching.—There is a considerable difference between the
hitehing of a lister and that of a common plow, in that the
lister has no side draft  This machime is made with a double
mold-board, and the center fine of draft is midway between
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two bottoms on a double machine and direetly in the center o
one mold-board on a single-row machine and on a three-roy
machine.  For tractor use, this machine is very often mad
with power hifting devices that may be operated hy the trac
tioncer from his position on the tractor.  Pulling a trip rop
will drop the hottoms onto the eround, and by the same mean
they are lifted ont of the ground. The machine should b
hiteched as elose to the tractor as iy convement for turning
hitehed high enough so that 1t will carry an equal foad on il
of the wheels which arve usually used on a multiple-hotton

o three-hottom tractor corn hister with planting
device

1. 12—-Rewr view

machine.  The deseription of hitehing high and low and the
load on the wheels, in the diseussion of ““Plows,”” applie:
cqually well here. The question of getting a high or low
hiteh on the lister, however, has the same effect on it as v
has on a conventional mold-hoard plow. The hiteh point or
the tractor should always he as near the center as possible,
Field Operation.—This machine is slightly different in fielc
operation from the mold-board plow, although the purpose
is almost the same.  Sincee it is the custom, when plowing i
the Fall, as when plowing in Spring, to open up this fielc
in ridges as the lister does, the operator should he particularly
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careful 1o drive as nearly in a straieht line as is possible. It
makes a better looking job for one thing. In the second place,
in many localities such as Texas, Kansas, and Oklahoma, when
the work is done in the Summer, it is customary to get out
with the lister in the Ifall of the year and break these ridaes
in the middle with ““sweeps™ to level the fand for winter
wheat. In West Texas where these origimal ridges are opened
again prepavatory to planting corn or cotion this process is

I'ra 13 —Laster showine Ievehng by means ol land wheel.

often termed **Back-histme. ™ This operation s also com-
monly termed S Middle Bustime™ and the machime s often
referved to as the © Middle Duster ™

When single listing in the Sprine for corn in Western
Missouri, Kansas, and Texas, it 1s customary to plant at the
same time, and practically all of the machines may  be
equipped with plantme deviees which drill the corn in the
bhottom of the vows and cover it The amount of corn planted
depends, again, on the fertility of the soil  Depth, too, has
an influence.  In many  machines sub-sotlers are used as
an attachment underneath the mold-board to stiv up the soil
directly beneath wheve the seed is planted  Care should be
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used not to set this sub-soiler so deep that it affects the work
of the machine and strains the machine as a whole.  One of
the first adjustments to make when working in the field is
to set the machine to
run level, to set it o
st the depth. The ad-
Justment can casily be
made by means of the
levers provided for this
purpose.

Aiter  the  seed s
planted there ave differ-
ent deviees used for cov-

I'16. 44, - Lasger plow-hase cerine it. Shovels of va-

rious  kinds,  or even

dises, may be used for covermg the seed  The ¢hoice of one
or the other depends on the sol charvacteristies In many
cases it is important to see that the covering devices are not
set so deep that they will dig up or otherwise disturb the
seeds, and that they arve not set so shallow that they will not
cover properly, or so deep that

they will cover foo greatly When

a dise is used for coverme, i
should be set so that 1t will not
dig away too much of the ridge,
bult  will cover properly.  On
many machines of this kind press
wheels are used to pack the soil
aronnd the secd, but not directly

above it.  This is to inerease the
density and to pack the ground

for hastening the growth of the  Fie 15 Taster - sweep-hase
ftor muddle busting

seed. The press wheels often form

the rear carriage of the machine, also. In most cases they are
double, although they have the funetion of a single wheel.
Two sets of them are used on double row listers  The serapers
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on these wheels should be set very ¢lose, so that if the ground
s alittle sticky o will not build up on the wheel, taking up
that dirt which should he used to cover the seed and in so do-
ing eularge the wheel so as to reduee the depth of the planting,
The purpose of the double wheels is fo allow a place for the
small plants to sprout up
on that portion  which

was not pressed or packed
down by the wheols,

The hifting mechanism
on the listers should he
walched carefully to see
that it Tunctions, It
needs  atfention  m {he
way of oiling as well, o
do the  wheels,  whieh
should he greased at least

onee a day. The seeding
wechanisi is - nothing
more nor less than a hop-

per provided with a series

It G- Tasting corn laud with two-
bottom hster,

of plates which  covern
the amount of corn or cot-
tore planted. The plates may he either edaed-drop or hole-
drop. Varions makes of corn planters have different methods
of dropping the seed from (he hopper to the bottom of the fur-
row made by the lister hottom, Lever adjustments ave pro-
vided which govern the depth of Disting and planting.  After
the lever is set, however, the Ifting or dropping of the plow
back into position will not disturh {he depth adjustment, This
seeding device is usually driven by a sprocket chain from one
of the wheels and axle or hoth of them and is usually enclosed.
However, it requires some care in the way of oiling to see
that it operates well

Care of the Boltoms.--Lister hottoms reguire the same cgre
that ordinary plow hotroms do, and what is said about {his in
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the previous part of this chapter applies here.  Scouring
sometimes becomes a factor here, as in regular mold-hoard
plows, and is largely due to the faet that the plowshare is
not clean and smooth.  Coulters also may be used on these
plows.

