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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,
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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



18 FARM EQUIPMENT

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

)



22 FARM EQUIPMENT

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-
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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.
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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

i \uﬁ;:\ LA\

§

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,
the quantity and spacing devending on the sorll, kind of seed
planted, soil fertility, and ¢himatic conditions. These machimes
also cover the gram so that 11 may find the most deal condi-

F. 88 )
\- ( Lo ‘n'! wssv\ " .’}: r___,
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Fre. 70 -0 207 277 power-hitt tractor gram dodl with 2rass seed at-
tachment.

"

tions for germination and crowme  Fertilizers may be placed
in the ground with the seed durime this seeding process

Types, Sizes and Rating.—- With reference to furrow open-
ing devices, eram drills are made in several types. The most
common are known as dise, shoe, and hoe dieills  The former
are made with siele or double dises  They are also made in
combination and ave called dise-shoe drlls.

The hoe type has a hollow hoot-like furrow opener through
which the seed is conducted into a furrow cut by a point or

7
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tooth riveted to the bottom of the hoot. Some types of furrow
openers used on certain soils make it necessary to cover the
seed by draggme either chain hinks or other means attached
behind the furrowimge deviee,

Seeders are of two fyapes  In both types the seed is con-
ducted throueh the feeds from the hopper or seed box, and
falls upon scattermy deviees, and s hroadeasted over the sur-
face of the ground  In one type. commonly called the bar
seedcr, teeth or points mounted on dvag bars conneeted to the

Fro. T6.—Sude view of ferithzer @ram-dodle with grass—eed attachment.

frame of the machme cover the Broadeasted seed as the seeder
passes on. The other ty pe has no covermg devices and simply
broadeasts the seed upon the surface, after which it is neces-
sary to cover it hy another operation either with a dise or
drag harrow.

The seed hoxes on grain drills arve of two distinet types,
plain and fertilizer.  Machines fake these names, therefore,
and are referred to as ferbilizer dyills or plain drills.  In
the former, two separate hoxes with individual feeding
devices are required, one for grain and the other for the fer-
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tilizer. Both feed through a common feed tube into the soil.
The single dise is the most common.  There are only a very
fow territories in which this type of gram drill may not be
suceessfully used — With fertihizer attachments, making it a
fertilizer drill, it is more connmon than the plain style. The
choice of one or another of these types of machines depends on
the soil.  For sandy and stony land, or well prepared soil
free from trash, the hoe dreill has been found very satisfactory

The distance apart that the graim rows may he planted can
he determined by the productivity of the soil. Drills will plant
arain inrows 5, 6.7, o 8 inches apart, and the amount of grain
planted for any area can be varied by the adjustments pro-
vided on the machine.  Seven inches is the most common dis-
tance between rows of small erain

Grain drills are rated by the number of outlet spouts and
the distance between these spouts. For instance, an 18x 7
erain drill has 18 openmes which plant the seed in vows 7
inches apart  This, therefore, means that a space 126 inches
or ten feet and six inches wide is covered by this particular
machine during its fravel over the around.  In reality 153
inches (11 £t 1 inehy of farm land will he planted.

Another difference in grain deibls relates to the feeding de-
vice and s fermed “feed 7 U zoverns both the quantity
and even distribution of the erain seeded.  Practically all
machines are foday cither the outside fluted or internal fluted
wheel tape Tor feeding gram fo the tubes from which it is
conveyed to the ground. These internal and external fluted
rolls feed the seeds by means of the flutes. In the infernal
type, the speed is varied to suit the quantity of seed vequired.
The external fluted rolls are moved horizontally to present a
greater or smaller avea of flutes fo vary the amount of seed
required.  The selection of one or the other is a matter of per-
sonal ehoice, and some manufacturers make hoth types.  In
either case the erain is transferred from these flnted feed rolls
into the tubes, from which it drops diveetly to the bottom of
the furrow and is covered.  The various drills also have at-



DRILLS AND SEEDERS 81

tachments for seeding grass seeds with gram.  Different grains,
even seeds of Tiberal sizes, sueh as peas and heans, may be
planted in a very satisfactory manner by the aid of this ma-
chine by making some nimor chanees and ad justments in the
feeding mechanism

A variety of attachments may bhe proeuved for these ma-
chines to enable farmers m different Tocalitios, with different
sdfils, to do their work in the best possible way  Drills for
planting in light Dlowy soil are conmonly termed =" press

v

drills. This term coines Trom the use of a series of wheels

It 78 Concave ~ide of open delivery dise Tarrow-opener.

that travel behind the furrow openers and press or firm the
soil tightly around the seed to hold ot in place until 1t has
spronted and stooled out. This pressure also tends to conserve
the avalable moisture until maturity of the plant s insared.
Hitching.-——Where the grain drdlis hitehed diveetly to the
draw har ol the tractor, care should be taken to set the drill so
that the depth Tevers are aceessihle to the operator from the
platform or seat of the tractor. 1t often happens that owing
to the differcnt heiehts of tractor draw-bars, the wrong at-
taching irons are usedd with the el The front of the drill
may then be set too lTow or too high, which may interfere
with the proper operation of the machine. The operator can
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casily observe whether this s correct or not, because the seed
box should always set square or level,

In general, a smele gram dedl should always be hitehed
directly to the draw bar of the tractor: that 1s, no link or ¢hain
of any sort should be used unless provided with fore-carriage.
ITitching a deill behind a tractor requires no special skill,
sinee the tongue is located in the center of the machine, elimi-
natmg all side draft.  1requently, however, when two or more

Il 79 - Concave side of dlosed-delivery dise burrow -opener,

drills are hitehed to a tractor, it is well to use an evener of
some sort  Inosueh case 10 s always necessary to use a fore-
carriage deviee to carry the Toad of the evener and the for-
ward part of the gram dell. On large fields of uneven
ground, this plan s desivable sinee 1t pernnts of hetter opera-
tion of the drills,

Sinee the Toad of pulline a dell is very Tight, it follows that
two or more drils can he drawn—dependime on the size of
tractor used and the area which s to he seeded. Where small
tractors are used, a siele deill of considerable width can he
most casily handled  Only aosmele hiteh and single trip rope
are required.  This makes an adeal one-man outfit.  Care
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should be exercised by the operator to sce that the drive
wheels of the tractor will casily elear the frame of the drill
when turnimg short

't RO Double dis o Inside view o B rear view

Another very common combimation is that of two 16x 7 or
18 x 7 furrow drills hehind the averave size tractor, Iere a

M1, ST, --Shoc tmrrow opener for graan deill,
hiteh should be made to have one drill travel slightly hehind

the other so that it may track properly. The object is) of
course, 1o get all the ground covered with gram and not
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leave a strip unseeded. The same holds true when a greater
number of drills is used in combination with the tractor,

Fre 82 —Toe turtow-opener, with opening trip relense,

The length of the long evener is determined by the size of
the drills used.  The center hne of hiteh should be located mid-
way between the two tongues or in the center of whatever

F16. 83.—Single dise furrow-openers should he set with a shght angle as
shown i center Both ountside dises are ampropetly set.  Double
dises are always set straught.,

nuwber may be used. When practicable, the dvill may very

well be narrower; and in this case used directly behind a har-



DRILLS AND SEEDERS 85

row. Such a combination will materially help to seed the
grain in very thoroughly — The pulverizer, or soil packer,
may be used behind the dedl if power is available and a most
thorough jobh of discing. plantine, and packing aceomphished
in this manner, particularly where work can be done on big
areas. [t is havdly advisable m o some “winter wheat ™ lTocali-
ties, however, as in sceeding winter wheat the rows should he
left furrowed to counteract the tendeney o winter killing
by the freezing and thawime action of the soil.

The advisability of usine this combmation, of course, de-
pends on the size of the fields that wree avalable, 11 the fields
are too small, it may bhe difficult 1o handle it suceessfully.
Where Javee fields are available, arcas rom 150 to 250 acres
or more, it will be found very satistfactory and practical. On
such machines, where the operator vides direetly on the grain
deill, it is equally important to arvanee the hiteh so that the
drill runs level. The hitehime of machines of this 11 pe, how-
ever, is simpler hecause the tractor and the drill arve usually
made by the same company or else made fo fit together
correctly.

Field Operation.—Sceding with a tractor should never be
attempted on wet or even very moist eround. One of the diffi-
culties encountered by attempting to do sois that the weight
of the tractor will no doubt be so noticeable that the deill dises
will either not enter the eround at all, or they will plant so
shallow as to interfere with the vield  Soil that carries elay
will only hall up and **puddle,” as the farmer terms it

In certain fine, sandy soils much trouble avises from the fact
that fine grit gets into the dise hearmges  Where double dises
are used, it becomes doubly ageravating to find the heavings
worn out in a single season. A Iiberal quantity of light grease
forced info the bearings atl lTeast onee a day, until it leaks out
at the side, will, in a measure, fend to work the dirt and grit
out with the grease. The hearings should always be well Inbri-
cated, because it must be remembered that practically the
entire weight of the machine and the grain to be planted is
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carried on the dises rather than on the wheels. 1t should he a
part of the oiling proaram to oil the wheel and axle bearings
at least as often as the dise bearines are aled  On those drills
of the internal fluted hind, where the speed s varred 1o suit
the quantity of gram planted, 1t s very important to Keep the
hearings of the change-speed gear drive well orled The small
vertical shaft carryime the pimon needs speeial care. The
bearings of the shaft ave sometimes provided with removable
cast-iron bushines for casy replacement when they are worn
It the hearmes are well Tubricated fwiee a day at least replace-
ments will never he reguired

On {those machimes with the external ffuted feed rollers, fur-
ther adyustments may he fonnd that will pernut openimg or

1, S5 —-Bxternal feed for gvmm doll

closing the outlet. Fov seedime smadl seeds this outlet may be
closed up pretiy well, but there is no daneer of closing it
entirely, for a stop usually prevents this  For medim sized
grain, such as large plump wheat, the medium setting will be
found satisfactors.  For Lireer seeds, sueh as peas or beans,
i will he well fo sce that the opening s set at the maximum to
he sire {hat seedime s not vedueed at this pomt

On grain drills of the mternal futed feed two runs for
the grain fo enter will be found.  Oune s usually numbered
(No. 1) for small grams and the other (Noo 2) for large
grains. A reversible cover plate s provided for the side not
in use and before placime seed mthe hopper all plates should
he turned alike  When the cover No 1 shows, the small
run is inouse

Much care should he taken to et a pniform setting of the
depth lever. Seeding should never he done when turning on
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the Teadlands, in Fact, it is always a good plan to seed in lands
and in one direction, allowing the headlands for {urning, as in
plowing, then seedmg the headlands at the finish. I is best to
allow about twice the width of the dill for the headlands, and
the Tast two lands on cach side may be included in the final
trip around the field in finishing the seeding.

It is an excellent plan to
have the hags of seed grain
pretiy well  distributed
over the headlands so that
the seed box of the drill
may be refilled at intervals.
To run out of seed in the
middle ol a tield, and upon
replemishing not to know
exactly  where  drilling
ceased, is very aggravating.
The operator should  he
Fia. S6.—Internal donble-run feed-cap very carcful 1o keep watch

and wheel.  One side ot cup 1ot of the outlet tubes.  They

Large secds and the other for small .

hecome  clogged ot times

seeds,
and this ditficulty is not

revealed until the seeds have sprouted out of the ground. To
prepare land arcas with mnplanted spaces is a waste of work.
Great care should be taken that each feed is working at all
times,

One essential to suceesstul operation of a erain drill is the
seleetion of 1he seed to be sown. Tt should, first of all, be ¢lean
and it should be selected and graded, becanse the results will
be reflected in the harvest. Trash may elog the feeding mech-
anism so that too much care cannot be exercised to use clean
grain.

To get good and correet action of a single dise machine, the
dise must cut at the correet angle. This means that it should
set at a slight angle, as shown in Fig 83, This angle is cor-
rectly provided in manufacture and if all bolts are properly
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seeured, and dise spindles are not worn, it will he exactly
right.  Double dises, of course, will work hest when they set
exactly vertical.

The serapers should always he set lose so they do their work
satisfactorily. In seedime a very dey sorl they do Tittle or no
good, so may he removed. 1 however, the ol is at all damp,
they will he Tound absalutely necessary to succeessfnl seedimg
of grain.  On double dises, 1t 1s necessary to use outside and

I1G. 87 - Speed change gears for mternal feed type

inside serapers. Spring pressure on the dises is mmportant.
On Tight soils pressures may e considerably Tess than on heavy
soil. TTard elay lands require an adjustnent ol these pressure
springs to insure penetration of dises. Plantimg is more diffi-
cult on hard soil and therefore needs special attention Unless
care is exereised, one ficld of heavy soil may be planted too
shallow while a field of Tight soil, seeded with heavy pressure,
may be planted too deep. Thus, in either case, there s

danger of reducing the vield
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On the under side of the feed box cover will he found
explicit instruetions relating to cach particular make of drill.
These should be cavefully studied and diligently Tollowed to
get the most from the dell.

Capacity.—The capacity in acres covered in a given time
is merely a question of width and the fravel over the eround.
A ten-foot grain dedl - that 1s, a 200 6 machime—will have a
capacity of about 16 acres per day at 20y nules per howr. This
capacity allows for refilhing the seed hox from time to time
and turning on headlands It can be inereased by using a
taster tractor. IFor mstance, at three nules per hour, it would

It SSi—Ghaun dull, with fore-cariage.

be possible to sow 20 acres and at 31, mnles, 25 acrves. At
three miles per hour a grain drill can easily cover {wo acres
per foot of width in the average 10 hour day, accounting for
the time spent i the field—even to spreading the sacks of seed
on the headland and loading them into the seed hox of the
drill. - Where Tertilizers of varions kinds are to he drilled in
with the grain, additional time is required, and this reduces by
ihout ten per cent the amount of work done.

The following table eives approximate capacities of various
grain drills with diffevent equipment and of different styles
and types in average sized ficlds under average conditions,
The figures represent the number of acres that may be seeded
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per foot of width of machine, used with a tractor at a rate of
three miles per honr-
Fertihzer Dl 2 to B aares paday per foat of drldl

»
PLun Dl 3 to gy

The amount of eram seeded has an influence on {hese ficures,
since seeding at the vate of two hushels per acre requires more

i SO Practor Tntch tor two dilis

filling time than seeding at the vate of a hushel an acre. Plain
drills will do shehtly more, because no time s required to add
fertilizer to the dvill - The size of the fields has a decided
influence on the time spent on turning on the headlands, so
that in bie fields shehtly more work may he done ina day than
in small fields.

Draft.—The power requited to pull a single dise drill) a
double dise drill, and a shoe or hoe didl, will vary with the
depth of planting and the soil. Under general average con-
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ditions, the fertilizer drill will vequire about 8 pounds per
furrow opener per inch of depth. This varies as the seed
box empties.  On the average, a plain drill will require a
draft of 6 pounds per furcow opener per ineh of depth. 1t
will naturally draw harder when the box is full than when it is
nearly empty. The dralt Tor seeding oats is fess than that for
seeding wheat, because the weight is only hall as ercat, The

Fre 90 Lame sower

depth at which planting is done influences the draft a great
deal. While the ficures of 6 and 8 pounds draft per furrow
opener per inch of depth represent an average, it is advisable
to consider other factors  Moisture in the soil affeets the
draft. Very heavy gumbo, it very damp, will merease the
draft 50 per cent. X grade will inercase the draft.  Whether
the bearvings are well oiled or dry has an intluence. The
draft is increased about 10 per cent with 50 to 70 per cent
inereased rate of travel. Soil and mosture are, however, the
greatest vartables that affeet the draft.



CITAPTER V
MOWING MACIHINES

Function.—To c¢ut grass for hay «r other purposes is the
function of a mower  Simee there arve different kinds of hay to
ent and sinee these grasses vield differently much is expeeted
ol this machine,

It should, first of all, cut clean: and, secondly, it should c¢ut
close to the eround 1 shouald have heht draft and should run
smoothly.  The divider hoard should pull the swath over to
leave a clear sharp line, showme the cutting edee of the stand-
ing erass. Tt should be convenrent and casy 1o Tift the sickle
bar when turning and passine over obstructions, and fo tilt it
Town or up to cut lodeed or standing grass equally well

Types, Sizes and Rating. -There is very little variation in
the types of machines as a whole, However, there are dufer-
ences in the methods of cetting cear comhinations fo prodace
the proper crank and siehle speed vequived to cut the grass
evenly.,  Fach manutacturer nas his own deviee to meet this
requirement, and all are about cqually efticient. The crank
shaft speed is based on the vate of travel. In other words, the
sickle has just about a constant speed on all machines for every
foot of advance As the rate of travel inereases the sickle
speed inereases likewise  New fypes, whieh may be fermed
tractor mowers and are really improved designs of the present
conventional ones, may he purchased  Some of these types are
regnlar machines that may he hitehed behind any tractor,
while others, which may be termed mower attachments, may be
attached to varions makes of tractors  These atfachments
ustally consist of a sickle bar and driving mechanism. Insuch
cases, power is taken directly from the tractor rather than

a3
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through independent drive or traction wheels, as on the regu-
lar mower.

Il 91 —Tractor mower, with power-lift mechanism.

Tractor mowers are bhuilt especiadly Tor use with fractors.
Tractor power 1s not absolntely necessary, however, for they
can be drawn by horses
as well. The difference
is largely one of im-

proved  construetion
In other words, mak-
ing a mower that will
stand np and give ser-
vice under the severe
demands  due to in-
ereased rates of travel
and long intervals of
time  withont  stop-
pages.  The mower at-

Fra. 92—Mower attachment at rear ol
fractor tachments may  have

sickle bar speeds in
proportion 1o the travel of the tractor, or the sickle bar speed
may be in proportion to the engine speed, irrespective of the
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travel. In the latter case, it is possible o have the sickle travel
very fast, while the tractor would he standimg still or, at best,
moving very slowly. Some of these attachments are placed in
front of the tractor; while others arve attached underneath and
at the side, or in the rear, extendime out sidewise. T'he choice
of one or the other depends on the fractor m use.