Care of lhe Poinls—lake those of an ordinary plow, the
points of the lister need renewing occasionally. Sharpening
will sometimes put them in the proper shape to stay in the
around and brmg pressure enough on the plow so that they will

i A7 —Tadge breaking or Umiddle bustimg ™ Listing

seour at all tmes, Frequently the listers ave used at a time
of the vear when the sotl is so moist that no end of adjust-
ments will entively prevent seourmg trouble  This may prove
that the field is too wet to work and judement must be used
not 1o work the field under conditions that ave unsatisfactory
in the operation of the machines. The same holds true of the
covermg deviees, whether shovels, blades or dises. Inany
case, they should scour and be elean, or they cannot perform
their work well.

Care of e Dises. 10 s necessary to see that the dises,
when they are used as a covering deviee, are kept well oiled.
They have an mmportant funetion fo perform,and should he
watehed closely.  In many cases they hecome loose and
wobbly, due to wear in the bearings, and when this oceurs,
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the bearings should immediately be replaced hecause they will
not work well in such a condition

What was sind above about rolling coulters Tor plows will
apply to coulters for hsters as well, exeept that jointers arve
never used on listers  The coulters are set diveetly over the
center of lister hottomns.

Capacity.-—.\s in plowing the capacity is influenced by the
size of the fields heme worked and the spacing of the rows,
fogether with the rate of travel

Generally, however. a two-row lister drawn by a tractor
at about 2145 fo 2% nules an howr i average sized fields will
do about 18 acres a day  In exceptinally Taree ficlds, 20
to 22 acres may he covered,

With a thiee-row hater an average of 35 acres a day may
be covered in fields of averave size, while in laree fields
and under favorable conditions as much as 40 or 45 acres
may be done.

Draft.- “The dreaft of histers, i localities where they are
used, 15 abont the same as that of a mold-hoard plow working
at the same depth, ander the same conditions. The ficures
given under this heading m thus chapter may, therefore, be
used fo apply to the power required to plow with the con-
ventional Dister. Back bisting usnally requives considerably
less draft because the soil has already been hroken up.

Reparring —Repans sueh as may be required for these
plows are the same as for the conventional tyvpe plow, and
the discussion of this sabjeet in the first part of this chapter
applies equally well to histers. This is due 1o the faet that
the shares or points and mold-hoard, toeether with the knife:
and shovel covermg devices, arve usually made of soft center
steel. Repaiting and sharpening dises as presented i the
chapter on “Tarrows™ will apply {o the sharpening of the
dises used in the covering device of this machine.
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ILARROWS

Function.—The function of harrows is to break up and
disintegrate the top soil, and to help make it mellow.  When
used after plowing in the Spring their function is to prepare
a good seed bed for the grain which is to be planted. 1 prop-
erly operated and adjusted they arve capable of producing
restlts of which no other implements ave capable, at the
minimum expense of time and power. These machines are
primarily tillage tools and ave used to put the land m good
tilth.

Types.—Three common and distinet types or kinds of
harrow may be used with the tractor. They ave the peg-tooth,
the spring-tooth, and the dise. There are numerous modifica-
tions of these three types for different localities and different
soils.  This chapter, however, refers to these distinet styles
or kinds and may apply to many of the others. The seleetion
of any one or two 15 dependent on the soil conditions  The
combination of implements that are to work with the harrow
for soil pulverization will have an influence on the seleetion
of the type. The soil and the ¢rop, too, have great influence.

Toe Prc-Toorn TTakrow

This implement is one of the simplest and yet one of the
most important of tillage tools. 1t is frequently termed a
smoothing harrow. s use with the tractor has not been so
common as with the horse, because the several units have not
been available in sizes and coupling convenient for tractor use.

The implement illustrated is made primarily for tractor

50
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work. Its utility lies largely -
in the fact that it lends itself
to ecasy  handling  with a oA
tractor.  Whenat is used with e
the short evener, two sections
may be used, having a width s
of about 11 feet only, where- ]
as, with three sections, when b
spread as shown, veady for agﬂ
work, it is capable of cover ;
ing a width of about 16154 =
feet. The mereased  power .
ol the tractor over horses and Z
the size harrow  that could, ]
theretore,  cconomically  be g
handled  Tor  suell work, ‘—é
plus  the mercased rate of ;
fravel,  make  this outfit E
valuable  to the  tractor =
farmer, f
Sizes.— Peg-tooth  harrows g
are made up in_ sections °
of about 5 feet cach  This =
means  that they  will har- ; i
row e ostreip ol gronnd  tis ¥ =
width. The number of peas - 3 s
or  teeth run from  about - -
25 to 35 Bach seetion s E Z
provided with a lever for il -
; i
angling  the  Afeeth,  These Lk
sections  may  bhe  used in Y
aroups of as many as prac o
tieal—usually  three or four B

with the tractor.  For work
in fields that confeain trash, a flexible peg-tooth harrow is
desirable.
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Hitching.—Only one setting need be made, so far as hiteh
is concerned, and that is for height. It s merely necessary
to ohserve that the draw bar of the tractor and the point of
Liteh on the evener of the harrow are far enough apart so
there will he no tendeney on the part of the tractor to raise

Fra. 19.—"Thice sec ion, dexaible, peg-tooth hirrow

the forward end of the havrow from the around.  The hiteh
ehains should he long enough fo canse the harrow to hug the
ground very closely. The center lme of draft of the harrow
is fixed and cannol be changed. Ttwill always fall midway
hetween the extreme width, if Al the seetions have the same
angle of the teeth. Care should be taken to have the hiteh

1
o :
o

171G, 50, —Closed-end, three-section, pee-tooth harrow.

chain long enough that when {irning the tractor drive wheels
do not come withm several feet ol the harvow iself

There is danger, partienlacly when extension angle iron
leats are used on the fractor drive wheels, that the wheels
strike the harrow on a turn and pick it up. The damage that
may be done is casily jmagined.  Furthermore, if the tractor
drive cleats should cateh the harrow and raise it, there would
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be the added danger of the tractioneer’s bemg seriously in-
Jured.

In certain localities where fields are of suflicient size and
power is avatlable, 1t 15 good practice to hiteh the pee tooth
harrow behind the dise harrow  The width should then, of
course, be the same as the dise. In such cases it is hest with
to make the hiteh direetly with crossed rods or chams from

the front end of harrow evener to extreme ends of fractor

Ira, 50 tou section, Hesible pee tooth hartow hitched to a small
o tor

draw har. 11 the Tractor has no sueh draw har, the draw
rods may be seenred to the centers of canes of the dise
harrow, and should not he erossed.  When four seetions of
peg tooth harrows are nsed, the eveners are usually drilled
for draw hooks so that the one lone evener will accommo-
date the four sections, but in the case of two seetions it s
necessary to use the short evener which is provided for that
purpose.  The Tong evener will also he Tound drilled so that
three sections may be used without the necessity of boring
new holes. When morve than four seetions are fo he used, it
is a good plan to make a speeral evener har and carey it on a
truck or on wheels of some sort. A very long evener will
work better it carvied that way, and unless it is so carried,
it will be dragged on the ground and perhaps be worn out in
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a4 short time. If not worn out, it may wear away cnough in
places to break later.

Field Operation.—Levers are provided which permit sel-
ting or altering the angle of the teeth. The angle may vary
from a flat position, slanting rearward, to a position slanting
slightly forward. In the latter posttion the harrow tends to
hug the ground very closely. The teeth or pees of the harrow,
oo, may be set up or down fo the extreme positions.  The
operator should attempt {o have all teeth set exactly alike
for depth, or at least
staggered if the depth

of various teeth must
differ. Tt should be
noted that the angle at
which the teeth do the
hest  pulverization s
the anele at which this
harrow should be used.

No set rules can be laid
Fie. 32—\ singlesection peg-tooth harrow — down for the work be-

used o combination  with o three- ) .
hottom tractor plow. CAause SOl and moisture

content will have an ef-

feet that governs the angle. In mo case should the angle be
any greater than is absolutely necessary to do the pulverizing
thoroughly.  Every seetion should he setexae ly alike ~o far
as the angle of the pegs are concerned. The nature of the soil
and the previous work done on it, tegether with the moisture
and the erop to be planted, arve all factors that determine
angle and depth of the peg teeth, Never should the quality of
the work be saerificed for lack of power. In such eases it
is best to remove a seetion, or even two of them, if necessary,
to good thorough pulverization.

(lozeing with trash iy the most aggravating part of work-
ing with this implement, for unless the implement is kept
¢lean, it cannot work properly.  When used with a tractor,
therefore, this difficulty requires watching. When used at
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higher speeds, there is less tendeney to elog, or il it does, it
cleans itself far casier than at slow speeds.