Mowers are made

ine different sizes and

rated by the length of \\
sickle bar used. A \
five-fool mowing ma- ,\l
chine has a sickle bar / ‘%y‘xﬁ‘? —-
five feet long. .\ sin- / e

A / ,‘3%4.,
foot machine has a ’ P2
sickle  bar six feet R

w T

long, ete These vary .
in size from three {o | E TP A Mm\n'l“::lli(T'.::;lmwnl at sude ol
ten feet. The Tatter

s the Tareest on the marhet and s found to be commereially
practical. The small size is conmuonly used with carden
tractors.

Hitching.—ITitching is a problem that  demands some
thoughi when these conventional machines are used m combi-
nation with the tractor.  Mowers are machines with consider-
able side draft. Particularly is this troe if two or more are to
he used behind a tractor Inoorder to do cood work special
attachments in the way of hitehes should he provided. A
single 8- o1 10-fool mower can eastly he used in combhination
with the average tractor by employing the necessary hitehing
irons, together with a speetal stub poles Inoevery case, how-
ever, they should be hitehed so that the tactor wheels travel
with at least six inches elearance from the unent grass

It is well to remember that the mower should always be set
well toward the side to allow sufficient room for the tractor
wheels.  On large tractors that are very wide it is not good
practice to use a mower, hecause it has such ligcht draft and
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because o use such a small machime with a large tractor might
not be economie field work. In no case should the mower hiteh
on the draw bar of the tractor be so high as to prevent the
sickle bar from Iying down Hat on the ground.  Then, too, an
extremely high hiteh
may tend to lift on
the mower enough to
remove  some weight
and affeet the traction

which would eut
down the sickle speed,
because it is driven by
the traction of the
wheels on the ground.

Necuring a mower
attachment to a trae-
tor is a simple matter

Fre. 94.—Comentional mower,  showing e : :
Oevis Lo tme with a e tor it the instructions

which accompany the
attachment are closely followed.  Special tractor mowers, on
which provisions arve made to 1ift and lower the sickle har by
means of a trip rope operating a hiftimg deviee on the mower
itself, are hitched with an ordinary elevis to the tractor draw
bar. These machines usually have a truek or fore-carriage
wheel making the mower really independent of the tractor
so far as steadying it is coneerned.

Field Operation.—When a vegular mower is used in com-
bination with the tractor, an additional man is usually called
for to operate the wmower  On machines in which the tractor
and mower hecome one unit, the tractor operator can conven-
iently run the entire outfit.

It becomes considerably more of a problem to use a mower
with a conventional tractor than with horses, and special atten-
tion, therefore, is required — As previously mentioned, some
mower attachments are made to fit on tractors in such a way
that they enable the operator of the tractor to attend to all the
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adjus'ments needed on the mower without leaving his seat on
the fractor. This avrangement makes a one-man outfit and has
been found practicable,

The arvangement. of levers on a reeular mower so as to
enable the tractor operator to attend (o them is a considerable
task. It should be borne in mimd, that to gef cood results, the
mower needs caveful attention. This method, while 11 may he
sugeessiul, s not so desivable, therefore, ax having a lll:l]‘l on
the mower itself or usmg the speaal tractor mower or an
attachment which takes its power from the tractor itself.

Fra, 95 —"Tractor, showmg 1emote control with operator on the mower

seal,

The sickle speed of comventional mowers is approximately
3 complete strokes per toot of advance  For this reason
faster travel means faster sichle speed. Sinee the siekle is the
important part of the machine, it demands a great deal of
attention.  Tts alienment needs special watehing  The sickle
bar should set exactly at richt angles with the machine when it
is running, which means that when standing idle, it should
have what is termed “lead 7" The lead is usually one inch
for each five feet of bar. .\ ten-foot bar, therefore, should be
set with two inches of lead. When the machine is in operation
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the work of the sickle, due to its travel m the grass, springs
back enough so that with this setting it will be practically at
right angles with the machme proper. To determme whether
this is set right, a strmg, drawn very tight, may be run
from the center of the wrist pin on the erank shaft dirvectly
over the center of the pitman itself, and out to the end of the
bar, which will afford a straight hine from which these measure-
ments may be taken.  Adjustments on various machines gre
possible, 1o get proper lead on the sickle har. Fach particular
nachine should he thoroughly understood so that the adjust-
ments are properly made and continually maintamed.

16, 96 —Center shows properly aligned sickle har,  Shaded portions are
. nisalienments, and e mproper.

The guards on the sickle har should also be very cavefully
set and kept in proper ahienment 1 a hroken one is replaced,
care should be faken that the ledger plate is not too low or too
high.  Shims may be used if necessary, or the guard, heing
made of malleable iron, may be bent up or down with a
hammer.  The ledeer plates should he examined also to make
sure that they ave sharp. I they are not sharp, they should
be replaced, smee it s not practical to attempl re-sharpening
them, unless satisfactory facilities are avanlable.

The wings on the guards euide the grass to the knife, and
these need to be exanined as well, to see that they do not hear
down on the ledger plate. The guards also may he re-pointed
if they become very dull and blunted.

The knife hack should always be straight. Tt can best be
examined by sightine down the har
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On some machines, wearing plates are provided which may
be adjusted to take up the forward and back play of the sickle.
A slight play should always be allowed to prevent danger of
binding. A sixty-fourth of an meh is enough, hut it should
be the same all along the bar. Tt is good practice to have an
extra sickle knife for cach machme.  This makes it possible
for the operator to take this extra one along info the field, and
replace the dull one, when it s necessary. This also enables
the operator to grid them both i the evenme or carly m the
norning.

It should be seen that the sickle knives register, By
“registering ™ is meant that they travel an eqnal distance on
either side of the center Iime of the guards.  [f the knives do
not register, it may be necessary fo lenethen the priman rod
or the drag bar, or whatever means are provided o accom-
plish this.  Machines should be examined thoroughly to see
how this can best be done. The pitman vod conneetion on
the sickle bar should be carvefully watehed for proper ad-
Justment. The same thing 15 trae on the adjustment at the
crank end of the pitman. 11 the jomnts here become so badly
worn that they cannot be kept tight, veplacements should he
made mmediately, otherwise a hroken pitman will be the
result.

At the outer end of the siekle harv, and onts lower side, is a
part which is fermed the oulside shoe. This part is intended
to carry the outer end of the sickle itself. It is usually adjust-
able for height, and should he carefully set to cut the hay as
short as desired.  On some machines a small wheel is used, and
this wheel should he well arled and so set that it has a lead
away from the erass and toward the swath.

The inner shoe, located at the inner end of the sickle bar,
has a purpose similar to that of the outside shoe: to support
the inner end of the sickle. 1 is put to greater serviee and
receives more wear, however.  Provisions for replacement are
made so that it may easily he kept i first-class condition and
it also may be set at different heights.  Both the inside and the
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outside shoes should he so set that the har ents the hay at a
uniform distance from the eround all alone 1ts leneth l

The divider hoard and the swath stick should also he i first-
class shape, smee they. foo, have an miportant function o
perform. They should mark very elearly the hine of the uneut
hay as a guide to the tractor on the followmg round and to
get the maximum amount cut at all times.

JThe bearings that need special attention are the wrist pin,
or pitman pin heavings, and the Tower end of the erank shaft.
Tt is important that they he kept tight, and this can hest be
done by having them properly lubricated. 11 either of these

I'1g. 98— Inner <hoe, ~howing hinee pins and pitman connections,

hearings start to pound, nnmecdiate replacement of the worn
parts by new hearines is hestAn extra wreist pim bearing may
well be carried in the tool hox of the mowimg machime for just
such emergencies, and an extra bushime for the lower end of
the crank shaft, because when this bearing wears, only a new
one will suffice,

Constant attention to these hearings is necessary 1o he abso-
lutely sure that they have sufficient Tubrieation. Tt is a good
plan to lay out a schedule for oihimg and follow at diligently—
say, for instance, mling these partieular parts every thirty
minutes.  This schedule applies particularly to the present
conventional machine nsed with a tractor and not to the special
high duty tractor mowers or special high duty mower attach-
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ments.  For tractor work morve frequent oiling is needed, natu-
rally, than for the slow horse-drawn speeds.  Where anti-
friction bearing equipment s used on mwachines, no trouble
should oceur.  With sueh equipment the maclines shounld
easily run a week with one otling, 1t 1> a good plan to keep
oiling all the other hearings also at regular miervals of every
day or so. Negleet in this istanee is certain to cause trouble,
Ilor machines having enclosed fransmission gears be sure that
the gear cases have sulficient lubricant to o1l the gears and
bearings properly. Generally it is satisfactory to use steam
engime oil or any cood grade ol antomohile transmission
grease for sueh work. The gear cases need be only partially
filled, one-thued to one-halt full, because the gears when
runuing carry this oil around, Tubricating all moving parts.

Fra. 99, —=Section thirongh sickle har,

The ratehets in the diive wheels and the wheel hubs them-
selves, should be aled darly 1t s also a good plan to oil
the siekle bar frequently i Taet, this part should always
be well otled with hght wmachine ol every time the knife is
changed.

Capacity.—The United States Department of Agriculture
has done considerable work in making investigations to find
out how much work is accomplished hy the average mower in
the hands of the farmer  Their figures * reveal that on an
average, i five-foolt mower cuts 104 acres per day. The aver-
age six-foot mower cuts 119 acres per day.  From this it may
be seen thal two acres per foot of length of sickle bar is a
fairly good average on wineh to caleulate capacity These data,
of course, refer to mowers dvawn by horses and the speeds at
which they travel, which is from 2 to 2% miles per hour,

*Bulletin No STHU S Deptoof Agn, Apreil 24, 1920,



MOWING MACIHINES 103

Tractors will casily travel 20 per cent faster than horses
which means a rate of travel of from 3 to 3¢ miles per hour
and that much more work done in a day  From the Federal
figures given above, it was found that a 6-foot machime does
fifteen per cent more work than a H-foot machine, and a 10-
foot machine will do correspondimely more. .\ special tractor
mower with an 8-foot cuttine har. hitehed o a conventional
tractor, traveling at a rate of three nules an howr will he able
to cut from twenty-five to thoty acres moa 10-hour day - This
figure represents an entive day’s work with a tractor and one
man. 11 15 not uncommon fo find that a ten-foot mower, used
in combination with the tractor, cuts thirty -live acres of hay
per day of ten howrs. Inexeeptional cases, as many as forty
acres have been cut in fen honrs with machimes o this {3y pe
and size drawn by tractor - Mower attachments tor tractors,
cutting from six to cight feetr arve castly capable of enftime
three acres per foot of siehle har per day of ten homs

One of the objections to mower attachments for tractors,
Wren cited to discourave the use ol tractor with the mower,
15 that the tractor wheels ine a tendeney to thrash ont the
heads or hreak the leaves toose from the hay, particularly when
very dry elover is heme cut - This objection may easily he over-
come by cufting carly m the ripening staze and allowing the
lay to cure in windrows  he same objection can also be
successtully removed by usimg o side delivery vake ineom-
hination with the mower or mmediately alterward, cuttimg
well matnred hay of dilferent kinds. Besides that, the divider
board, if properly adjnsted. will make a track for the drive
wheel of the tractor so that this objection is overcome  In some
cases the rake can be hitehed to put the erass o windrows as
soon as cut. The averace tractor has enough power to do this
readily.  The question 1s merely one of actting' the proper
hiteh,  This makes it possible to van the tractor drive wheels
on the stubble hetween the windrvows, For such a combination,
the rake should be hitehed diveetly to the tractor draw-bar and
not to the mower.
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Draft.—The draft of mowers is a problem which varies with
the grass that is being cut, the sharpness of the sickle, and the
degree of Tubrication,

In a series of tests, an eight-fool mower in first class con-
dition, cutting clover and timothy hay on level land, showed a
draft of from 450 to 525 pounds, with an average of 487
pounds. A ten-foot mower, entting alfalfa in eood condition
and on level land, showed adraft of from 530 to 575 pounds,
or an average of 566 pounds. These ficures are al a vate of
travel of about 21, miles per hour. Irom them we find that

Fra. 100.—Tractor mower in field,

the average draft was H8.7 pounds per foot of sickle har. The
effect of dull kmives is plainly shown in the following data: *

CONDITION OF SICKLF DEAFT IN POUNDS
Knives in good condhition. .. 455 to 478
Knives about 504 dull. . e D38 C 062
Knives very dull . .o . . J60 ¢4 6en
Knives dull, guards hent and ledger plates rubbing S8l TIS

This shows that a mower with dull knives may vequire about
75 per cent more power than when in good condition.

Field tests have revealed that the draft is slightly decreased
as the travel inercases. This is only about 10 per cent, yet
enough to show that faster travel accomplished two things.

* Tests made at Agricultural Engineering Department of the University of
Wisconsin.
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The mower does more work and does it with a minimum ex-
pense of power.  This increase in speed is only ahout 50 per
centoover a regular rate of travel of 214 miles per hour, which
would mean a travel of shightly Tess than 315 nules an hour.

Repairs.*—The sickle is the part of a mower that does the
work of cutting and, therefore, requires attention to keep it in
good shape and the knives sharp.  In the first place, the knife

I1¢ 101 —Xickle-knife grinder,

bar itself should be absolutely straieht.  Sighting along the
edge will reveal whether or not this is the case: and 1f kinks
are present, they should e removed by st raightening on an
anvil or straight ivon. The elips that hold the knife bar shonld
he hammered down so they just slightly elear without rubbing.
1f wearing plates are not adjustable they should he renewed
if worn.

Grinding the knife sections is a job that should be very

* §ee Farmers' Bulletin 947, “Care and Repair of Farm Implements.”
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carefully done 1o be sure to keep the original anele of cach
section as nearly as possible. A\ special grinder for this pur-
pose is a valuable deviee for doing this work well and doing it
quite rapidly.  When this ancle cannot he mamtained new
sections should be purchased

When sections need replacime they should he vemoved from
the bar by sheaving the rivets vather than 1ryime to punch
them out. This Tatter method tends to enlavge the rivet hole
so that a new rivet will not hold so well when the new seetion
is put in place. Reeular vivets purehased for this particular
purpose should always he used for this work, and i no case
should any sort of a substitute sueh as natls or serews he nsed.

Dull Tedger plates may be removed and eround in a similar
manner. The original angle should be maimtained as nearly as
possible, but new ones are preferable.

The guards should also be veground and pointed when they
get dull and blunt.
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Rakis

Function.—Rakes are used primarity o rake the hay from

wlineh have been Teft by the mower into

rows, or “‘swaths.’
more compact rows, whieh arve termed wondrows, These wind-
rows are later raked up by the Toaders and put on the wagon
rack o be convesed to the bam, or else they are handled

by push rakes or sweeps tor stackimg m the field,

1 102 Pmnp takes 10-foot, wath tractor Tntch

Types, Sizes, and Rating. - There are several distinet fypes
of rakes, such as the sprong footh vake, often termed sclf-dump
rake, and the side-delivery vake, which may be subdivided
again into two styles, the “exvhinder style” and the “*fork
style.”” The fedder, winle not exactly a vake, may be classed
with them because in many cases vakes, particnlarly of the
side delivery styles, will do the work of tedding hay.  Ted-
ders will, therefore, he considered here,

Practically all dump vakes vary in size from 8 10 12 feet in

* Qoo Farmers” Bulletim 905 Havmakoe ™
107



108 FARM EQUIPMENT

width, and they are rated in these sizes and termed 8-, 10-, or
12-foot machines. Side-delivery rakes have no rating for size
other than the arbitrary numbers or names given to them by
the manufacturers.  Rarely does a manulacturer make more
than one style or type and size. It is well, when purchasing,
however, to know how wide a swath a side-delivery rake will
handle. The most common size will rake a swath from 7 to 8
feet in width.  Some manufacturers make side-delivery rakes
for use only as such, while others may be purehased that can

ra, 103 Side-dehivery rake, cyvhinder fype,

be used as tedders. Such machines ave usually termed combi-
nation side-delivery rake and tedder.

Hitching and Field Operation.—Since spring-tooth or
dump rakes are usually rather wide, they should of course run
very steadily, and to hiteh them to the tractor usually calls for
an ““A” frame construetion on the machine,  Because the hay,
in being raked, does not always come exactly in the center, one
side of the rake frequently carries a heavy load and the
machine tends to sway considerably so that a steady traveling
machine calls for the “A’" frame hiteh device.  Chains, or
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light rods as braces, will not serve so well as a pole of wood or
angle steel securely fastened to the rake as a unit. Care should
be exercised to see that the machime is hitehed Far enoueh hack
of the tractor so that corners can he turned conveniently.
Trouble is often cansed by hitehine so elose that in furning tl'w
tractor wheels touch the machine.  On such tractors as have
extension eleats; too elose hitehing may even become a danger-
ous praciice.

The conventional rake s so made that the operator uses s
foot to press the rvake teeth agamst the gvound for elean

Fre. 101 —Fork-1xpe sude delivery rake

raking, If the man on the rahe that is used behimd a tractor
th, other means must he devised to secure
his load or pressue on the feeth A weight of 12 0r 15
will @ive the necessacy pres-

is 1o be dispensed wi

pounds hung on this foot lever
A {rip vope seeured to the hand-trip
Accordingly

sure on the rake teeth,
Jover for dumping the rake ix then necessary.
the dumping deviee must work against this weight used to
keep the rake teeth down. The load should not be too heavy,
Jest the dumping deviee be broken or made diffieult to operate.
In any case the trip rope should be held tightly until th

and then instantly released. 1t

e

rake has dumped the hay,
to see that the trippmg lays the windrows

is important
facilitate handling the hay

straight and exactly in rows, o
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afterwards when the loader is used and guiding the tractor
along straight rows,

The side-delivery rake of the eylinder type moves the hay
from the swath into windrows, but Teaves it i the direction of
travel. This is exactly crosswise to the way the hay is left by
the spring tooth or dunmp rake. The side dehivery rake does
not require tripping, but works continuously, carryimg the hay
over to one side and leavime it a windrow in a loose and
fluffy condition wlhieh Facilitates dry me and allows the sun and
wind to eure it rapidly.