The teeth should always be sharp. They may require re-

pointing once m a while and this is done by drawing them out
on an anvil at a cherry red heat vather than by ermding.
They should be hamnered 1o as nearly their oviginal shape
and sharpness as possible.
« Capacity.—With a tractor traveling at the rate of two or
two and one-half miles per hour, it will be possible to cover
about 1214 acres per A-foot seetion in a day of 10 hours.
In other words, about 21, acres per foot of width is con-
sidered an average day s work.  Where the tractor can
travel faster- and it is possible in the majorit - of cases with
the smaller sized machimes to travel say three or three and
one-halt nules per honr——as many as 3 acres can he covered
per foot of seetior m oone day.  Therefore, o fields of
average size, a threesecetion or 1605 foot harvow, hehind a
tractor, is easily capable of covering from 15 (o D0 aeres in
a day.  Small fields require more turnine, whieh redoees the
capacity, whereas laree fields will permit of  considerable
inerease over this ficure,

Draft.  The draft of a peg-tooth harrow has heen found to
vary from 15 fo 60 peunds per foot of width,  Soil conditions
and tooth angle are the chiet factors. With the teeth set verti-
cally the maximum pull was found to he 320 pounds for cach
section of 35 teeth, or 64 pounds for cach foot of width. The
average pull per foot of width for all tests made was found
to be 28 pounds or 140 pounds per 5 foot seetion. .\ three-
seetion harrow, working under extreme conditions, would
require only 1000 pounds, approximately, which almost any
small tractor can handle easily.

T SeriNa-Toorie Harrow

Sizes.—Thisx implement, like the peg-tooth, is made up in
seetions with varying numbers of teeth or springs.  These
seetions, however, usually are made in pairs and comprise two
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units. These sizes refer to cach seetion, and they have nine or
ten teeth.  The widths ave about 21, feet per unit or about
5 feet per section. For tractor work ordimarily three or four
seetions with a total ol abont (ifty teeth, covering abont 15 or
20 feet, would be found a convenient size.  Speeial attach-
ments such as double pomted teeth or feeth for alfalfa or
quack grass may he obtained,

Fra 550 .\ sprmz-tooth harrow with evener ard clevis tor fractor hiteh,

Hitching.—The paragraph on the hitehimg of the peg-tooth
harrow will apply equally well to the hutehimg of the spring-
tooth harrow.

Field Operation.——Soil conditions will determine the use
of the spring-tooth harrow on the farm.  1for localities that
are stony or eravelly, the spring-tooth harrow has heen found
most satisfactory.  The most decided advantage of tractor
harrowimge is due fo the fact that suflicient power is usually
available and, therefore, the teeth of the harrow may be set
at the greatest angle needed, This makes for hetter pulveriza-
tion, and for better work, hecause of the Tact that greater
penetration is possible, the Tumps being broken to the depth
of the tooth. The ends of the springs must be kept sharp.
It renewable points are not used the springs may be sharpened
like those of the peu-tooth type.

Capacity.—Since the spring-tooth harrow is approximately
the same size as the peg-tooth, 1t follows that the capaeity in
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acres covered in a day will be the same. In general, under
very favorable conditions; it may cover three and one-half
to four acres per foot of width

The Draft of the spring-tooth harrow is somewhat oreater
than that of the peg-tooth.  The masimum amount of pull
recorded for any one condition was found to be 332 pounds
per section of 17 teeth. This was a gravelly clay alfalfa soil
For dry and very heht sandy but stony soil, the draft has

2 Lt y j‘u
N ol

s 5L A spong-tooth harrow with proper tractor hatch,

been found to be as low as 165 pounds per seetion This is
about 55 pounds per foot of width. The average ol all fests
was found to be TS pounds per 5 Toot seetion, or 12,2 pounds
per foot of width

Tue Dise Hakrow

Function.—The function of the dise harrow is that of the
peg and sprine-tooth harrows  Its range of work s much
greater, however, sinee it is a larger implement. 1t s differ-
ently constructed and works on a different primeiple Hs
work should always precede that of either of the other har-
rows. Tractor work requives a double dise. s cnormous
capacity for work makes it almost an indispensable farm ma-
chine. Tt may be nsed hefore plowing or after, and, m many
cases, it should be used m hoth, before and atter,

Types and Sizes.— There ave two types of dises procurable
for harrows. One has been termed a ““cut-away ™ or “spader”’
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dise and the other the ““straight” dise.  About 90 per cent
of all harrows manulactured and sold are of the straight-
edged dise type.  Certain localitios use the eut-away style,

g 55—\ double straight-dise tractor harrow.

but whether there is any advantage of one over the other has
as yet not been determimed. For tractor work practically all
dise harrows are of the double dise style, which means that

16, 56—\ double cut away dise tractor harrow.

they have an outward set and an inward set. Other than this
difference in the shapes of the cutting edge of the dises, there
is no great varation in the machines.
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Dise harrow sizes are usually eiven m figures which repre-
sent their width. A six-foot dise harrow would cut a strip
of land six feet wide  This is Just nominal and the actual
size might be several
inches  cither  way.
They may  be pro-

cured to  cut  any-
where from six feet
t«: ten or even twelve
feet in width.
Hitching. — When
a double-dise harrow
is to be used with the
tractor, it may e \
centrally  hitehed  to

the tractor draw bar.