The fork type delivery rake accomplishes the <ame rvesulfs,
but mstead of having a exbinder with sprmg teeth, it has forks
set at about the same angle as a eylinder whieh rakes the hay

G vy VB

Fra 105 Hlay tedder

over toward one side and into the windrows  Combination
machies of this sort usually are provided with means for
reversing the direction of rotation of the evlinders, whereby
they serve as very efficient tedders,

Side delivery rakes usually handle a swath from 7 to 8 Teet
in width.

The vegular tedder has some of the characteristies of the
fork type side delivery vake, They are rated according to the
number of forks they have, whieh may vary from 4 to 8 forks;
and they will handle a width from 5 feet to 9 feet. Their pur-
pose is to handle the hay atter it has been cut, particularly if
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rained upon, turn it over and bring the bottom part 1o the
top so that t may be dred ont i the sun and wind m the
quickest manner possible. .\ tedder should always he used
after hay in the swath or windrows has been vamed on. The
combination side dehivery rake may he used as a tedder, sinee
the action of s ey hnder and forks, when reversed, is very
much like that of a tedder and aceamplishes the same purpose.
. It should be remembered that the gears and chams transmit
the power from the wheels to the raking devices, and that the
shalts upon whieh the cears and sprockets are mounted should

16 106——Gear sintt o clomge ovhmder Tanviake for use as o tedder,
he well oiled  They should always be well seewred me then
bearings so all cears may v well with cach other. On those
machines using the forhs mounted on eranks, it is necessary to
see that the fork hoxes on the eranks receive spectal care in
the way of Tubrweant.  Where arease cups are used on the
eranks, they should he turned down a trifle every hour or two
to secure Tonger wear and hetfer performance of the machine
as a whole.

With machines of the fork type, the speed of the tractor
should never exceed 21 nules an hour and even less s desir-

able to insure Tong hie and good serviee from the tedder.
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The wheels should not be neglected and it is very important
that they be lubricated at least before starting out m the
morning and at noon.  The caster wheels which are used in
some of the machines should also be greased at least onee a
day, since they carry a part of the load. The vertical spin-
dles on the caster should be oiled daily.  In all these

i, 107 —ILay loader, tork-ty pe.

machines, pawls or ratchets are used m the wheels as a driv-
ing means and to permit turning corners in either diveetion.
These, too, should also be oiled regularly. A little attention
given them in the morning and at noon will mmsure longer
life and satisfactory operation.  They are often neglected
because they are unseen and perhaps not thought about, yet
their improper operation often ties up the entive machine.
The gears should be well greased oceasionally and sprocket
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chains, when used, should be oiled onee in a while,  Chain
drives should he properly set, so that they ave neither tight
enough to bend the shaft and cause unnecessary hearime Toads,
nor so loose that they tend to elimb the teeth ol the sprocket
and jump off, which micht cause a breakage.

All frame bolts should he kept securely fastened to keep the
machine in proper alignment.

i 108 — Hay loader, ovhinder tvpe,

The adjustment of these three types of machiues to have
them rake elean is a matter ol experience

It is not necessary {o have the teeth of the rakes rub so
hard on the ground that they dig up the plants  They need
only touch lightly, and by theiv action they will rake elean.
The more carelnlly this adjustment is made, the eleaner the
raking will be and the easier for the Toaders that follow in the
next operation of field work. These spring rake teeth must
always be kept securely holted in place. Loose holts allow
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them to slip around, and frequently in this manner they are
broken, which means poor raking. [t is well td ¢o over all the
rake spring teeth hefore starting in the morning and at noon,
to see that the holts are ticht. It is particularly important
when the machine is new to see that the springs arve tightened
twice a day until they veally find their places,

In the handling of the machimes in the field, it is good
poliey to drive the tractor straight, sinee the loader is to 2o
over the field next, and to make loadine convenient rows
should be straight. If the loading is to be done with two
Toaders, this is move important than ever. Then especally
the rows should be parallel, so that these two loaders will work
to their full capacity at all times.

Capacity.—.\n average figure of from 3 to 315 acres per
foot of width may be used 1o get the capacity of any type or
style of hay rake. Tt the land 15 reasonably lTevel and free
from stumps, stones, and obstructions, it may even be safe to
ficure on four acres per foot of width., Tn sneh cases an 8-foot
rake should, on an average, have a capacity of 32 acres per day.,

Draft.—These machines have very light dralt. An ovdinary
8- or 10-foot size dump hay rake will vequire from 150 to
250 pounds pull. IF the ground is very uneven and the
spring teeth hang on the high spots, the draft will be affected.
In general, however, 225 pounds may he used as an average,

Side delivery rakes of cither type require slightly more
power, and tests show a draw-bar pull of from 250 to 350
pounds.  In a heavy field of alfalfa, the power requirements
will be slightly more. In no case has a draw bar pull, on level
land, been in excess of 420 pounds for a single machine of this
sort in good condition,  On an average 320 pounds will repre-
sent the draft of side delivery rakes,

LoADERS

Function.—Loaders are machines which gather the hay
from the windrows as left by the hay rakes and elevate it on a
hayrack, on which it is hauled to the mows where it is to be
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stored.  Frequently, mstead of storme hay m the mow, it is
eathered From the windrows by push rakes or sweep rakes, and
afterward handled by a stacker and Bfted to stacks or ricks in
the field.

Types and Sizes.— llay loaders ave made m {wo types, one
the eylinder type and the other the forh fype The Tatter s
sometimes termed a tgearless™ types The same prineiple as
thiat desertbed in the side dehivery rakes s involved e these

Hay (u\n’my——\‘/’!
N SPRINGS

e |

CARKRYING SPRING
ror FLoatlnGg
CYLINDY B

—— ADIUSTABLE
DoWN-STOP

Wine Nut roni
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g

Trosme
Crane Driv

I 100 Re-takime ovhimder

loading machines  Inoone ease a sevies of small spring steel
feeth or forks are rastened to the exlinder, by which the hay is
gathered and elevated by means of an endless rake to the top
of the machime and delivered 1o the hay rack bed on the
wagon  In the other case the spring steel rake teeth are
seeured to Tong wooden Forks which have a rotavy motion at
the Tower end and a veciprocating motion above, conveying
the hay to the top of the load and delivering 1t to the hayrack
bed of the wagon  On some of the evlinder machines a re-
raking eylinder may,he nsed in combination with regular fork
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eylinder to gather up loose ends and deliver them to the large
eylinder or main eylinder which carries it up to the top and
delivers it in the usual manner.

Sizes of loaders ave nearly uniform in width. Two general
widths, the 6-foot and the 8-foot, may he had. They represent
approximately the hayrack width, which is about 84 inches.
No real standard governs this figure, yet it is very close to
what has been found practical 1o load, move about on the high-
ways, and get into the averace barn door and gate.  The
height of some loaders can be chaneed a hittle, hut even this is
nearly the same on all and ranges from 9 to 10 feet,

Hitching and Field Operation.—Operating a loader is not
a difficult task.  The most essential thine to their successful
performance is to maintain a uniform speed or rate of travel,
Hay cannot be loaded at hreakneck speeds if a good thorough
Job of raking is to be done at the same time, To gather all the
hay elean from the around is the first consideration. To do the
Job Turriedly and leave a Jarge pereentage of hay on the
ground unraked and unloaded is not good practice.

The first essential to cood Toading and elean vaking is the
proper adjustment of the vertical hiteh between the tongue of
the loader and the hay rack or waeon hed, because wagon beds
vary in height from the ground  Improper ad justment of this
hiteh may cause a rake to do a cood elean job of raking and
loading in one case with one wagon, and a poor joh with
another.  On loaders having a lore-carriage, the hitech may be
permanently fixed for good clean raking, vegardless of wagon
height.

If all the loaders—where more than one is being used—and
all wagon beds are alike, 1t is merely a problem of hitehing
uniformly to get ood results. This is a part of haying that is
important and should be Tooked after carefully. When differ-
ent wagons and loaders are nsed, it is a good plan to get a field
setting worked out and just chalk down on the rear of the rack
the number of turns of the wineh ¢rank that should be made
to get the best setting. I one type of Joader with different
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wagons 1s used, the number of tirns may again be marked on
the rear of the rack. These details may all seem treifles, vet if
rapid action and satisfactory results are to he seeured, they
will prove their usefulness. Tt is also logieal to wet all the ll;].\'
available; and, hesides, there is the Tact that ot awall he unnw.‘-
essary to re-rake the field.

When two loaders are used hehind the tractor, which is the
hest avrangement, the loaders should be alike. The hay racks
as well should be as nearly abike as possible. The Toads will
then he about equal and cach man on the foad will have about

Fig 110 —1ay loader ntchmg device <showiny wineh for levehng loader

an equal amount ¥ work to do, hecause hoth racks will be
loaded in the same time,

Two wagons with hay loaders ean casily be hitehed to
the tractor. I is nuportant to get a hiteh long e nough to
permit of easy turnimg without danger of injuring eaither
the wagons or loaders. Turnimg corners will 1o some extent
always be necessary, and 1t may he dangevous if the hiteh
is made too short.  Unmterrupted performance is esse ntial.
This requires correet workimg parts on the loaders, which
depends, first of all, on proper Iubrication-- sufficient to insure
casy draft and the proper wor kings of all parts. On the eylin-
der loaders it means oiling the exlinder boxes regularly. The
¢ylinder boxes have the haedest work, and need special atten-
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tion. Since these elevating devices or rakes pass over a pulley
or wheel at the upper end, it follows that these small revolving
parts must not be neglected. Located as they are, pretty well
above the ground; there is a tendeney to negleet them.  On
some machines the shatt—usually a very small one made of
gas pipe—is used, and in such cases, too, oiling is very
essential.

All sprocket ehains should be Tooked after carefully, "A
Toose chamn crowds and causes damage and delays by hreaking.
A tight chain causes unnecessary bearime friction, which may

Fire 111 - Tlay doader, ovhmder-type, i held use

wear out @ box completely in a short time. Gears, too, should
be greased oceasionally to eet the hest vesults. The wheels of
loaders should not he overlooked.  Oiling them every halt day
is a required part of the work — On some machines small caster
wheels, or fore-carriage wheels, are used, and they need atten-
tion in the way of lTubrication. A the bearvings there are
only a few—=should he oiled at least every mornime and at noon
before starting out. The Tork hoxes on this type of machine
need care and frequent lubrication. They should be kept
tight, for if permitted to loosen they pound, and it takes only
a little of this pounding to ruin them rapidly.  The spring
teeth on any type of rake need careful watching.  They not
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only become loose, hut sometimes they break.  One that has
been lost or broken should be veplaced immediately, otherwise
the machine will not do afs work well  Fecentries in ecarless
loaders need special attention in the matter of lubrication.
1t is poor poliey to thmk that just because the loader is a
simple machine it can vun indefimtely withont care  Like
any machine, its performance will be in direct proportion {o
the care it gets,

Capacity. - The capacity of a loader depends on the rate
of travel and the width of the swath 1t handles  Ovdinarily
much time s fost wartine for wagons, but 1t enough wagons
are available, s castly possible to rake 15 acres of hay a day
m the average sized field and on level land, The rate of travel
wonld thea he hout 20 nales an hour N mnles an hour,
possthle with tractor work,as many as 20 acres could be raked
ina day with a sinele Toader OF conrse, it would he possible
to speed up and do me e but slow speeds, say up fo 3 miles an
hour, are permssible  Speeds meseess of that ficine shounkd
not be wsed when rakine and loading hay. Under favorable
conditions 3 aeres per foot of width 1 easily accomplished.

Draft.—The draft of loaders is influenced by the type of
loader, the degree of Tubrvication, the vield of hay, and the
general adjustments of the vakimg teeth. An S-foot eylinder
loader in good \\m'i{m;;- order on fevel Tand and raking
clover hay very dlose will show a draft of from 475 to 530
pounds. The peak loads will rim 1o 725 pounds.  An 8-foot
machine sinnlar 1o the above, hut with the addition of «a
re-raking exlinder, will show from 150 1o 250 pounds ad-
ditional. 1 the ve-vaking exhinder is set very elose, the total
draft may run up to 1000 ponnds  An S-foot forked type
loader in good condition on a level field will show from 430 to
470 pounds draft. The peak Toads will run to 750 pounds.
These fignres of draft melude the wagon also These draft,
tests were made loadimg from 14 to 2y of the total load to
get averages.  The peak loads were found under these eon-
ditions.



120 FARM EQUIPMENT

STACKERS *

Function.—These machines stack the hay and take it either
from the swath by the aid of a push or sweep rake, or divectly
from the load to a rack or rick.  Where hay s to be loaded in a
barn, unloading deviees arve necessary. When used for stack-
ing in the ficld, however, regular hay stackers are more com-
monly used. Kven combined rakes and stackers may be used.

I'te 112 Swinging hayv-stacker,

Types.—Two distinet types for the two different methods
mentioned above are used.  One we may term the Gathering
Type, for use with the sweep and push rakes, and the other the
Stacking Type, 1o be used with either the cable unloading
device or the sieirel elevating type. Where hay is the predomi-
nating erop, and where it is usually baled as soon as possible,

* See Farmers’ Bulletin 1009, “Iay Stackers.”
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outdoor stacking is more common. In such cases mows are
ravely available to hold the gquantity of hay put up. Climatie
conditions, too, sometimes afford a very good reason for stack-
ing outdoors.  Where hay is used for home Teed, 1t s cus-
tomary to stack in barn mows; the regular unloading deviees
are, therefore, most common.  Tractors for use with stackimg
devices may he used with unloading devices for unloading
hay from a hayrack. They may even be used for hauling the
wagonloads of hay from the fiecld to the unloading deviees,
when this ix done in preference 1o using push rakes.

Field Operation.—The use of the tractor with hay load-
ing and unloading machinery at best must he done with
antion. Such machimery s usually not especially built for
tractor use, acd the guestion s largely one of getting a
riggme to lend itsell fo the use of unloaders, push rakes,
and sweep rakes with the tractor. A push rake lends itsell
better than a sweep cike 1 must be securely fastened to
the front of the tractor  In some localities it has been
fastened to the rvear, and with the tractor vunning back-
ward: but it is difficult o fields of considerable size it
has been found wmore practical to place it in front of the
tractor.  Since the load 1s very heht, usually that of two
horses, only a small tractor should he used for such work.
In some localities motor cultivators are used for this work,
and, beeause of tieir construction, they seem to lend them-
selves very well for handhng hay from the widrows by
push rakes. From the push rakes the hay is delivered fo the
elevators.  Various types and kinds of rakes are used, depend-
ine on the farmer’s individual choiee in the matter. In any
event, the hay is to be lifted or pushed to the top of the rick.
Where the farmer chooses to use a reeular unloading deviee
on a cable, fastened hetween two poles over the vick, and to
unload directly from the sweep or push rake by means of a
fork, such usage is practicable.

Since these machines are comparatively simple, very little
need be said about their care and operation.  About the only



122 FARM EQUIPMENT

parts that need speeial attention in lubricating them are the
small wheels which travel on the ground and the shearer
pulleys. They should be watehed, and oiled frequently. On
the swivel {ype stacker, some attention must be given to the
swivel, hoth the upper and lower ends, to be sure that it is
not cutting and wearing ont unnecessarily fast.  Swivel
stackers should also be seeurely anchored, and care taken that

Fra, 115 Unloading hay anto a mow.

there is no danger of their tipping: otherwise much damage
will be done. The same is frue when staking down the poles
and seeuring the cables and also when building ricks in the
field for this deviee,

U'NLOADERS *

Function.—This machine unloads hay from the loads into
the mows or hay barn 1t is also used for field stacking where
the cable device is used.  [Tay forks, sometimes two, are fast-
ened to a rope leading from the hay unloader to a power

* See Farmers' Bulletin 838, “Iarvesting Hay with a Sweep Rake.”
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device, usually located ontside the harn.  Instead of a fork,
slings are sometimes used to carry the hay up and dumyp it in
the mow.

Types.—Practically all unloaders ave of one common type:
a device consisting of sheave pulleys and track rollers, running
on either a cable track at the very top of a hay mow, ustally
extending out over the edae of the door so that hay nmay he
loaded divectly from the wagon, and at the sawe time being

Froe 110 Ihanhng hay loads,

defivered on the trolley track or eable to the farthest end of
the barn.

Operation.-—Since machines mentioned in this chapter are
50 nearly similar, it follows that the operation for all are
practicaliy alike  Power may be furnished hy the tractor.
Sometimes a hoisting deviee, belted to the tractor, is used.
This makes a good vie  In sueh cases it is unnecessary for the
tractor to travel back and forth over the ground to unload
the hay.
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The principal concern in the operation of these unloaders is
to see that the sheave pulleyvs and track rollers are well lubri-
cated. Located as they ave, pretty much out of the way, it is
a rather difficult task to veach them, but they should be Tubri-
cated at least twice a day to insure positive performance. To
have them fail from improper Tubrication means rapid wear,
with consequent faulty performance. It is not uncommon for
them to go off the track because they have eut on acceount
of lack of lubrication.  On all unloaders a snateh block s
usually used, and this needs attention, particularly Iubrica-
tion.  The snateh block is usunally Tocated where it can he
conveniently oiled.  Those just above the fork or shing can be
conveniently arled because they travel from the lToad up and
are very often close to the evound I the sheave wheels stick
and do not turn, it is apparent that the rope must slide on the
wheel itself, and thus wear out in a comparatively short time.
A splice In the rope is difficadt to make and is at hest
unsatisfactory; therefore special attention should he paid to
lubricating the various sheaves throneh whieh the hoist ropes
pass.  Since unloading is just as important as any other opera-
tion in haying, althongh not so compheated with regard to
machinery, the farmer shoull recognize that the unloading
machine requires lubrication m order to get the hay into the
mow with the least possible expense of power or trouble from
breakage.