sinee the width usu-

e 57 ~Top view of  donble-diae tractor
ally exceeds the ex- ot tow

treme  width of  the

tractor wheels. The ordimary tractor tandem dise harrow is
ot provided with a forcearviave, 1t s usually hitehed
divecily to the draw bar of the (ractor Do sure that the hiteh

isoof such a length

——

(&{,bﬂn

that the tractor can
turn freely  without
danger of hringing
the drive wheels or
the  extension lugs

into contact with any

part of the harrow or
its frame. I exten-

Fre. 58.--A double-dise tractor hartow for
orehard work. ston lugs come close,

they  should  be  re-
moved or the hitch lengthened  The tracor, therefore, must
support the front end of the harvow. Cables or chains should
never be used with this type of harrow. This is hecanse the
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tractor is the steadying member for the harrow. In such cases
the tractor performs the function of a forecarriage. If a fore-
carriage is to be used; a length of chain from 14 to 18 inches
should bhe put between the harrow and the draw-bar of the
tractor. This avrrangement will allow the harrow freedom to
operate properly, This is quite necessary and will probably
apply more particularly where the farner has a tandem horse
harrow that he wishes to use with his tractor. )
[n hitehing any harrow to a tractor with a high draw-bar,
say about 18 or 20 inches from the ground, care should he used
to see that this height does
not have a bad effeet on
the harrow by tending to
lift the forward gangs, If
the tractor draw-bar can
be adjusted, it 1s good prac-
fice to get it down to at
least 12 or T4 inches or so
from the eround. This will
prove very  salisfactory.
Smee dises arve usually 18
mehes in diameter,  the
wearer  their  center  the
power is apphed,  the
casier and the better they
will work. Two double-dise
harrows may  be  hitehed
behind a large tractor, and

I'te. 09 —LForecmriage  tor  dise
haviow

in such cases a long evener
or draw-har permanently secured to the rear of the tractor
will be found almost necessary,  Such an arrangement will
permit the hitehmg of the two dise havrows in their proper
place 1o this lone draw-bar. s Tength should be about one
foot more than the distance of the draw eyes of the two har-
rows when set alongside of cach other as for field work. The
long draw-bar should be of clean, straight-grained wood, say
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long leaf yellow pine or even ash, abont 47 x 6”7, 1t should
further be braced by the aid of a cham or cable running from
its extreme ends to some convement fastening place at the
forward end of the tractor frame.

If the double-dise harrow is to be used hehmd the plow, then
there must be an abundanee of available power  Where farm
lands ave large the Tiree plow vanes are most commonly used.
Ta be an economice suceess,
theretfore, the dise harrow
should cover just as much
ground as the plow turned.
In such event a hiteh may
be used  which ealls for
center Tine hitehes, and the
pee-tooth  harrow, or a
roller, or even a plank har
row may he used to erush
clods and Tumps.  When
sufficient power and large
lands  are available, this
plan makes for cconomical
farm work. .

Field Operation.- T'he
bearings, it of wood, will ) .

. Fra. 60— X tvpeal heavme for a dise
demand  continued  aften- i ron
tion and may need renew

ing during the season. It is a cood plan to fill the evease cups
twice a day and, if they are sufficiently Tavge, give them a full
turn every hour during the day while at work — This also ap-
plies to bearings of c¢hilled 1ron. I entting commences, no
amount of grease will stop i, and veplacements are necessary.
Therefore, lubrication should he given considerable attention.

IPigure 61 shows a section of dise harvon  The venter hine
represents the direction of travel when in use (77 s the
edge of the dise blade. When oanes are set straieht, as indi-
cated, the dise will eut a width from B to ', which is repre-
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’

sented as “D.77 This, also, is the “dish’” or “concavity’’ of
the dise blade.  When used for discineg and set in this manner
or straight, no real work is accomplished, and, in faet, in some
light. clay soils there is a tendeney to pack, owing to the pres-
ence of the back side of the dise hlade against the soil because
of its weight, A dise should always be set at some angle to get
penetration and good results. The distance <1577 in the illus-
tration is neutral, that is, undisturbed soil. The line 1877
however, shows the exfreme angle that may be had. It is a

116, 61—Necthion ol dise hartow without any angle.

tangent to the curve of the dise blade <7 Tt is also the angle
of the rolled or ground eutting edge. B, as stated, is what
is commonly termed the dish or concavity of the dise blade.