Draft.—The dralt on an ordinary hay unloader depends on
the weight of the hay, which m turn is determimed by the
kind of hay that is being handled  Ordinarily it has been
found that from 300 to 500 pounds draft is required to carry
a single forkful up info a mow. If two forks are used, the
draft will run slightly under double these figures because the
load is shightly less than twice as much.  With a shnge it is
possible to get a bigger load, and frequently as much as 500
or 650 pounds ave handled. The general average for a single
hay fork, however, will be close to 400 pounds per load.
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GRAIN BINDERS

Function.—As its name indicates, the purpose of a grain
binder is to eut evam and hind it imto bundles, 1t should
therefore eut standine aram of all kinds and heights or gram
that is lodeed and down, and tie a band of twine about i,
making the hundle. This machine should enable the operator
to change the length which the straw is ent and the size of the
bundle, and it should cut all small grains with equal case
and with the least expenditure of power and labor. Tt should
tie the hands with a decree of certamty that will permit
handling the bundles in shoeking, stacking, and loading on
wagons, and mnloadime fo the threshing machine

Types, Sizes and Rating.-—Crain binders ave made m prae-
tically only one style or type, which is nearly geneval through-
out the country  Most of the binders manufactured are of
the conventional style of type.  Each manufacturer employs
slight mechanmeal diferences, vet all accomplish the same
thing, and in nearly a hke manner.

Attachments of various kinds, such as for loading headed
grain or for handling undles in a gquantity for a shoek, or
regular shocking attachment, are made as parts to go with the
grain binder. Separate enaines, even, are wwed as aftachments
to drive the hindime mechanism when conditions are such
that the drive or bull wheel s unable to furnish the necessary
power becatse of soil conditions and lack of traction.  Some
tractor hinders have been developed, and are on the market,
which differ from the conventional machine m that the power
required fo eut and bind is taken diveetly from the tractor to
which it is hitehed, instead of through the bull wheel, as in

125
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the case of the regular machine.  The purpose is to make the
work of this binder a function of the tractor engine speed in-
stead of a function of the hull or drive-wheel of the binder
itself.

Unlike the plow and some other implements which have
been redesiened entively to meet fractor work—supplanting

the horse—the binder has in all but a few cases remained

IMtie 115.—Tractor inder 1ecenving 1t power from tractor engine mstead
ot through hull wheel.

practically unchaneed — In only these few instances have
binders been developed and marketed primarily as tractor
binders, and even then they are usnally made as 8- or 10-foot
machines.  In some cases the tractor and hinder outfit permit
of the operators ridime on the hinder and at the same time
running the {ractor from this same location, making a one-
man outfit.  The increased rate of travel of the tractor over
the speed of horses necessitates greater rehability in the
binder. The fact that a tractor, unlike the horse, does not
have the sense of casmg off when obstrucetions are encountered,
but just goes right along, too often injures a light binder
very seriously.  Therefore, we have special tractor binders,
built sturdier and for use with tractors.
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The sizes of these machines vary from 6 to 10 feet, which
means that they will eut a swath 6, 7, 8, or 10 feet wide. The
only general difference in these machines is in the cutting sickle
or platform length,  These machines ave therefore rated as
6-foot, 8-foot, or 10-foot hinders.

Setting-up.—The work of setting up the binders usually
falls to the lot of the dealer who sells these machines to the
farmer. Since practically all bimders arve shipped “‘knocked
down,"” it becomes a part of the implement dealer’s work to
set them up correctly, ready for delivery to the farmer. Diree-

Fra. 17— Tractor binder m one umit combmation with operator of hoth
machines on the seat of the binder tself,

tions for doing this work accompany the machine, and arve
very clear and explicit.  In spite of them, however, dealers
too often neglect to do properly the work of setting up. Bolts
are not tightened as they should be and parts are not always
assembled exactly as the manufacturer instrueted.  The result
often causes trouble to the farmer when he gets into the
field, One of the most lamentable things in this respect is
the fact that lubrication is rarely done thorvoughly. This
should be insisted upon by the purchaser before taking de-
livery of the machine. Tt is not hecause the farmer who pur-
chases it cannot or does not know how to oil it properly, but
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because he insists that the machine he properly oiled hefore
he takes the bmder to his farm, that the dealer will be more
careful to look after thisotling The farmer’s insistence on this
point will in a measuwre make the dealer responsihle for his
part of this work. Before starting out from a dealer’s store,
the transport wheels and the fore-carriage wheels should be
ereased thoroughly, and after starting should he watched
carefully, because neglected axles and wheels may he ruined
in a trip of three or four nules into the commtry

16, T1IS —Bider hatchy tarmmg a squate corner in held

Hitching.—The farmer should be sure that a hiteh is made
properly in order that the work may be finished as guickly
and as thoroughly as possible  Sinee there is a eritical time
for cutting grain, to get vehability in this power-farming unit
means that everything should work smoothly and well for
economy s sake.

When purchasing a new binder to be used with the tractor,
it will be well to make this matter ¢lear to the dealer. Then
the binder can be set up complete with the necessary binder
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hitehing attachments for this method of work, The modern
power farming dealers will have such attachments in stoek.
In fact, it is almost impossible to do good work in the field
unless a special binder hiteh is used in combination with the
tractor. It should be remembered to make the hiteh so that
the platform may be adjusted to suit the ground and grain.
It is necessary to change the hiteh more or less throughout the
day to get all the grain and frequently it should be raised to
avoid striking obstruetions,

The hitehing of two or more binders behind the fractor
is a difficult task and should not be done unless the fields in

e, 119.—Conventional hmder and tractor, with remote control.

which the harvest is to take place are very lTarge. I is a very
difficult thing to turn with an outfit like this.  On hilly land
this combination of two or more binders will be a problem.
It should also be borne in mind that in such a case it is the
best plan to have one man vide on each binder in order to
get the maximum corvice from the machine.  Binders for
use on tractors that make one unit of the outfit, and pro-
vide for the tractioneer’s riding on the binder and from his
seat operating both, and since this unit has only one way in
which to couple, that hiteh makes the attachment complete.

It the tractor operator has conventional type tractor, it may
be that attachments can be procured which will enable him
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to ride the hinder and yet control the speed and gear-shift and
steering of the tractor from this position. Attachments like
‘“remote-control”’  attachments,
Often they may be used with other machines, and even on
wagons, cfe. If) however, the tractor operator expeets to han-
dle the binder from the tractor platform or seat of this con-

this are commonly termed

ventional tractor, he will find his fask a big one. To try to
steer the tractor and handle the binder properly in such a case
is a job that requires a great deal of attention and skill. Un-
less the unit is elose coupled and the operator skilful, it is
better to put a man on the binder whose duty it will be to at-
tend to this machine.

g 1200 Thtch bar tor conventional bhinder

It should be remembered that the binder must always be
kept well up and into the eram to get the most work done in
the shovtest possible fime I down eram is found, it will re-
quire a good opeiator to handle the platform and reel to get
such grain cut.

The hitehing, therefore, is an important job, and deserves
much attention.  The hitel should be set to enable the tractor
operator to gurde the fractor so that 1t fravels at least a foot
or so from the standime eram.  Therefore the binder should
be kept well into the cram and this may be casily accomplished
it the man on the binder s continually alert. This is an im-
portant part of the function of the hiteh. Then, too, this
hitehing deviee should pernut of casy turning, part icularly at
the corners so that they may be eut square. It is not advisable
to make this binder hiteh on the farm, since they are on the
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market, and may be purchased from the dealer at a nominal
figure. Not that the farmer cannot do this, but because
regular attachments have proven a very satisfactory and
an economic part of the power farmers’ equipment,

Field Operation.—Before taking the binder into the field,
it is a good plan to lubricate thovoughly every single rubbing
surface or hearing on the machine again.  (See chapter on
lubrication.) It is also a good plan to drive around on bare
eround or through a pasture for an hour or two beforehand
to be sure that the tractor and hinder are properly hitehed

Fra. 121 —Buding mechamsm on recuba gram-bhinder,

to make the combination that i~ desived.  Then, too, it eases
up the bearings, and works the oil into them hetter and allows
the oil to reach the places that should be lubricated. A liberal
amount of good Lubricant should he used every little while on
all bearings during this hmberimg-up process.

After this, it would he satisfactory to co into the field. Tt
should he remembered that a slow speed will, in the bheginning,
accomplish more than a rapid cart which is apt fo cause trou-
ble, because, as said belore, 1t s to he vemembered that the
conventional binder of today . that is used with the tractor, is,
with a few exceptions, only a horse machine and was designed
to work at a slow speed which is about two miles an hour. If
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the power farmer is fortunate enough to have a special tractor
binder of a wide width, increased speed will do no harm. A
travel of three, three and one-hall or slightly move miles an
hour may casily be maintamed if ground and erain conditions
will warrant this.

As said above, binders, as a whole, are of the horse drawn
type so far as construction is concerned. Nimee most power
farmers have had experience with them, it follows that the
care and operation in the field is the same. One ol the most
important faets is that the conventional hinder, therefore, is
the limiting factor in the rate of travel, and even thongh it
is posstble to vun the tractor three ov three and one-halt miles
an hour, it should not he done  The hinders will not stand
up and perform if this is done. This s import. nt and must
be followed very closels 1t s possible to wear out a new
binder completely in two or three days if operated at such
fast speeds  The facio, of reliability s of utmost mportance
in getting the gram harvested at the proper time and by the
shortest and quiekest methods which as the aim of all good
farmers.  To get this factor into play means constant atten-
tion to the Tubrication of the present binder. To necleet this,
means danger of delay whieh may he brought about by break-
age or improper functionmg of relative parts due to wear.
Defore starting out in the mornime and also at noon, the whole
machine should be one over very thorouchly  Not a single
place should he negleeted. Besides that at will he found good
praectice to stop and o1l the canvas roller heavings and packer
crank and other important parts hetween tones It should
be remembered that even with horses this was done very often,
at least onee an hour.  OF course, the horses were resting,
and while it seemed that this was the only reason for oiling
the binder, it has been found that it was even better for the
binder. In fact, if the farmer expeets the hest out of this com-
bination, it is highly desirable to oil the hinder every two hours
at least. This will take lots of time, but will pay in the long
run.
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What has been said on the subject in the paragraph on mow-
ers, applying to the sickle bar and cutting mechanism, applies
equally well to the cutting mechanism of the hinder. Nince,
however, cutting grain is considerably easier, due to the faet
that it does not erow as thick as the grass which the mower
cuts, the speed of the sickle bar is abont one-half as great.
Wear and tear is, thevefore, corvespondinely iess.  On the
platform and leading from 1t are the canvases which convey
the eut grain to the tving mechanism ol the bhinder. It is
highly important that these canvas raddles, or aprons as they

1. 122 —Knotting device diawimg twine around hundle,

are commonly termed, travel square. IFrequently the frame
is sprung and more frequently the canvas is not buekled
evenly. In either case, broken slats and unnecessary wear on
the bearings, canvas, and slats is the vresult  The canvas apron
should be tight enough so it will run and do the work for
which it was intended.  They must run at the proper speed
too. Slippage hinders the work of this machine and this
should be carefully watched.  To squarve up the platform or
the frame for the clevating canvases, it is best to use light
sticks—yard sticks will do—and measure diagonally; that is,
from one corner to the opposite corner. (Fig, 129.) These
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distances should be equal. If not, the frame is out of square
and should be squared up.

The buekles on the canvases should always lead in the
direction of travel  Broken slats should never be used  When
leaving the machine for the night, 1t is always a good plan to
unbuckle the canvas on the platform and upper and lower
elevators.  On some machimes it 1s possible to release the ten-
ston on the canvas aprons by simply moving a lever at each

FFra, 123.—Canvas tollers, showmg lever for releasing canvas tension

bearing positton on one end  These should be reset when
beginning work with the imder which will again establish the
proper tension. The moisture that gathers during the night
materially effeets the canvas and it shrinks. This, in many
cases, makes the canvas so tight that hearings are worn out
in twenty mivutes upon starting the next morning with this
condition existing, or the draft may be increased so greatly
that it will become a difficult problem to get the binder to work
properly.
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The reel has an important function to perform. Tt must
be set or adjusted tfrom time fo time during its work in the
field so that it will lay the grain over onto the platform in
the neatest manner possible. The lever for doing this is
usually within easy reach of the man on the seat of the ma-
chine.  The reel should he set to strike the grain near the
head so that it will lay 1t over evenly. This apphies to standing
grain,  When the grain is lodged, 1t will he necessary {o move
the reel as low as possible and as far forward as can be to get
this lodged grain hifted to the sickle to be cut and onto the
platform canvas.

e, 120 —Plattorin eanvas-telease lever,

The grain deck or binding deck, as it s also frequently
termed, is directly over the bull wheel and receives the cut
agrain from the elevating canvas. On this deck the butter is
located.  The packers also come through the deck and pack
this grain into hundles where 1t is hound. The purpose of the
butter is to make sheal which is even and straight on the hot-
tom so it will stand up in the shocking. [t is important that
the butter be set square with this deck.  In other words, it
should make the bundle square on the bottom so it will stand
easily.

The Knotters on all binders are very nearly alike.  The
purpose is 1o tie the twine into a knot and thereby hold the
grain and straw together in what is commonly termed a sheaf
or a hundle. This knotter mechanism is not at all complicated
nor in the least hard to understand. It is, however, a delicate
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part of the machine and should not he tampered with as would
be the case with other mechanisms. A hammer or cold chisel,
or any tampering with tools, may ruin it. 1t is also important
that this tving mechanism or knotter he adjusted so that the
twine will go abowt midway hetween the oxtreme length of
the grain being handled. 11 on any one side of the center,
it should always e toward the head vather than toward the
trutt.

The fension on the {wine is a thine that needs some care
to be sure that there is no slack and just the proper tension

Y o

IMta 125 —Section through cuttmg mechams<m, showig action of reel on
curoeram.

so that the needle van take up the slack when tyimg the hundle.
I this tension s too tight, the twine is apt to wear a groove in
the necdle eye and twine dises. This will cause trouble with
the tymg mechanism  Never fry to determine the size of the
bundle hy the tension on the twine.

If it s desirable to tie Taree hundles, the tension on the
trip dog spring should be increased  This moves the arm of
the compressor back.  On hinders which have a separate trip
and separate sompressor, this spring should be tightened when
the compressor is back.  For tying grain that is green or
damp, this order should he reversed sinee what was said above
refers particularly to grain that is dry and well maturved.



138 FARM EQUIPMENT

Grain that is badly tangled frequently causes trouble at the
discharge and plugeing is a common fault. This can be over-
come by adjusting the compressor and trip for tying a smaller
and looser bundle It s highly important that the knotter
mechanism be given a thorough tryvout, particularly on new
binders betore any changes whatever are made  This knotting
or tying mechanism has heen thoronghly tested at the factory
where the machine was it and was found in perfeet work-
ing condition before it was sent out. In the painting process,
however, parts may have become slightly **gummed-up’™ and

Fie. 126.—~Twine tension device,

somewhat stiff.  This is not a comphieated mechanism and by
studymg if, as the machine runs empty, it will easily be under-
stood. All the parts ave timed with each other so that the knot
may be properly fied and in removing or replacing any parts
this should always be carefully noted to be sure thay are put
back in proper time.

A new machine, as said above, will frequently work a little
bit stifffy and many hundles may be turned out that are not
hound. In a short time, however, these parts will loosen up
and work properly. After a time bundles may again be
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turned out that are not bound. The twine knife, which, like
any other edged tool, gets dull. probably needs to be sharp-
ened. A small whetstone will he found a convenient means
for doing this work. The ortemal bevel of the kate should
always be maitained.  No ermding 5 necessary on the knot-
ter and a file should never he used on this wmechanism.  If
bundles are not properly tied. this may be fraced up in a
systematic manner from the fwine hox o the knotter ad
the trouble discovered.”

g 127 .l"||\'lbllll( hing attachment tor hiudes

The illustrations following Fig. 133 show the various defee-
tive ties that ave most common and tocether with the explana-
tion and remedy will prove of mterest to the purchaser of a
binder. 1 the band i~ found elinging to the knotter hook or
bills with the free end cut off square (as at 1), it indicates that
the twine dise Is too loose or the twine tension {oo tight.
The remedy is 1o loosen the tension, and o this does not cor-
reet the trouble, tichten the dise sprine shahtly.

It the band is tound on the knotter hook or bills with a
loose and rageed or erushed end (as at 2), loosen the tension

* See Farmers” Bulletin 9407, “Care aad Repaie ot Farm Duplements ™
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on the twine and if this does not relieve the trouble, loosen
the dise spring a trifle.

If the band is found with the bundle with a single knot
in one end (as at 3), but the free end cut off square, tighten
the dise spring, and if this does not overcome the difficulty,
examine the dise for wear. If badly worn, the only remedy
is to replace the dise with a new one. T this oceurs regularly

.

Fra. 128, —Knotting device for hinder.

with each fitth, sixth or seventh hundle, look for wear in one
notch of the dise. A\ very loose or hroken fwine tension may
be the cause of the twine not being stretehed tightly across
the knotter hooks or hills.

If the band is found with the bundle with a single knot in
one end and the free end ragged or crushed (as at 4), the
twine tension is correet, but the dise spring is too tight. The
remedy is to loosen the dise spring.
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1f the band is found with the bundle, but both ends free
from knots and straight and ecach end rageed and erushed
(as at 5), the tension is vight, but the dise spring is very
tight. The remedy is to foosen the dise spring

If the band is found with the bundle, but both ends free
from knots and folded showing tha the knot was formed
but not completed (as at 6), examine the knotter hook or
bills. The knotter hook or bill spring may be too loose or the

iG 129 —Nquat g Teone for canvas rollers,

hook or hills worn so badly that the ends were not held suf-
ficiently tieht to form a knot The remedy is to tighfen the
knotter hook or hill spring or, if eneessive wear isopresent,
replace the knotter hook or hills and shaft complete.