Figure 62 shows the dise set at a medium working angle.
The direction of travel is again shown by ““A." Here the
dise will again ent from “B7 1o ¢, or distance “D.”" There
is now a smaller neutval strip. Consequently, nearly the entire
width of the dise harrow is in actual operation, because the
neutral strip is so reduced. The line K77 again shows the
extreme angle that might he obtained. It will be scen that the
dise is as vet far from heing in direct line with the line of
travel ‘A7
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This same dise with the angle of the ganegs further inereased
is also shown.,  (Figure 63.) It will be noticed that the angle
has been changed so that the maxinnnm eutting ancle of the
dise blade coincides with the divection of (ravel- that is, the
cutting edge of each dise blade enters the soil straight.  In
such cases a slight lap is usually found : that is, the dise ents a
strip slightly wider than the space. Therefore, no neutral
strip exists. This figure shows the maxnmum amount of angle

.

It 62— Nection o dise hatvow with sheht angle

any dise should have. It allows the dise 1o do thorongh work
with the least expenditure of power  The tangent, or maxi-
mum angle, will in reality fall shehtly helow the center of the
dise blade because of the depth at whneh it actually works In
tact, this cutting angle bears some relation to the depth.

A condition too often found m the field is shown in g, 64,
The dise is angled too far, Its line “19,7" the tangent of the
curved part of the blade, is set out of line of travel =A™ In
this case the dise skids along and does not do its work per-
feetly. It will not penetrate so deeply as i i were so set that
the line ““107 is in the direetion of travel,  Its skidding action
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is exactly similar to the skidding of the front wheels of a
tractor when trying to go forward with the front wheels

i G ~-Inse hattow with proper anghog to get maximum performance,

cramped too far over. Tere the dise tends 1o come out ; it rides
shallow. It will draw hard hecause of the skidding or sliding

e, 64 Dise harrow set with too much angle, eausing skidding and
poor work.

action of the blades in the soil. To keep it in the ground at all,
weight must be added.  Added weight inercases draft, which
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requires more power and consequently nicans greater expense
because of the added fuel needed.

In our present power-farming era, the dise harrow has found
a place as a valuable part of the farmer’s equipment. It has
already evolved into a special tool for use with the tractor. The
present double-dise harrow is a valuable machine and needs
cood eare to get good results

Capacity.—The capacity of dise harrows, according to the
fitures from the Department of Agrviculture Bulletim No. 814,

Fia. 65 —Dise havtow and peg-tooth used m combimation

is about two acres a day for cach foot of width of the tmple-
ment on soft or plowed cround — On good footing and with
good horses, two and one quarter acres per foot of implement
can be harrowed. This is based on a travel of about two miles
an hour, which is the vate of travel of horses while at work.

A ten-foot dise harrow, used in conneetion with a tractor at
the same rate of travel, should do from twenty to fwenty-two
and a half acres a day at this rate. This, of course, is double
discing, while with the horses a single dise is generally used.
Furthermore, there is the added work due to infrequency
of stops and added rate of travel of tractor, which is a great
increase. To dise (wice m one operation with a tractor double-



66 TARM EQUIPMENT

dise¢ harrow, means that planting can begin earlier, or at least
more nearly at the corrvect time. A double-dis¢ harrow used in
connection with a tractor can easily do three acres per foot of
width. In other words, a six-foot dise should cover eighteen
acres a day, an eight-foot dise twenty-four acres a day, ete.
This, it should be remembered, is double disemg besides.  In
extreme conditions where the tractor is heavily overloaded,
the figures given will be somewhat high, while 1f the tractor
has sufficient available power and conditions are I'u\'oml)i(-,
much more work may be done in a day.  Under such favorable

Itg 66 - TPower angling, two-section dise harrow.

conditions as many as thirty-two acres of land have been
double diseed in a ten-hour day with an cight-foot double
dise¢ used in combination with the tractor.

Draft.—The matter of dralt is a iz one. So many factors
influence this problem that no definite rule may he given that
will hold good in all conditions  The angle at which the dises
are set is the greatest influence on the draft. The Tubrication
and condition of the hearings are another influence.  Added
weight, as shown above, due to too mueh angle to get penetra-
tion, means added draft  Trying to work wet or very damp
plowed ground causes increased draft also.

The draft of a double-dise harrow, therefore, varies with soil
conditions, and condition of bearings used, working angle of
dises and weight carried; and the sharpness of dise blades.
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For a general statement,
based on many field tests
in various parts of the
country, it is fair to say
that 100 pounds per foot
of width covered will he
found to be an average,
In spring-discing heayvy
clay land after plowing,
the draft will run con
siderably above fhis

nearer 150 or 160
pounds  per  fool  of
width.  Disemg 1 hs
same land, even thougen
corn stubble,  he¥cee
plowing it will show a
draft of between 100
and 120 pounds per foot
covered.  In sandy elay
soils the draft will run
from 70 to 90 pounds
per foot of width, and

Double-disc harrow on transport wheels for moving over hard roads.

vet, as previously  ex-
plained, if  weight s
added to get penetra-
tion, owing to improper
angling of dises or he-
cause of hard surface
soil, it is possible to in-
erease the draft from 30 to D0 per cent. Tven in such cases
the work ix not done hetter than where the correet cutting

(I

Fic.

angle is nsed.