If the band is found with the bundle or c¢hinging to the
knotter hook or hills tas at 7). in some cases with the knot per-
feetly formed but the hand broken, the trouble may resulf
from the knotter hook or il spring heing too tight when tying
loose hundies.  The remedy s fo loosen this spring slightly,
or set the trip and compressor arn to Iind larger and tighter
pundles. Tt may be cansed also from a worn cam roller on
the steipper arm. The remedy is to supply a new stripper
arm complete.
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If the bundle is tied with a slip noose (as at 8), with the
twine extending from the discharged hundle to the needle eye,
the needle has failed 1o place the twine in the dise holder, be-
cause of excessive wear in the needle eve itself. I the needle
eye  does  not
have a special
wearing — piece,
the only remedy
is 1o supply a
new teedle. In
replacing  the
needle the point
should protrude
slightly  above
the deck when
the needle is at
rest.

On  some
makes  of  ma-
chines, Sonie-
times the bundle
is tied properly
hut with a bow-
knot in one end.
This knot sim-
ply includes the
short  piece  of
twine whiceh

Fie. 120 - -To make small hundles, Tever A should .
he moved upwards, For large bundles i <hould  othier makes of

e moved down,  Tightenog Bomakes tighter .
R T machine ¢ ut

bundles,
loose and which
is Tost by the machines that tie a hard knot. This knot with-
stands rough handling as well as a hard knot, and is not a
real waste of twine.  Knotters properly adjusted will not
handle twine that is not reasonably uniform. The remedy
is obvious.
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Capacity.—The amount of grain cut in a day depends on
the rate of travel, the condition of the erain, whether stand-
ing well or lodeed, and the condition of the hinder and the
skill of the operator. Theorvetically o 7-foot binder traveling
at 215 miles an howr should cut 2095 acres a day of 10 hours.
Figures obtained by the Umited States Department of Agri-
culture  (Bulletin® No. 814, showed that with horses the
ayerage is 1.1 acves per day while the average binder is
7 foot. This is 2,15 acres per foot of aram ent. TEis casily
possible to travel 3 and even 315 miles an howr with a special
tractor binder which materially increases the capacaty for
work It is rafe to
assume that from 3 to
31, acres per foot
may be cut in a day.
This would he from
21 1o 2414 acres per
day with a  7-foot
binder. A 10-foot
machime  would cut
from 30 to 35 acres a

day. In  fact, as

many as 20 acves of

oats have been cut i [N TP MY Dull wheel cham-dinve, prop-
a 10-hour day with erly put on, and tasing deviee

machines of this sort,

Draft.~ “This problem of draft is one that depends upon the
kind of grain bemg ent, the vield, the sol, and the condition
of the binder, and its various hearimg parts. Hills, too, are
a bhig factor, for it is casy to understand that pulling up a
il adds to the draft of any machme  Inoeeneral, it may be
stated that the average dral't of S-foot hinders, used at about
two miles an hour, cuttime averace wheat on level Tand with
2ood footing, 15 about 700 pounds per machine  The kind of
grain cut and the yviekd affeet this figure 1t varies from 650
to 950 pounds. A good general average is 90 pounds per foot
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of sickle bar. Tests have been made which reveal that the
draft may vary considerably. On a new 10-foot machine that
is well Tubricated and in fiest elass condition, this figure may
be as low as 650 pounds. Then again, on a machine which has
been used for a few scasons, the bearving badly worn, and

Fia, 132.--To make small bundles, trip lever A should he moved up;
and for laree bundles it <shonld he moved down. Npung B should
be loosened and tightened at the same time,

the machine out of square, this fizure may he as high as 1200
pounds. In some cases where this condition is very severe and
aggravated by tight canvas aprons the draft may be as much
as 1500 or 1800 pounds. In faet, it may be such that the bull
wheel slips on the ground without even turning. A machine
equipped with high grade anti-friction hearings will show a
draft of from 18 to 25 per cent less than these figures. An-
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other thing was revealed Dby field fests which is inferesting,
and that is that as the rate of travel increases, the draft de-
creases.  Inoone series of tests on a 10-foot machine where
the speed ramge was from 151 o 353 wiles per hour the
draft was 930 pounds and 750 pounds rvespecetively.  This
shows a deercase of 20 per cent in draft

May be tonnd on knotter hook or hill

<D

0
s-..__\
MAY ALSO Gt FOUND S,
ON KNOTTE R HOOK
R BIULS
aso
; 10 MEWLE,

Mayv be tound on bundles

't 1550 Examples of defective hinder ties

GRAIN SHOCKERS

This machine is used as an attachment to the regular grain
binder. 14 cannot he used alone smee its funetion s to make
a shock of the bundles as they are dropped by the grain binder.
It is a trailer machine and derives its power from the binder
to which it is hitehed. Tt is not used in a general way like
binders and is made for use with but two or three prominent
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Grain <hocking attachment.

F1c. 134,
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makes. Tt may be used with either a six or seven-foot machine,
but is not recommended for use with a machine larger than
this. The hiteching of this machine to the conventional binder
is deseribed on the sheet of instructions that accompany the
machine. It is very important that this be followed very
closely.  Sinee this machme derives its power from the binder,
it must, therefore, he hitehed correctly so that it will trail
properly to recerve the bhundles and so this power may he
transnntied o the correet manner. I would be useless to

attempt to hiteh this machime in combimation with all the
binders on the market to dav, and m a way o sull the in-
dividual farmer. 1wl work best on ground that is level)
and it is not to be used on hilly land, nor on fand that is
stumpy or stony. Tt will not work very well in tangled or
down erain and should in no case he used with orain that is
cut with a sickle or badly lTodged

14 may be used fo hind the bundles into shocks of from
seven to eleven bundles. Tt receives these hundles as they
are dischareed from the binding mechanism of the binder
from which point they ave carvrvied to a device called the shock
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feeder. A fork moves back and carries these bundles and
places them in position. These bundles are then hound with
twine by a mechanism similar to that wlieh is used on grain
binders. After this is done. this attachment automatically
sets this completed shoek on the ground. The use of this at-
tachment will increase the draft slichtly,  On eround that is
very sandy it will add matevially to the draft, but in hardly
any case will this exceed 200 to 250 pounds.  Sinee the binder
is being drawn by a tractor, little or no attention need be
paid to this slicht inercase in draft because the tractor will)
in every case, have sufficient reserve power to take care of this
attachment.

Since it is a mechanism that contains a number of sprockets,
gears, cams, wheels, bearmgs, efe, it should get some atten-
tion in the way of Tubrication to he sure that 1t will perform
as well as the binder to whieh it s hitehed. A tying mechanism
similar to that of the binder requires the same care. What has
been said in this chapter on the care and operations of hinders,
particularvly the knotter, will apply here equally well. This
attachment is carried as a trader, and the wheels and their
axles shonld he given the usual amount of attention so far
as oiling is concerned. The suceess the farmer will have with
this attachment is in proportion to the condition of the grain
at the time of cutting, toeether with the care eiven the bhinder
and this machine itself asa whole, [t has capacity 1o take care
of all the bundles delivered by the hinder,



CHAPTIOR VI
CORN BINDERS”

~ Function.—The purpose of this machime is to cut and bind
corn into bundles. .\ corn hinder handles a smele row of
corn at one tnue, and 1t should he able to handle tall or short
corn equally well, on uneven as well as on level ground.
Lodged or taneled corn s sometimes difficult to handle, and
allowanees must be made for conditions that would make sue-
cesaful operation of this efficient machme difficc it it not en-
tirely impossible, This snachime is similar to the grain hinder
i that it bas a cutting mechanism, an clevatine mechanism,
and a tvine device whereby twime is used fo fie the cut ma-
terial into hundles,

Types, Kinds. Sinee all corn hinders are single row ma-
chines, there is practically: hut one (ype; consequently, they
have no rvating for size. There arve sheht differences in the
mechanieal Teatures of machines huwlt by different manu-
facturers.  On sonme anakes the corn is bound into bundles in
a vertical position:; on others, ina position more nearly
horizontal.

Attachments for machines arve available for elevating bound
corn bundles to wazons  NMtachments have been made for
shocking the corn, hut they are not as yet commereially
practical.

Hitching.—When combined with the tractor; a corn binder
should be provided with a stub-tongue. Sueh an attachment
may be obtamed from the manufacturers. In some cases the
fore-carriage, or tongue truck as it is commonly {ermed, can
be dispensed with  Care in Intehing should he exercised to
see that it is possible for the operator of the hinder to raise

* Qoo Farmers’ Bulletin 992, “The Use ot Machmery in Cutting Corn ™
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or lower the nose for conmvenience in cutting short or long
corn and corn that is pretty badly lodged,

It is also a good plan to provide a wood break pin in the
clevis so that there will e no danger of injuring the machine
seriously if an obstruction is encountered.

There is very httle about hitehing a corn hinder to a tractor
which is at all difficult.  Caution must be used, of course, in
turning at the ends, sinee this turning will he the most difficult

\
v
\.

o, 136, —=Couyventional corn bindery front view,
,

part of the field operation. 11 the tractor is wide, it is im-
portant to hiteh to one side so that the traction wheel will
have ¢learanee and not run so close to the standing corn as to
damage any of if,

A remote control that permits operating the fractor from
the seat of the corn bhinder may he used. This requires only
one man to run the outfit.  On machines where the operator
of the tractor rides on the hinder itself, the binder thereby
becoming a part of the outfit, it will be equally important
for the hiteh to be made exactly vight. Ilitehing irons and
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directions covering the hiteh will accompany the machine in
queh cases. These instruetions should e followed elosely
sinee variations m a lutel of this sort may he disastrons for
final results. When properly coupled in this manner the
outtit makes an ideal oneaman ontfit.

Field Operation.— Since most corn binders are provided
with means which faeilitate leveling the machme, the operator
<hould eive this first consideration  The machme should be
adjusted to the hewght of the stubble (o prevent entting so
low that the sand and et from the eround, which has heen

i 127, -Corn binder and tractor, with one operator for hoth.

washed onto the stalks by ram, will rapidly dull the eutting
deviee,

The greatest advantave of the combination of binder and
tractor lies in the Tact that cuttine can be done at a more
rapid rate than with horees  Bven a slow, steady, uninter-
rupted travei will aceomphsh o great deal inca day.  armers
putting up stlage will find this of particular advantage, sinee
one-row binders ravely have the capacity to enable a farmer
to keep the silage cutter punning at s maxinum capacity.
The tractor drawing the binder will he a means of getting
more work out of the fractor, the hinder, and the silage cutter.
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Directions for oiling the grain binder, in the ¢hapter on this
subject, will apply to corn binders: and what was said about
the knotter, also in the same chapter, applies to corn binders
sinee these knotters ave almost identical and have at least the
same function to perform

Corn is one of the hardest of all farm erops to handle.
The stalks, in many cases, are thick and the corn very tall.
Harvesting a heavy stand of corn for shockimg purposes when
it is dry and the weather is cold and raw is hard for both the

Fra, 1985 —Cutting deviee on corn hinder L movable ke, 19 and G,

stationary hnnves,

machine and the operator. The machines, therefore, are
worked to capacity simee such heavy material is heing handled.
Tt follows that atfention must be pad to oilling to make sure
that the machine is kept in fit condition. A\ good grade of
light oil that will flow freely from the spout of an oil-can is
a satisfactory lubricant.

The elevating chains need parvticular attention. These
travel at an angle and convey the corn that has been ent to the
packers, where it is prepared for heing tied into a hundle. The
lower end of the ehains, the idler ends, should he amply
lubricated. In addition, they should be kept tight enough to
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do the work for which thev are intended. 1t is impossible
to expect good work from this machine unless these ehams are
working properly.  On nearly all corn binders they may be
tightened by a very unique deviee at the lower, or idler, end

e 139 —Elevating chains

of the chains. 1t will require two wrenches to do this, one of
them an ““S’7 wrench and the other any kind that will fit the
iock nnt on the bolt  Some judgment should he used not to
set the chains so tight that there is danger of breaking them
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corn.

v, used lareely for handling <ilaze

Bunile elevat

I're. 140,
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or wearing out the bearing stud on which the sprockets run.
Sueh extra and unneeessary tenston also wears ont the chains
rapidly and Dhesides that inereases the wear on all the parts
and makes for heavy diaft
Where bundle carriers ave a paet of the corn himder they
need carctul watehing to he sure that they work well  Oiling
- Lhem—particularly the upper or outer end—is frequently
necessary. The traler wheel on sueh attachments needs fre-

gquent omg atso. The chams should he so set that they work

¢ 1 An ecenomical means o handling corn for silage,

well on the sprockets without hindime  The elutehes should
be given some care to be suve that they engace properly and
have a good hold.  The Jaws should always have a full bite.
Foreign materials often vet info the jaws and keep them {rom
getting a fall orip,

[t is well not fo throw in the eluteh too Tate when starting
to cut a row of corn, but to engave the mechanism casily in-
stead, and when the machine is vunnine free rather than under
load.  All gears on the machine, particularly the bevel gears
driving from the cross shaft to the chain elevator shafts,
should be greased frequently. It s advisable to see that they
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mesh properly at all times, for unless they do they will wear
out rapidly. It they need resettimg at any time this should
be done, very carefully and acceurately.

Capacity.—The capacities of corn binders varvy slightly.
The greatest factor entermg into consideration is the speed
at which the machine is operated.  Cutting corn at the rate of
two and one-quarter nules an hour, about six acres a day of
ten hours, is all that can be expected. This is on the basis
of corn planted in rows forty-two inches apart.

Traveling, with tractor power, from two and one-half to
three miles an hour, or even three and one-quarter miles per
hour, with a special corn binder for tractor use, it is possible
to cut nine acres per day of ten hours.  Checked corn has heen
handled suceesstully with this machine and a tractor cutting
ten or eleven acres. Cutting this amount is casily possible,
particnlarly when the corn hinder and tractor are hitehed
together as one unit. Small ficlds reduce the capacity of a
corn binder or any other machme, whereas Targe level fields
imerease the capacity.  The ereater capacity is due to the
fact that considerably less time is lost m turning at the
ends.

Under favorable conditions it is safe fo figure on cutting
an acre an hour.

Draft.—The dralt of the machine is influenced by the yield
of the corn. It is also influenced by the height—a factor
which makes for a gnven volume,  Cutting drilled corn will
require about the same power as cutting checked corn, be-
cause nearly the same volume is handled per acre. Cutting
silage corn, which is green and wet, requires less power
than entting corn for shoeking, which is dry. The average
draft of corn hinders entting drilled silage corn, yielding 50
or 60 bushels to the acre on level land, was found to be 480
pounds.  Cutting checked corn for shoeking was approxi-
mately the same. The tests were made on level land that was
hard. Cutting corn after a rain when the ground is soft
would necessarily increase these figures. In extreme condi-
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tions, the draft has been found to inerease as much as 40 per
cent due to working in a wet field  The mfluence of speed on
the draft is very slicht .\ bundle elevator will merease the
draft approximately 100 pounds.



CITAPTER INX
PUSIT BINDERS AND [HEADERS

Function.—The purpose of the push binder, like that of the
conventional hinder, 1~ to cut and bind erain into bundles.
A push header s smnlar to a push Iinder except that it s
not provided with a bindime attachment  As s name di-
cates, it merely heads and elevates the grain fo a header wagon,
commonly termed a header baree.  This machime is used
mainly for cuttime very short evain or often alone for headed
grain, and since the amount of straw it handles is small, the
platform and euttime wmechamsin is wider.  In some cases
the bhundles are convexed direetly into the header wagon, or
they may be swathed  They may be conveniently operated
by one man and do the work as thoroushly as a conventional
binder will do it, and with inereased capacity because of the
Lavger size, and the fact that the erain is headed elimmates the
necessity of handhine o mueh straw

Types, Sizes, and Rating.—’ractically only one type of
push binder is on the narket. Difterent makes have different
mechanical Teatures, vet the characteristios ave largely alike.
Most manufacturers make these push hinders in what may
he termed combination machines so that they can easily he
converted from one to the other. This means that they may
be used cither as push binders or headers. These machines
are made in sizes of from 10 to 14 feets 12-foot machines
being the most common size. This figure of size is the length
of the platform and catting mechanism, and ifs rating s
similar to that of reanlar gram hinders or mowers.  Atach-
ments are provided for elevating the hundles direetly into a
wagon hox and for bunching flax,

138
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Headers, however, are not made so that they may he con-
verted into himders  Headers usually arve made laraer and
the THfoot size s most conmmon  Ratig Tor size s the same
and refers to the swath the machme wall ent .\ header wagon
traveling alongside the machme receives this headed grain,
and it is then conveyed diveetly 1o the threshime machine.

Hitching.-—When horses are nsed with a push hinder or
header they are itehed behind the machime, when a tractor is
used, this bimder or header s drawn by the fractor just as is
the conventional hinder  Some changes, however, are neces-
sary to use these machmes suceesstully with the tractor. They

T 2 —Ieader i ouse with header barge, hoth hemg diawn by tractor.

are so wide that they must he handled ditferently - The opera-
tor stands at the rear to euide the machme with what s termed
the tillev wheel”” where all fevers controlling the platform
and reel are located  One an can enide and operate these
machmes sucecesstully from this position

Because of the peeuliar construetion, the hitehing must be
done so that the tractor can travel a considerable distance
ahead of the machme itself to permit running the tractor on
the stubble.  Attachments may be procured to handle this
work in a satistzetory manner without daneer of trouble from
any souree whatever  His useless, however, to attempt to
hit.h the machine to a tractor without these attachment irons
or chains, because the frame of the machime is apt to be pulled
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out of shape 1if some other means than that recommended by
the manufacturer s used  Sinee the hiteh s so Tar ahead of
the machine proper, no attention need he paid to the distance

height of the draw har of dufferent tractors  The hiteh
attachment  1n
all cases should
be seenred to the

TRACTIT

main axle  or
parts adjoining
it. This part is
the main  sup-
port of the nma-
chine, about
whiceh the whole

machine is huilt
I, for am
reason, the side

draft  becomes

FLEXBLE

exeessive, it will A\ P
he necessary to
lengthen  the
hiteh  to elimi- ‘Tm)
nate 1t at least . AEcan

to some degree,

el

but this is very B — R
unlikely.  This, BRRc

however, should “1’.["5;‘1", e

not  be  done HL
without  bheme LJ Lr—’
Sur that

sure no

other  elements Fie 11— Tracton htches tor heade

enter into the

problem  Sinee the machines ave always used e Targe fields,
this can be done without danger of hmiting the work of the
machine as a whole  Manufactueers Turmsh all the necessary
matertals to go with a complete hitehand at s desnrable to



162 FARM EQUIPMENT

get these parts from the manufacturer of the particular binder
or header. It must be remembered that these hitehings should
m no way interfere with the handling of” the machine in the
field.  Neither should they inany way mterfere with lexibility
of the outfit. I direetions ave Tollowed elosely in doing this
work, satisfactory operations are hound to vesult.

Field Operation.—What has been said about the field oper-
ation of grain binders will apply to these push binders in
detail.  This same mtormation will also apply to the push
headers.  Both of these machimes have all the characteristies
of the grain binders and they do the work of harvestmg a
grain crop in a smilar manner, except that the push binder
and header wsually handles a nimimmum amount of - straw.,
The most important thing m the operation of these machines
Is to be careful not to cut so close that heads will be left
standing with the stubble,

Capacity.—The amount of work that one of these push
binders or headers will do ma day depends principally on
the rate of travel and the size of the fields m whieh the work
is being done.  Ovdimaly a 10-foot machine will cut from
20 to 25 acres a day. .\ 12-0oot machime from 25 to 30 acres
a day and a T-foot machime from 30 to 35 acres a day. This
is in fields of average size and at a rvate of travel of from 2
to 2¥4 miles an hour.  An merease i these figures may be
had by ruannmg the tractor a hitle faster, but 1t is not ad-
visable inasmuch as these machimes are primarily designed
for use with horses. At a speed of from 21, 1o 237 miles
an hour it is casily possible to cut 15 1o 20 per cent more
in a day.

Draft.—The draft of one of these machines varies with the
yield of grain.  Ovcdinarily {rom 650 to 800 pounds will be
required to pull a push hinder of this sort. A push header
will require from 530 to 700 pounds under average con-
ditions. Under very favorable conditions a draft of from
525 to 650 pounds may be encountered.
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COMBINED HARVESTERS

Function.—The combmed harvester is a combiation header
and thresher.  Some manufacturers use the term “Ieader-
Thresher™ Tor . s purpose is to head the erain, and to
thresh and elean it while moving over the field It can he
used in those localities where the gram matures unitormly

it A combimed harvester

and ripens completely on the stalk. These locahties are Cali-
fornia, Washmoeton, Orecon, Idaho, and that part of the
Northwest where eram s grown, Recently it has found favor
in that section of the conntry just cast of the Rocky Moun-
tains where during certain vears conditions are such that
the machine will do satisfactory work. It should cut grain
of varyving heights, thresh ity and elean it in a thorough man-
ner ready for baggmge. 1t should pull easily and be operated
165
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by a minimum number of men in the most convenient
manner,

Types, Sizes, and Rating.—There are two general types of
machines, namely @ the drawn machine and the self-propelled.
The former is usually hitehed to a tractor, whereas the latter
propels itself. The drawn machine may be divided into two
classes: the level land and the hillside types. The former
is one that has a vigid axle and is for use only on level ground.
The latter contams a levelime deviee so that the machime can
he used on sides of hills such as are found in the wheat
seetions of the Northwest. The machme s also used for

IF1¢ 117 —Nectional vies of tapieal combined harvester.

harvesting heans on the West Coast where they are raised on
large areas

The sizes of these machines vary from 9-foot size, which,
like a binder, represents the swath heine eut, to 24-foot ma-
chines, which ave Targe machimes used in the West. Most,
of the small machines of from 9 to 12-foot size are made to
use on level gronnd  The thresher size s in proportion to the
eud and varies from 20 inches 1o 36 inches. The rear of
these machines, that is, the sepavating part of the thresher,
is usnally a Tittle wider and will vary from about 36 inches
to about 54 inches. The two sizes, therefore, vepresent the
size of the thresher itself.  (See paragraph on this subject
in Chapter XVIIT)
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Hitching.-—This is a comparatively simple job, as practi-
cally all of these machines of the drawn type may e provided
with a tractor iteh. The hitehes arve usually placed so that
they are couvenient to hiteh to and the element of side draft
climinated.  The hiteh on some of the small machmes, which
are Arailers, travelmg practically on two wheels, must e
rigidly fastened to the draw har of the tractor, partieudarly
iu the case of small machines of 92 and 10-fool ent which
do not have a fore-carriage traek. The lareer machimes hay e

Fra. TS0 oot view of combimed harvester, <howie  plattorm and
draw bt

a third wheel, or fore-cnrriace, forward of the machine, which
is also the steering wheel o wheels, and in sueh cases hitehing
may be done by means of this stub tongue provided with
a clovis, These machimes, “combines,”  as they are fermed,
are provided with brakes to hold them when vome down
steep inelines. Practically all combimes ave driven by an
independent engime mounted on the machime atself. The
power from this eneine runs the cutting mechamsm and the
elevating aprons, as well as the thresher  On some very
small machines power to run the cutting and threshimg mech-
anism is taken from the bull-wheel mstead of from a separate
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engine, The tractor, thevefore, is used merely to draw the
machine over the tield.

Field Operation.——Nince this machine 15 a combination
header and thresher, it follows that what has been said in the
chapter on **Gram Binders™ vefervmg to entting mechanism,
the canvases and so forth, will apply equally well to that part
of these machines. What s said in the paragraph on ¢ Thresh-
ing Machines™ will apply equally well to the thresher pant
of this machine since 1t 15 nothine more or less than a thresher.

’

The necessary adjustiments which must he made on the eylin-

Frg. 149~ Combined banvester, provided with extonsion draw-chans tor
grin o wagon,  CAlso note holt dive Trom eneie )

der and concaves, the cleanineg fan and sieves, relates par-
ticularly to wheat, since it s the erop most eenerally handled
by machines of this cort  In some of the Western states barley
1s often handled by the wid of these machines, in which case
sieve adjustments may be made to suit this erain

The number of men required to operate these machines
will vary with their size  Ordinarily, a small 102 or 12-foot
machine, hitched belind a fractor, can be operated by {wo
men. One of them should look after the cutting mechanism,
operating the reel, the platform and the ¢luteh. This man
is referred to as the ““‘Ileader Puncher.”” The second man is
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commonly called the “*Sacker This man receives the grain
from the bageing spout where it is dehvered mto sacks which
are immediately sewed up by hand  These o turn are
dumped on the ground as the machime goes over the field.
[f the erain is to be handled in bulk and a wagon loader is
used, the “sacker™ s not needed X speeial hiteh for a wagon,
to receive this hulk grain, may he had that enables the wagon
to be drawn alongside the machine by the tractor  This
also permits of turnine and 1t s arranged so that wagons
are casily changed.  On machines of the fareer {3 pe which
iust be leveled, 1t will vequire move help. One man, who
is responsible for the machime, should fook after the mling and
after the machine as a whole, to see that 1t s workine properly
and at its best. I the header puncher s an exyert operator
he can Jook after the fevelimg also. This on any machine
should be looked after very cavefully  becanse unless the
machine runs level nowill not work well. On the larger
machines it also usnally reqrures two men 1o do the sackimg.

In wheat that is very heavy, 1t s sometimes necessary o
speed up the engme on the thresher o hittle hit and slow down
the tractor somewhat ~o that the machine will travel more
slowly over the ground and yet be able to do a satisfactory
job of threshime.  In locahties where there is mueh dew on
the grain m the mormme, ths shonld be fooked after carefully
in the same manner  The suecessful operator of a combine
will see that a thorough job of threshimg s done and with
the minimum amount of gram wastage consistent with maxi-
mum capacity of work

The College of Agriculture of the University of California
have made some mteresting myestivations of work done in
barley by combined harvesters and from their Bulletin No.
312 on ““Mariout Barley 7 we find that the average shattering
loss, where combined harvesters are used, is about 656 sacks
or 12 hushels per acre  This <ame hulletin goes on to say that
this shattering loss inereases proportionately with the length
of time the grain remains standing in the field. It is, there-
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fore, evident that work should be done at the proper time and
that these machines should be very carefully handled to get
good results and eliminate the waste or at least reduee it to a
minimunt.

What was sard about oiling bhimders and threshers will
apply to this machime also. The eylinder, Tike that of the
threshing machime, should receive special care to make certain
that it works perfectly.  The engme driving these machines
must have all the attention that the eneme of a tractor re-

Fro 150, Combimed havester veady to stat held worky

ceives, if it is to work with the degree of reliabihity which is
necessary for success on the farme - The truek wheels must
be ereased frequently as they carry the entire load of the
machine.

When these machines are equipped with arti-friction hear-
ings, it follows that less time need he spent in oiling them
than is ordinarily spent in oiling the average plain type of
bearing. They should be oiled at the heginming of the scason
with a high grade Iubricatimg orl.  When grease is used, a
light high-grade wrease should he purchased.  In such cases
it would hardly be necessary to fill the hearings oftener than
once a week  Where Heht oil is nsed for the threshing eylin-



COMBINED HARVESTERS 169

der, it is sufficient to o1l these hearings every three or four
days.

This machme may be used for threshimg from the shock or
from the stack. In sueh cases the headmg mechanism way
be detached and the machine set like » regirdar threshing
machine. What has heen sand abont runnme a thresher will
again apply equally well to the operation when {his machine
woused as a stationavy thresher.  In such cases, however,
the capacity is reduced  These machines are made primarily
to handle headed erain and it shocked erain s to he threshed,

Fig 151 — 0 speaial thresher used m combiation with a header, making
A combured haivester and thiesher wont

reduced capacity must be expected i good threshing is to
be done.

Where hundle grain is fed to the machine, it is important
to be sure that the bands ave always cut and the hundles very
carefully fed to the machine  This can hest be done by mgging
up a stationary hand feeding deviee. Tt however, only a
small amount of grain is to he threshed in this manner, the
heading mechanism wmay be left on the machine and {his grain
fed directly fo the platform canvas which will travel in the
customary way fo the evhnder.

Capacity.— Oue of these small 9- or 10-foot machines is able
to handle wheat on the average farm at the rate of from six-
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teen to twenty acres per day. This is at a speed of about
two and one-quarter miles an hour.  Where the grain is in
good condition, and even though the yield may be above the
average, the machine may be worked at a httle faster rate
of travel, and it is possible to cut twenty-five to thirly acres a
day with a 12-foot machine,

When machines of the 16-Toot or 20-fool size are used, it
follows that more work can be done and it is not uncommon
to find machines of this size catting from forty to fifty acres
a day, working on level land. In the nlly country work will

e, 152 =-Feld scene, showing combied harvester of the hillside type.

be done more slowly and the number of acres covered ma day
will be less. Large machimes will do correspondingly more.
A good average ficure which imay be used, when the conditions
of the grain are ideal and on level Land and tractor drawn,
will be 214 acres per foot of eut. A 10-foot machine, there-
fore, should be able to handle twentyv-five acres, a 20-foot,
fifty acres, ete,

Draft.— A small 9= or 10-foot marhine can he pulled on level
ground with a reasonably eood surface, and handling average
grain, with a draw har pull of from 900 to 1200 pounds. On
sandy soil, this draft will run from 1200 1o 1600 pounds.
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If the machine is to be used on a hill, the draft will he ma-
terially increased. A laree 20-foot harvester, used on the
side of a il m the loose sl of the Palons country, will
require from 2800 to 3500 pounds to pull . depending on
the conditions of the sorl on whieh it works, plus the con-
dition of the grain, that s, its yvield and also the degree of
care that was given in the way of Tabreation of the machine.
The soil is one of the ereatest Tactors because inoa slightly
sandy soil, particularly where the voleanic ash soil predomi-
nates, this fieure of draft frequently hecomes a bie item.
Repairs and Care.—\What has been said with reference to
the care of bhinders, particulavly the cuttme mechanmsm, will
refer to the same mechanism on this machime  What s said
on the subjeet of Repan and Care of Threshers will apply
equally well to the threshing mechanism of the cominned

harvester.
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MANURE SPREADERS

Function.—The purpose of this machine is for handling
manure to he used as fertilizer e the soil. Machines of 1he
conventional sort have some of the charasteristies of an or-
dinary farm wagon  However, hecause they work m the field,
and also because the power received from them must he ap-
plied to the spreadime deviee, the wheels have wider tirves.
This power must he taken trom the rear wheels, whieh have
provision for fransmittimg the power to the spreading mech-
anisimy,  The spreader should he low to facilitate Toading,
should draw light in
the field, and, in un-
loading, spread  the
material on the land

uniformly.
Types, Sizes, and
Fig. 155.~Diag style, endless apron type, Rating. —Muanure
front end spreaders arve made 1m
two general  types.
One is made with what is termed an ““ Endless Apron” and
the other is made with what is termed the “Return Apron,™
The endless apron may be a tight bottom or drag chain style.
On various machines, the beater and wide-spread eylinder
differ slightly. Various devices arve used in the way of chains,
gears, and cams to alter the amount of material that is being

spread.  This is done because some soils veguire more manure

than others.  The change is casy to make and is also very

essential.  Attachments for spreading lime may be purchased
172



MANURE SPREADERS 173

to put on some makes of spreaders. Straw spreading may be
done by the aid of a special attachment hike a rack to hold a
large quantity of straw.

The size of these machines is usnally given in ferms of
capacity to handle a gnven number of bushels at one time.
Some machines are rated i capacity figures of pounds. Such
rating of the machmes is very indefinite, because manure
varies in weight and density. The ratime of o machme in
bhushels wounld, therefore, he subjeet to the same error as
rating  in tons  or

peunds, Some manu-
Facturers use a num-
ber or letter to desig-
nate a size sueh as size
2 or size B It may
be seen that all the
manufacturers’  rat-
ing figures are not on

a4 comparable basis

i

I'he average farmer
can,  however, very It 150 Thght bottom, endless-apron Gy pe,
casily seleet the ma-
chine size hest suited to his needs according to his own judg-
ment and general knowledge of capaciiies, because he is
familiar with such ifems

Hitching.— It is comparatively easy to hiteh one of these
machines to the conventional fractor.  About all that is re-
quired is a stub tongne with a ¢levis for the end  This clevis
may be nothing more or less than two wrought straps above
and below the toneue, with a pin passing vertically through
the end  This areangement permits hitehing the machine
diveetly to the draw bar of the tractor. Tlere, too, care should
be exercised not to hiteh so close that in furning short the
tractor drive wheels interfere with the front of the spreader.
On tractors that have a low draw bar the tongue should he set
proportionately lower, and on many spreaders this is possible,
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[t might even be necessary in some cases to make iron attach-
ments for the tongue with some vertical adjustments like those
on a grain drdl to facilitate hitehing to a tractor with an ex-
tremely low draw bar. The thing to wateh particularly is to
see that where a low draw bar s used that the pull is not down-
ward on the
tongue in an ex-

coessive  amount
which brings an
u e e essarily
heavy  load on
the front wheels
ol the machine
If there is such
a tendency, the
hitehmg  deviee
should be
lenethened
which will help

116, 155, ~Ruub-pole with tch-clevis

to overcome such trouble.  There is no danger of getting a
hiteh that is too hieh with the conmventional type of tractors
in nse foday, beeause most spreaders are hitehed about the
height of traces used with horses, and this arrangement s
satisfactory.

Field Operation.—The spreader is not an mtricate ma-
chine, althongh there are sears, sprockets, chains and vatehets
of various kinds and sizes on varions machines which will
require some attention m the way of lubrication. Tt isa aood
plan to ol the machine thoronghly cach morning and noon
before starting out.  The wheels, particularly  the front
wheels, should be well greased, and the vear axle hearing
shonld not be negleeted hecanse it carvies a heavy load. The
beater, regavdless of ifs location or style, has heavy work to
do and rotates quite vapidiy, so it needs oiling very often.
The wide-spread exlinder, although having considerably less
work to do, travels at a good rate of speed and should be
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olled carefully and frequently  Where idler gears or idler
sprockets of various kinds are used, they need watehmg to be
sure that they operate without tronble

Fra, 1O6—Driving doviee tor beater and wdespread,

The chains should a'™w s he kept in fit condition so there
is no danger of thens hreahime They should never he so tight
that there is danger from this source  They should not be
Ulowed to get so loose that they will elinnb the sprocket and

i, 157 Speed change mechanisn.

inerease the tension to the breaking point Whenever pintle
chains are used, they should he oiled frequently. Sinee these
machines stand out of doors practically all the time, par-
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tienlar attention should be paid to the oiling of all rubbing
surfaces.

On modern spreaders provisions are made for spreading
the manure on the land in varying quantities.  Rich land
requires less than poor land.  Adjustments for varying this
quantity may be made on the machines and this should be set
to suit the field vonditions.  On most machimes adjustments
of this sort can be made, and the machine is marked so that
it it does become disturbed 1t can always be set back to the
original mark if the place 15 remembered.

1t is well not to attept to do too mueh with these machines,
particularly m handhing material that is very heavy. The

"

., ""l: e To.
DA i

i, 158 ~Conventional spreader, hitched o tracton

aprons, whether of the veturn type or endless type, should
be watched carefully to see that slats, when hroken, ave ve-
placed immediately. I a slat should become broken the
best thing to do is remove it immediately and replace it
with & new one at the earliest convenient time.  Some care
should be used here 1o see that the new one is exactly the same
shape and size and that the holes are drilled in the proper
place so that the chain is not spread or drawn together.
Where high grade rvoller heavings are used on these ma-
chines, whether they are on the axle, on the beater, or on the
wide-spread cylinder, the need for oiling every fime the ma-
chine is used is eliminated.  In such cases these hearings
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should be vemoved once a year and cleaned with kerosene.
They should be replaced and packed with a light grease, about
the consisteney of vaseline, or with an engme ol like that
used in motor cars, and reassembled, 1t is not a eood plan to
keep a spreader Toaded and let 1t stand, not even over night.