Discing before plowme means less draft than if the same
piece is disced afterward  In working on hills, of course, the
amount of draft added is in proportion to the weight of the
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outfit and the angle of the hill. It should be understood that
the draft is much less when the dises work at a slight angle.
The greater the angle up to maximum, the greater the power
required to pull the dise It should also be noted that to do
good work means a full angled dise and this takes power. In
fact, it is folly to reduce the angle in order to reduce the draft,
because in such a case the quality of work is reduced.  This
should never be done, becanse it may have a tendeney to reduee
the ¢rop vield. Thorough pulverization, with the least expense
of power, is desirable.  Sharp dises, whether cut out or
straight-edged, are necessary to good work and have light
draft.

Repairs.-—Dises should always have a sharp eulting edge.
Therefore, when the facilities are available for rolling the
edges in a machine to shavpen them, this is much preferrved.
It hardens the edges while the rolling and sharpening is heing
done. Sharpenmg by erimding should always be done on the
outside of the dise, and care taken not to get the dises so hot
that the temper is drawn. .\ grimdstone is preferable to an
emery wheel for such work,  (are should be exercised to get
the anele alike all avound. Tt is, therefore, good practice to
rig up a fixture on which the dise blade may be set with the
hole as a guide. Turn the dise blade as grindmg proceeds.
This procedure gives hetter results than any other method of
doing this work  Be sure that a uniform cutting angle on the
blade is maintained, and never remove any more by grinding
than is absolutely necessary to sharpness and a good cutting
edge.



CHAPTIGR T
LAND ROLLERS AND PULVERIZERS

Function.—To break up or cut the Tumps feft by the har-
row and to press tozether the fine soil particles, a soil packer,
or pulverizer, or roller, may be used. Inosome cases even
planks arranged mto a rectancle and seenred foeether will do
the work satistfactorily  In <ome soils this means wmueh work
for this implement. Dyother sotls, however, ifs nse is unneces-
sary because they are pulverized so thoronghly by the use of
the dise and peg or s prine tooth harrow.  The harrows get

e 68 A sooth-toller soif-pulverizer,

the soil mellow to a depth of from five fo seven inches, whereas
the pulverizers work only on the surface sorl. - Not alone should
the Tumps, clods, or chimks ol certain soils be broken up finely
and pulverized, but they should he packe T firmly and thor-
onghly just at the surface. Most of this work 1 done by a
double row of packme wheels set as closely as possible, with
sharp edges tapering off to a flat. In some cases toothed wheels
are used, cither alone or in combination with sharp edged
wheels, to get the same result.  The rear gang cuts the ridges
69
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moisture to escape, this mmplement may he very sucecessfully
used.  In this case 1t Torms the top soil and seems to form a
muleh far better in some sotls than a pee-tooth harrow would
and it would injure the plants far less

Nizes of Tand rollers are usually given in feet which repre-
sents the width of the roller A 6-foot machine would he one
which rolls or pulverizes a stip 6 feet mowidth, a 7-foot
machine would work a strip 7 feet wide,

Hitching.-—For use with the tvactor it, of course, follows
that it can most suceessfully be used rmght hehind the dise or
other harrow  In such a case o affords simple combination
and ease of operation. In soil where the plows can do a good

I 7 —Ladeed sol-pulverizer with double set of rollers

thoreueh job of pulverization, the pulverizer can he used
directly hehind the plows  This is, of course, very uncommon
These pulverizers ave, i sueh cases, seenved by a cable to the
draw-har so 1t follows direetly belind the tractor plow. A
brace is often used on the plow cang, secured to the heams,
to keep the pulverizer in place when turnmg on the headlands
or when plowme around and around contimually

These machmes reeularly have a single stub tongue which
affords an casy and simple means of hitehing diveet to the
tractor. Daneer of side drvaft is entueely eliminated. When
hitehed behind a dise harvreow, it helps to steady the same. In
such cases, the pulverizer should be set reasonably ¢lose to this
harrow. It will be Tound practical to hiteh to part of the
harrow frame itself.  Never should the hiteh he made on the
gangs.  Unless the tractor is very heht, it s not praetical
to use this implement alone belund 1t If power is not
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available to draw the pulverizer helind the dise harrow, it is
best to dispense with this operation in combination with the
tractor unless it is a small hght tractor that will not pack too
much. .\ good plan would be a narrow dise and pulverizer,
at Teast one that could successtully be handled by the tracfor.
When hitehing this pulverizer hehind a dise, space for turning
must be allowed.