Capacity.--The amount of work which one of these ma-
chines will do in a day vavies, and is m accordance with the
amount of fertihzer spread, the distancee it must he hauled.
and the rate of travel. In a survey made by the University of
Nebraska 11 was found that on 133 farms the average spreader
had 67.25 bu. capacity, and that it made on an average of

I'1a. 199, —=Npreader, with beater on rear axle,

1276 trips m a day, an average trip heing 1257 vrods. When
used with a tractor it is possible to return with the empty ma-
chine at a mgher rate of speed than when hauling a load out to
the field  Added to this is the facet that spreadimg may be
done a little faster. Of great importance s the fact that a
uniform speed may  be  maintained  which  assures  good
spreading.

Draft.—The power required to pull one of these machines
varies with many factors It will reauire more draft on grade
than it will on level land  Working m a sandy stubble field
will require more draft than working on sod. A\ large spread
will draw heavier than a small one  Even spreaders of the
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same size often show a big difference in draft due to variations
in the weight of the manuve bemg handled. Tests made with
a sixty-bushel machme, working on level corn stubble with
a good footing, vevealed that 1t requured 530 pounds o pull
the  machime  imme-
duately after it was

put into  gear, and
the spreading started,
This decreased as the
load  decereased  To
pull this machine mto
the field  before
spreading started re-
quired 428 pounds
To draw the machine
empty required 160
pounds in the field,
and one-hall” as mueh
on  the  hard  road
To draw this  ma-

chine on sod in o a
level  field  required
472 pounds, On the

116G, 160, — Straw-spreadimg attechment tor
recular spreader

average, machines of this <ort will require hetween 400 and
450 pounds on stubble and between 300 and 350 on sod when
the machme 15 m gear and the spreading has well started.
A machime well otled and m good condition will show less
draft than one poorly hubricated and badly out of line.
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WAGONN

Function.-—Wagons, as we all know, are for hanling loads.
This chapter refers to the ordinary farm wagon used for
haulime m combmation with a tractor

Sizes.—Manulacturers of Tarm wagons have wagons stand-
ardized with reference to sizes for capacity and also to tread
This means
that the wheel track is the same as that of antomaobiles

Al standard farm wacons have a d6-ieh treac

The followine table <hows the sizes and capacities of difTer-
ent farm wacons

Wagos Grak

CAPACTTY
FARN FARM
CUMBERLAND | CENBERLAND i
g k N MOUNTALN
S/ AR SOUTH- SOUTH
X B S WITH STERL
WITH € SaK WISTERN - WESTLEN
. SKEFINS OR
SREINS W ESTLRN WIESNTERN . .
X STFEL ANLES
VATLEY WITIHE | VALLEY Wil
STURL SKEINS |OSTEEL ANXTES
Taght 1500 1hs 2000 s, 2000 1hs, 2300 1hs,
Medmm S0p0 A5000 s Bo0n e 1000 1
Standard 00 R S000 J5000 ¢
Tteavy 600 GA00D v Ga0n e 000 e

All gears have the size and capacity stenaled on the wagons.
These size ratimos take the place of the old customary size
Wheels are
of two heights for all seetions, namely - high wheels -H-inch
front and H0-ineh reav, and Tow wheels with 40-meh front and
44-inch rear.
cause it is Jower and more convenient.
179

rating, which referred to the size of the skems

The smaller size s hest fitted for farm work be-
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Hitching.—To get the most out of a tractor means that
whenever possible and convenient, wagonloads may be hauled
singly or in trains of two, three, or even four wagons. The
hitehing device, while not complicated, is important. It is
useless to try to use with the tractor a conventional tongue or
pole mot equipped with regular attaching irons. A stub
tongue, first of all, shonld be provided, which provides means
for hiteching to the conventional draw bar of the tractor. If
this tongue is to be made on the farm, it is well to see that i
is not so short that turning corners will cause the front wheel
or wagon hox to mterfere with the tractor wheels or action
of the Tugs whieh may be used. 1t may be the same style

F1a. 161.—Short-turn trader-wagon and tongue for traler hiteh,

tongue as that used on a dise harrow, or any machine coupled
to a tractor.  Tts elovis arvangement will permit of hitching in
the casiest manner and facihtate uncoupling

The conventional wagon has a tongue some 20 or 22 inches
from the ground.  Tractor draw bars, in most cases, are
from twelve to seventeen inches Do not use a tongue that
is too short when hitehing a wagon to a tractor with an
extremely low draw har, This wonld tend to pull the front
of the wagon down and bring an unnecessary load on its
front wheels [t may also have some effect on the tractor
by tending 1o lift the vear. Where sueh a combination is to
be used, the stub fongue should he Tengthened a foot or two.
Where the draw bar of the tractor is sixteen or cighteen inches
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from the ground, and that of the wagon 20 or 22 inches, a
tongue of from 5 to 6 feet m length may he used

Where this hitel s made on the faem, ot should he strong

enough so that ot will hold the wagon when comg downhill.

This statement applies also to the material that is used. Tt

is important to seleet a sound piece of wood that s straight

1'1G. 162 Pole humper and gude horn for tear exle of forward wagon,
Also note spearal pole Tor wagon for tractor use,

grained and free from knots or windsshakes, in fact, the very
hest of wood procurable should be used for this tongue, A
straight-erained, hard wood sueh as ash, maple, elm, or
hickory, if it is perfeetly straight, will do for a tongue.
Sueh a hiteh as deseribed wounld prove satisfactory for pull-
ing a single wagon loaded to capacity behind a tractor. When
two or more wagons are to he used, special deviees should be
procured.  The illustration shows a chain draw bar which
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it is necessary to use from the front axle of the first wagon
to the front axle of the sceond wagon and so to the next A
stub tongue with special attaching irons on the second and
following wacons should also be used for fastening to the
rear axle of the forward wacon, as shown. This special tongue
for the second wagon with special attaching rons are different
from those used tor hitehime the first wacon o the tractor.
The purpose of the chain is for pullimg the load instead of
trying to do this by means of the reach. .\ iteh between the
first and second wagcon, as thustrated, permits of casy turnimg,

GUIOT RORN %
FURN T WACON S =~
' A

75
T cHalN
CARR T L NK

T e BUMPER

I'tG. 160 - Diagian showime how  second and tond wazon should he
conpled

and also provides a bumper for the fongue which has been
found necessary and convenient to chminate danger of hreak-
ing the rear axles or at least damaging them, or, what IS more
likely, breaking the toncue itself. The horn, projecting from
the rear axle of the forward wagon, is the supporting means
for the tongue of the trailing wagon. s purpose s to carry
the tongue when the slack s faken out of the ¢haing as would
be the case when pulling a load. 1t also pernuts turning cor-
ners without danger of cramping the tongue or doing any
other damage.

Where continued hanling is done with the fractor, it is
advisable to use special short turn trailer wagon carriers,
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These carriers are provided with front and rvear axle turning
devices and ave coupled with steering rods  Wagons of this
sort are made extra strong, and since they are used exclusively
for hauling purposes, the cham hitehime device mentioned
above is not part of the equipment, neither s 1t all needed.
They are also provided with means to make the work of hiteh-
ing and unhitehing casy and convenient. .\ regular wagon
hox can he used with this trailer carrier and several of them
can be used behnd the tractor very conveniently and effec-
tively.

I'te 166 Tractor with rtemote control used tor haulmg wagons

Operation. -Ahout the only thing to bear v mmd in the
use o wagons with the fractor s frequent and thorough
ereasing ol the wheels and skeins, and speeral attention to the
hitehine.  When used on hard stone roads, the fives heing
iron, the wagons must be run at reasonable speeds Running
wagons at four or four and one-halt miles an howr over hard
rough stone roads fends to peen the fires, which, in turn,
expands them so they heeome Toose and often fall off. Moder-
ate speeds of from two to three and one-half miles an honr,
and oven fouwr miles on a diet or eravel road, will be found
satisfactory.

Draft. -The followme table, which represents tests made
by the U, S, Department of Agriculture, shows the draft of
wagons on diffevent road surfaces, based on capacity in tons.
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ROAD MACHINERY *

Function.— This chapter s devoted to machimery for road
work.  Machinery for voad mamtenance only, for dragemg
and seraping the road, will be considered heve  Sueh ma-
chines as contreactors’ eraders and levelers will not he con-
sidered as part of the farmers” work, because their use is
largely restrictad to the regular road-bhuilder who makes road
construetion his specialty.

The purpose of the or-
dinary  drag or oo
grader is to keep dirt or
aravel roads in first elass
condition by covermg the
ruts and crowning  An
ordinary  drag  of the

smaller S1705. while

m('“l]-\' a load for twe I're 165 Single voad-diag, S-foot,
or three hores, may be

made bigger and become a load for a small fractor  Such
a drag, while ondy 6 or X Feet Tong, may be set at a good angle
for tractor work and even two or three of them may be used
in this manner.  Hs work will become more efficient and a
ereater arca can be warked moa shorter period,

The regular type of erader—or seraper, as it is often
termed—may have a 12 or oot blade, and is used in
places where the road must e built up and crowned.  The
ordinary drag serves more to keep a road in condition after
the seraper has really bttt up.

* See Farmers' Bulletin 95 Good Roads for Ifarmers.”
See Farmers' Bulletin 597, The Road Dr

I8A

I
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Types, Sizes, and Rating.—Road drags are either home-
made and of timber, or purchased trom regular manufacturers
who make them of metal. The former, it properly made, will
serve the purpose, but need new steel blades from time to
time as these become worn. The wood frame should last well,
if cared for when not in use. The angle of a wooden home-
made drag is generally constant, while a purchased steel drag
is provided with levers to chanee this angle.

A grader is a special machme and it is usually the property
of the township.  There are hardly any differences hetween
graders made by various manutacturers and there is, in

I'ta. 166, --Triple road-drag.

general, but one type or kind of grader  The length of the
blade determines its size ratimg. .\ grader may be a 10-foot
or 12-foot or T4-foot, indicating the total leneth of the
grading blade.  Some manufacturers build and sell a special
machine for grading, but while it is a power grader in every
instance, it may he used for other work too. Sueh a machine
carries the blade rieht under its frame.  The operator of
the grader also operates the blade, making an excellent and
economic toad-working machine, and doing the road work at
minimum expense and in the best possible manner.
Hitching.—The drags illustrated may be hitched directly
to the tractor draw bar, with the chain or cable usually sup-
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plied, which is about 5 feet from the drag, unless the draw
bar is more than fifteen inches ngh.  Where sueh is the
case, an extra chain two or {hree feet in length should he
used between the tractor draw bar and the hitching link of
the drag. This lessens the tendeney of the high draw hars on
the tractor to lift the front of the drag and defeat the work
for which it is intended.

Graders very often work pretty well over on the side, while
the tractor will work nearver the erown of the road  This side
draft may be partially overcome by lenethenme the hiteh as
shown in the illustration.  Where two eraders are used on
a narrow road, one will corateract the other, thus eliminating

I'ta. 167 Road scraper i combimation with a tractom

the side dratt on the fractor, hut in either case 1t necessitates
the use of a long hiteh.

Operation.—The use of the drag is a comparatively simple
job. The characteristies of the sml, together with its hard-
ness, will determine whether some additional load must be
carried on this machine to get vesults. To have it do effective
work on a road of black land that is packed pretty hard may
require heavy loading with sand bags or stones. Sand bags
are more practical to use because they stay in place. When
two of these drags are used, both should be loaded equally.
They should also have mdependent hitehes to the draw bar
of the tractor and be set at the same angle

Where the conventional blade grader is used an extra man
will he always required on the grader to operate the blade.
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This man is enabled to guide the front wheels from his position
on the machine so as to get the grader well over onto the
side and bring the dit from the ditelup to the erown of the
road. It is a pretty good plan, i using a heavy evader, with
say a 12- or T4-foot blade, to have a stanal ora whistle of some
sort with which fo signal the tractor operator when it is
neeessary to stop immediately. This will make it nnnecessary
for the man on the tractor fo be contmually turmme avound to
see how evervthime is procressimg. 1t is not a had idea to use

i 168 —Independent road-<crapet

a break pin of some sort in the hitehing elevis so that in case
the blade of the mrader goes too deep, or strikes astimp oran
obstruetion, this pim will shear and avoid doine serious damage
to the grader,

Tt is best to work the eraders very slonly To use a grader
at a speed of more than two miles anhowr 1y folly and a
slower speed is often more desivable 11 the fractor has a
low gear it should always be used in preference to intermediate
or high gear. Better results will be seeured and the machinery
as a whole will stand up and perform mueh better,if a uniform
rate of travel is maintamed. Tt might he said that the draft
of the grader is the maximum amount that the tractor can
pull, since it is possible in any case to stall a tractor with the
grader if the blade is set deep enough. It s better, in every
case, to go over the road twice, taking a small amount each
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time rather than to attempt to do too much in one operation.
This not alone saves the grader, but is also much easier on
the tractor, besides doing a better job on the road.  Even
three trips over the road, making the work of the ontfit lighter
and steadier as a whole, is preferable to {rying to do too much
at one time,

The care of the erader is important  The various gears,
cams, lovers, and other deviees used for angling the blade and
altering the depth should all he hept well greased to make
the work of the man on the grader as easy as possible. T is

I'1G, 169 —Road-drac, sospended under a motor cultivator.

also highly important that the truek wheels on these graders
be kept well greased, because they have constderable work
to do.

Capacity.—The amount of work a drag or erader will do
in a day depends on the speed of the tractor. At 2 miles an
hour a drag will go over and back onawile streteh in 1 hour,
With a triple drav this streteh could he covered in 5 hour.

Graders are usually worked slower bat inany - case only
on one side of the road.  The amonnt of work these road
machines do is all a question of tractor travel and Toad
condition,
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. Draft.—A log drag will show a draft of from 275 to 400
pounds. A steel drag well angled and loaded will have a
draft of from 300 to 450 pounds.  On very moist c¢lay roads
this may run up to even 650 pounds,

Graders will show a draft of from 1500 to 2300 pounds
for regular voad work. For working up ditehes the draft

-

Fia. 170.—Heavy-duty road-grader and tractor  (Note lengthened hiteh,)

may be as much as 4000 or 3000 pounds.  Draft is a very
big problem, and as in plowing, the effeet of the hiteh and
the effect of the soil or road conditions has a decided influence
on the draft of the grader  Perhaps the biggest factor in
draft is due to the judgment of the man operating the hlade
of the grader. e can set the blade pretty well down—in
faet, so far down that it will actually stall almost any tractor.



CIHAPTER XTIV

MISCELLA

EOUS MACHINES
('ORN PICKERS

Function.—This machine pieks the ears of corn from the
standing stalk in the field, removes the husks, and by means
of an elevator delivers the ears to a wagon box which may he
drawn alongside the corn picker. The husks fal' through to
the ground.  To accomphish this the machine embodies snap-
ping rolls which remove the cars from the stalks, and husking
rolls which, in their “w.n, remove the husks from the ears.
1t should handle the work of preking corn from fields of
various vields and in varvious conditions.  To expeet to pick
cars from down corn would he nnreasonable, and it is also
impossible to pick all small cars and ““nubbins.”’

Hitching.—The corn picker is provided with a fore-carriage
which should always be used when hitehing hehind a tractor.
So much of the mechanmsm is carvied on this fore-carriage
or fongue truck aitachment that to dispense with it is im-
practical. Tt is also important that the operator of the corn
picker ride on the machine so that he can at any time see if
it iy performing properly  When hutehing a machine of this
sort 1o the tractor care should be used to see that room is
allowed for turning. A\ stub tongue is the hest means of
hitehing {o the tractor.  Chaims should not be used, hecause
when workimg on a hill and gomg down grade it may he very
inadvisable to have the corn picker travel ahead more rapidly
than the tractor. A stub tongue also permits of casy turning
and of hetter control. It i desirable to use a wood hreak pin
in the clevis.

191
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Field Operation.— As the picker is used for corn it has a
heavy duty to perform and must necessavily be very well
lubricated. The drive wheels and the drive ehains, together
with the countershaft and eross-shalt, should receive eon-
tinued attention from the operator.  The snapping rolls at
both ends, and particularly the lower bearing, need special
care. The bearings should be oiled very often. The husking
rolls, too, require frequent oiling.

Fra. 172 Corn pcker, with ear-wazon herng drawn by single tractor.

It is well not to foreet to oil the elevator that conveys the
ears 1o the wagon box, and attention may appropriately be
called to the bearings at the onter end of this elevator which
can be reached only from the wagon box into which the cars
are delivered.  The bull wheels and the fore-carriage wheels,
and the gears and the shding clutehes should also be oiled
very often. [t is essential that Tizht oil be used, beeause most
of this work is done late in the scason when the temperatures
are unusually low and the average heavy oil gets too thick
to run into the small o1l holes so that it cannot oil the bearing
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properly. A high grade light oil that will flow’ freely from
the spout of an oil can in cold weather is desivable.

The operator of the corn picker is enabled, by the aid of a
lever, to set the machine either down or up at the front end
as he chooses, so as to get all the corn and to handle it in the
most satisfactory manner  Some care should be used to see that
the nose is not run so low that it will continually dig into the
hills and become a facter m the dratt of the machine  The ex-
planation of husking rolls in the chapter on the Husker-

Fio, 175 - Potato digger e tield,

Shredder will apply equally well here  that in the same chap-
ter, on snapping volls, while not applying exactly to this
machine, has a decided effect on the performance of these
parts.  This machine should be used at a moderate rate of
travel, for when used with a tractor, if the rate of travel is
too fast, poor and unsatisfactory work will be the vesult. A
speedd of from 2 to 214 nnles an hour is desivable,
Capacity.—Used in combination with the tractor, this ma-
chine is able to pick and husk the corn from four {o six acres
a day at a speed of two and one-quarter miles an hour when
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corn is planted forty-two inches apart.  Where conditions
are such that the land is Tevel and the corn all standing, as
many as eight acres may be covered in a day. The use of
the tractor at increased speeds would materially inerease the
capacity, but it is not desirable to run the picker any faster
than two and onc-half nules per hour.  The danger of
running too fast lies m the fact that mueh of the corn would
be uprooted and the vesult is very poor picking, which means
waste.  This s not economic farm work even though a large
acreage may be covered inoa day.