Fre. 72.-- Rudged-roller sol pulverizer, with attachments for extreme
width  When used with fore cartage as shown cham should be
used for tractor hiteh,

Field Operation.——Of all implements this is one of the
simplest to operate The only real frouble encountered is
misalignment.  This means that on double gang machines the
rear gang of vollers does not exactly track with the forward
gang. As said before, the rear rvollers should eut the ridges
made by the forward gang. Failure to do so is nearly always
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due to the fact that the frame holts have become loosened.
This should be carefully watehed. Tt is so simple that it is
often neglected and unless these frame holts are tight, and
the front and rear rolls track properly, good work cannot be
expeeted.

Extremely wide widths are not as cood for tractor use—or
any other use, for that matter—hecause they cannot acceommo-
date themselves so casily 1o the unevenness of the eround as
a machme m seetions will  The eut shown s the most eco-
nomical kind 1o use, and it should be e¢hosen of a width to
correspond with that whieh the dise harvow euts f used in
combination with this dise. The one long section and two
short ones will do fine work m many localities When used
alome, any wadth that lends itself 1o local  conditions s
satisfactory.

When using certain fypes this implement on elay soils, or
after a rain, or at any tine when exeessive moisture exists in
the soil, it s important {o see that the eroove hetween the
rollers does not fill up  Such clocgimg idicates that the
eround 15 tou wet 1o do a good job of pulverizang 1 hest
not to use the implement m sueh cases, hecanse this “halls np ™
the soil and defeats the work of the implement.  Often, only
the spots on the field that ave elay will fend to elog The
balance of the ficld wiil contam enongh sand that this will not
happen. 1 there ave no serapers on the machime, they should
he added, else the work must be delayved antil the ground s
dry enough to be in no dancer of sueh cloggme. In localities
where the soil is dry and hard it may he necessary to add
weight to the machmes to et proper results. When o smooth
faced land roller is used, weight will in nearly all cases he
necessary.

On the smaller machine with the sharp eutting edges, how-
ever, it will he found that the action 15 decrdedly different.
It should be remembered as well that the purpose ol this im-
plement is pulverization.  Therefore, althoueh the added
weight will require more power, it will pay for itself by the
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work it accomplishes in comparison with a lght machine just
touching the high spots. 1t should he a rule with the trac-
tioneer and the farmers to do as much work and do it as well
as possible without adding weights of any sort to any machine,

Proper care of pulverizers simply means keeping the bear-
ings properly Tubricated.  Unless hoxes arve provided that are
dust and oil tight, they should be el¢aned out every other day
to prevent excessive wear due to the grinding action of acey-
mulated dust or grit

116, 73—\ rideed roller <oil pulverizer hitehed direct to tractor
draw-har

If a dust-tight case is used, oihme is necessary only onee a
week. A pipe plue instead of a grease cup affords means for
that purpose. 1t is a good plan 1o remove the hearings once a
season and thorouehly c¢lean the parts with kerosene hefore
replacing. Al frame bolts shonld be kept tight to be sure that
the rollers track properly and work efficiently.

Pulverizing ground around young plants in row ¢rops may
be done.  Many pulverizers are made so that the end wheels
may be removed and the rest of them separated to permit
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working the soil around the plants set in rows,  In some cases
the center roller s sphit and may be removed

Capacity. When the pulverizing machme is used alone
with a tractor, the load s very heht, even for the smallest
tractor It folows, therelore, that 1t s safe to run the tractor
somewhat faster than for heavy duty work s, conse-
quently, safe to figure on fhree acres per foot Tor an average of
width per machme, Theoretically, a httle over 30, acres could
be done if the outfit were kept come Tor ten hours without any
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e 71 -Field scene ~howing work ol a nidzed voller pulverizer

stops. A 6-fool machime would cover 18 acres per day, a
10-foot thirty acres, or a 12-foot thirty~ix acres per day.
Under very favorable conditions four acres may be covered per
foot of width.

Draft. —The drafts ol these machines depend on the soils
and conditions of moisture. Tt is often found advisable to load
them with sand haos or laree stones to get the hard sunhaked
clods in some localities properly cut and pulverized  To do
this, of course, means mereased draft. Tests made in the field
show that the draft of the implements of the ridged-wheel type
in two ganes varies from 20 pounds per foot of width to 85
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pounds.  The average soil in the wheat and corn belt shows a
draft of 63 pounds per foot of width.  Smooth-faced rollers
will require from 20 to 70 pounds with an average of about 50
pounds per foot of width.  When weighed down with bags of
sand on cach side, they have been found to require as muceh as
110 pounds per foot of width  The average of all fests made
reveals the fact that 63 pounds per oot of width represents a
figure that may be used in general.



CHAPTER TV
DRILLS AND SEEDERS

Function.—The purpose of deills and seeders is 1o plant a
stated quantity of gram or wrass seed m the eround at a um-
form depth and evenly disteitbuted i rows of undorm spacing,
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