Draft.—The vower requirved to pull a corn picker depends
on whether or not an anxiliary eneme is used in combination
with the machine itself.  Where the uyvmiin;: power is taken
from the bull wheels, thes machine will, on the average, re
quire about 1150 pounds to draw it In extreme cases this
figure may be as high as 18300 pounds. Where the mechanism
is run with an independent engime, 850 pounds will, on an
average, he sufficient 1o handle the  machine running  to
capacity, and in cases where sandy soil predominates, this
figure will often be more than 1000 pounds. There are many
factors entering into the question of draft. The greatest of
these is the deeree of Tubrication and the condition of the
machine as a whole  “The yield of the corn is another factor
that materially affects the deaft, but it is not as big a factor
as the condition of the machine itself.

Poraro DIGGERS

Function.—-The potato digger harvests potatoes by digging
them out of the ground T shonld work cqually well in heavy
and light sotl or in any eround that is very dry or very damp.
1t should die the potatoes and separvate them from the dirt,
which forms a part ol the mass that s bemg elevated.

Types and Sizes.— All diggers have mueh the same charae-
{eristies, and they work in practically the same manner. The
merhanieal differences in these various types are slicht, The



T

QUIPMEN

~
vl

FARM E

196

SASSp oo J—'FLT 0L




MISCELLANEOUS MACIHINES 197

sizes vary from abont thirty inches to forty inches in width,
referring to the distance between the sides, or. in other words,
the width of the rake which elevates and separates the potato
from the dirt.  Speetal tractor digeers to withstand  this
heavy work are now on the market which are a means to better
and more rapid work of digging potatoes. .

Hitching.—To hiteh a potato digeer to a tractor is com-
paratively simple.  The fongue truck carrying the front end
of the machine is a part of it and should always be used. A
stub tongue with a clevis arrangement tehed to the tractor
chould also be used. T desirable, a chain with a short length,
one or two feet, may he used  The ditference i height be-
tween the draw bar of the different fractors has httle or no
effert on the work of the digeer, unless this dif erence is so
great that it causes trouble. But the digger should he hitehed
in the center, as this will prove o he  the simplest
method

Field Operation.—The power to operate the rake, which
elevates the potatoes, tovether with the ground, is derived
from the wheels, which arve provided with Jong Tues to give it
the necessary traction  This elevator s frequently termed an
Sagitator,” and its action s procured by means of elliptical
sprockets which agitate the elevator rake {o sepavate the dirt
from the potatoes As the dicger works in the ground par-
ticular attention to othne 1s essential. The various sprockets
and shafts upon which the agitator elevator runs requires
considerable care, particularly those at the lower end; like-
wise, the main axle, toeether with the countershalt and the
gears between then.

The operator should set the machine into the eround just
deep enough to do the work of dieging without lifting any
more dirt than is absolutely necessavy, for Tifting dirt absorbs
an unnecessary amount of power and overloads the machine.
The potatoes are usually deposited on the ground at the rear
of the machine, after passing over a forked shaking device
which further agitates them, and which also delivers them
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pretty well to one side of the hill, making voom for the tractor
to go down the next hill which is to be dug

Attachments.—--Various attachments for this machine may
be procured for different purposes. One of the most common
of them is a separate engme whieh s usnally set above the
digger and which Turnishes the power to operate the rake
or agitator stead of taking the power through the wheels,
The tractor furnishes the power necessary to draw the ma-
chine itsell in the field.  When an eneine s used with this
kind of machine it must be mounted aceordimg to the directions
eiven by the manufacturer. NI the necessary attaching irons
are fwrnished, and when directions are closely followed, prove
a very satisfactory attachment Tor the digeers, Ina heavy vield
of potatoes, it will be possible to travel very slowly over the
ground and do a thorongh jobh of diceme and separating
the potatoes from dirt and vines  This is becanse the elevators
run independently of the rate of travel.  Elevators for de-
livering these potatoes forward to the side may also he pro-
cured.  Other attachments sueh as vine trimmers and shakers
and stone traps, rolling coulters, ete | can he procured when
it is necessary to use them  Road vrimes, whieh are tives to fit
over these high Tues on the wheels, should also he procured so
that the machine can be moved over the road or from field
to field.

Draft.—"The draft of the potato digger is very heavy and,
therefore, the tractor affords a  particularly  handy  and
economic means of doing the work in the shortest possible
time. The soil has a deaded influence on the draft, bhut since
most potatoes are grown in soil of a similar chavacter, the
draft in various localities will be nearly the same. Tt has
been found that the difference in draft m machines of this
sort varies from 650 to M0 pounds.  Tests which have been
made reveal an average of 734 pounds for cach machine.
This average refers to machines receiving their power from
the traction wheels.  Where an independent engine is used,
draft is reduced only about 1097, or about G60 pounds, owing
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1o the fact that the engine adds some weight and in a measure
offsets the results obtained, but even then it can be seen that
the reduction is worth wihile.

Capacity.—The capacity of the potato digger is about 6 or 7
acres per day. This ficure may seem a trifle low, but potatoes
should e carefully handled in the harvest. A rapid rate of
travel may cnable the farmer to cover more ground, hut at
the expense of not diggimg the potatoes thoroughly. A rapid

i 175 Spraver tiactor drawer,

aait mieht also injure a ereat many, which would reduee
their erade.

STALK CUTTERS

Function. - -The stalk cutfer is used primarily for cutting
cornstalks when the corn has either been picked or ““hogged
down,” so that they may he plowed under in the easiest
manner and cnable the farmer to prepare a seed bed.

Types and Sizes.—Stalk cutters ave very much alike.  All
are built on about the same principle and have a series of
knives that cut the stalks on the ground. Some of them
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are of a single-row type and others of the double-row type.
In either case, their construction is identical. They may have
either a single evlinder or double eviinder.

Hitching.—This machine may be hitehed very simply.
Sinee it has no side draft, it may be hitehed by a stub tongue
to the tractor draw bar by means of a clevis.

116, 176~ Double-row «talk-cutfer

Field Operation.—The knives which do the work should he
kept sharpened, for unless they are sharp they will not cut
the stalks and, consequently, will in a measure defeat the work
of the machine.  Pressure on the entting evlinder to which
the knives are secured can he altered to suit the conditions.
The lever for setting them is conveniently located. In no
case, however, should this alteration be any greater than
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is absolutely required to do the cutting. o will be
found that this pressure is against a spring on cach side
of the eylinder which allows some leeway in case obstructions
are encountered.  The springs will then compress and avoid
damaging the machine  The usual attention m the way of
oiling must he given to the wheels of the machme itself. The
evlinder shaft hoxes, which are subjected to the heaviest work,
need care in lubricating.  In very badly tangled corn, the
exlinder may tend to wind, this happens when stalks get be-
fween the arms of the evlinder itself. Where thns ocenrs,
they should be eleaned ont The operator should not attempt
to run with a load of trash i the entting ey hinder.
Draft.—The draft of the stalk cutter is from 350 to 400
pounds.  This s all that will he veguived fo pull a double
machine under the most severe conditions, when it must be
working free. 11 the exhnder is wound wp with frash and
stalks, the draft may be twiee as ereat and run up to 700 or
800 pounds without accomplishme any more work.
Capacity.-—'T'he capacity of a single-vow sfalk eutter is from
7 to 8 acres a day. The double row machime will do twice
as much, or from 11 1o 18 acres a day. This accounts for a
rate of travel of aboul 2 to 205 mules per hour.  As this rate
of travel is inercasel, then, so will the capacity be inercased.



CITAPTER XV
TESTING MACHINERY I'OR DRAEFT

Al machinery that s drawn by the tractor, or by any other
drawing deviee, is veferred 1o as having “dvaft,” which is
usually expressed m pounds — The machine that does the
drawing, whether it he a tractor or a horse, or even a locomo-
tive, exerts enerey, which is termed pull.™ 1€ is important
to get this distinetion hetween draft and pull elearly i mind,
because it 1s referred to throughout this book.  Various me-

Fra. 177-A—Indicating sprng deaw-har dynamometer,

chanisms are used to record the draft of machinery or the pull
of tractors. These devices or instruments are termed < Draw-

7 The simaplest forme is a sprimg dyna-

bar Dynamometers.’
mometer with a dial and a hand which record the number
of pounds required either o streteh or to compress the spring,
as the case may beo The dynamometer shows only the pounds
exerted by the machine that is pulling the load.

There are other machines on the market which have a clock
mechanism as a part and this mechanism records time as well

202
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as the pull in pounds  On such machines, as illustrated, it
will be seen that the number of pounds pulled are not only
shown on a scale, but that they are actually recorded on a
strip of paper  The record on the paper indicates the pall in
pounds and the time which has elapsed  Still other machines
of this type do all this and, in addition, record the distance
over which the pull is made. In other words, the three factors
of pull in pounds, time elapsed, and distance traveled are
recorded on a chart, enabling anyone to caleulate the horse
power, which, of course; is hased on Hifting 33,000 pounds one
fool Tn one minlte.

The machine illustrated (Fiewre 178) was used 1o make all
the tests from which the data 2iven in this hook was obtaimed.

oY)

g, 177-1 - Recordimyg <primg draw-har dyuamometor,

The dyvnamometer is termed a ““hydrostatic ™ dy namometer he-
cause 1t has a flad, usually oil, in a rabber bag between a
piston and a head on which the pressure acts. Pressare on
the thutd s carvied through a small copper tube 1o the gage,
where, by means ol o hourdon spring similar to those used
in steam gages, the pressure is actually recorded with ink on
the paper dial. This gace contains elock works which record
the time on the paper dial also. The dial is moved by the
action of the {ramler wheel attached to the tractor, and by
means of a speedometer cable it moves the paper dial or
chart.  Calenlations are made by getting an average reading
from this chart, which vepresents the average draw bar pull or
average dralt.

The average horse power is determined by the following
formula:

Average Draw  Average diaw bay pullbm pounds X distanee traveled in feet
bar 1L.D. T ome elapsed meomnnutes XC33,000
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The illustration shows how this dynamometer is coupled
between a tractor and a plow, and how the records are made,
Tractors are made with a lunted amount of draw bar pull,
which varies according to the size and weight of the tractor,
and also  the  soil
upon which it works.
Plows, too, have a cer-
tain amount of draft
which varies accord-
ing to the type of

W T TR - oGT i
R A

plow, the speed  af
which it travels, the
adjustments  of  the
plow, and the various
soils in o which  the

plow works.

It is not possible
for every  tractor
operator 1o make
tests of his tractor
and implement, and
it s quite unneces-
sary.  Fach  manu-

16, 178 - Recording hivdrostiate draw har
dviamumeter, Tacturer furnishes Tor

use with the fractor
implements that are hased on field operation and fests made
by fhe aid of a dynamometer. The information given under
each heading, with reference to the draft of machinery, will
serve for comparison of the various machines used in com-
bination with the tractor.  Manufacturers, therefore, are
enabled to recommend for use with their tractors drawn
machinery that will give satisfactory results.

The dynamometer enables them to make tests in the field
under varying conditions of soils to know exactly what com-
bination of tractor and drawn implements go best together.
They are also able by the aid of this dynamoweter to get the
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draft of machines of various types and of machines equipped

with anti-friction bearimg as compared with those with plain

bearines. They are also enabled to find out at what speeds, or
I . 1

rates of travel over the ground, the various machines pull the

€ Batween
N\ tach Murk
Reprosents
[ 0ne Minute
I Travel
Varying,
y Aording to
Spot and
A Distancy Laad
Traveled
per Mar 1o

B neproents ¥ ourds Poll The Fur-
oo b the Cuater b ol T the
urvairr the Pull

i, 179 —Record chant made with hvdrostatic draw bar dynamometer.

lightest, consistent with the work they perform  These in-
struments are of value to all concerned simee by their aid,
information of this sort hecomes available whieh enables the

farmer 1o get better tractor and tmplement performance.
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CITAPTER XVI
BELT SPEEDS

The subject of bell speeds vefers particularly to those belts
which are used for transmittine the power from the tractor to
the belt-driven machines usually referred to as the “Main
Drive Belt.” The term ““Belt Speed’™ refers to the travel
of the main drive belt in feel per nionute, and is usnally indi-
cated by the letiers “1PM." Revolutions per minute are
indicated by “R.P.M.7

Through the activities of the American Society of Agrieul-
tural Engineers, and e Aatomotive Engineers, working
together with the manufacturers ot tractors and belt-driven
machinery, standards have heen proposed for use on all belt
lriven farm equipment and tractors. By this is meant that
a certain number of feet travel has been chosen, representing
the most common practice on farm machinery.  These speeds
are 2600, 3000, 3250 and 3500, and they cover the enfire range
of farm machines and Tractors. While it would be most satis-
factory 1o have hut one standard belt speed—and it 1s the aim
that ultimately such will he the case

present conditions will
not permit it, and the nearest approach is a start which is rep-
resented by the figures given above.

Figuring Speeds.—It is comparatively casy to compute the
belt speed in ILP.ML, on any machine by multiplying the revo-
lutions of lhe drive pulley on the tractor by its divmeter in
inches, mulliplicd by 2 1EIG and dividing this resull by twelve
(which represents the inches ina fool) ; the answer will be
the travel at the circumference of the pulley in feet per min-
wle.  This, therefore, represents (e belt speed in F.P.M.,
providing there is no slippage, siee il (ravels over this cir-
cumferenge of the pulley.

209
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Care should be taken in measuring the diameter of the
pulley to get the largest diameter, which is always in the
center or crown, as it is commonly called, on the drive pulley.
Nearly all belt-dviven machines have a speed which the manu-
facturer has found corveet, 1o get the hest results from these
machines.  Tractors, too, are run at a speed at which they
perform  best and at
which they run most cacuureseace

254
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economically, [t is very

essential that the tractor

be run at its correct

1080 R P M

speed, and it s equally,
if not more essential and N e it
important  that  belt- e, 180 Pulley dingram,
driven machines be run

at their correct speed.  In most cases the proper speed at
which the belt-driven machine should run s printed or sen-
¢iled on the side of the machine, usually near the mam drive
pulley.

The speed of the tractor-drive pulley given or known, and
its diameter also known, to find the speed of the driven pulley
—that is, the pulley on the  belt-driven  machine—pro-
ceed as follows: Mudtiply the diameter, in inches, of the drive
pulley on the tractor by the specd al which o rovolves, and
divide the vesult by the diwmeler of the main drive pulley on
the belt-driven machine,  The resull will be the speed al
which this mam drove pulley on the belt-driven machine runs.

Knowing the speed at which the belt-driven machine is to
run, together with the engine speed and the diameter of its
pulley, to find what size pulley should he used on the belt-
driven machine, proceed as tollows. Multiply the diameter, in
inches, of the main drive pulley on the tractor by its speed,
and dwide the resull by the speed al which the main drive
pulley of the belt-driven machine showdd run. The result will
be the diameter in onches of the pulley that should be used on
the bell-driven machine.



BELT SPEEDS 211

Pulleys are usually made in diameters ranging in quar-
ters of an inch.  This is close enough for all practical
purposes.

Speed Indicators.—Their purpose is to record or count
the revolutions of a shaft or pulley.  These speed indicators
7 This is a
small, inexpensive instrument that may be purchased any-

are also frequently called < Revolution Counters,

where from $1 upward. To use them, it is
merely necessary to hold the center, or re-
volving part, of the indicator against the
center of the revolving shaft for a given
period of time, which usually is one minute,
The revolutions during this period will,
therefore, be rvecorded on the dial of the
instrument, [t may be neld on the shafi
one-half minute and the figure on the dial
multiplied by two to @ive the revolutions
in one minute which will be the R P.M.
of this particular shaft and its pulleys.

A speed indicator or tachometer, as it is

correctly termed, will show the speed of
the revolving shaft instantly.

Frequently shafts will be found that do
not have a center mark in thom, and in such

cases it will he necessary to use a center
1. 181.—Revolu-

punch and get a center i the shaft so that {ion countor.

it will drive the revolution counter with-

out slipping.  Care should he used to place it against the
shaft hard enough that 1t will not slip but give aceurate
results,

It is a good plan, after the machine is in operation, in actu-
ally doing the work of threshimg, shreddimg, shelling, sawing,
or whatever else is to be done, to put the speed indicator on
these belt-driven machines to make sure that they are actually
running at their proper speed while they are doing their work.
Very often a machine will run at its proper speed when it is
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running empty, but fall considerably below this speed when
under load. This deerease in speed should, therefore, he
checked and a speed indicator or revo-
lution counter is the safest and surest
means for doing this

It is very important that the proper
combination of pulleys for the tractor
and belt-driven machine be so used
that the speed of  the belt-driven
machme iy correet,

Manutacturers of threshers, shred-
ders, silo fillers and other belt-driven
machimes find that fully 30 per cent
of all complaints from the field may

be traced to faulty and incorreet
speeds,  This dicates the import-

Fra 182 —Tachometer.

ance of considerable attention to the
subject by those who operate belt-driven farm equipment of
all kinds.



CHAPTER XVII
LINING-UP AND SETTING

Tt is important to belt properly the machinery that the
tractor drives.  There is a correet method of driving these
machines: so that both the tractor and the belt-driven machine
are correctly and properly sot with reference to cach other.
The drive shafts and the pulleys, which are mounted on them,
shouid be parallel.

Some of the helt-driven machimes are provided with what is
commonly termed a Belt Guide,™ The purpose of a belt
vuide is to keep the helt runmimg in the center of the main-
drive pullex.  In many instances the tractor operator cares
very little whether the machines ave properly set, assuming
that the belt guide will do its work irvespeetive of where he
sets the tractor.  Ile may be rmeht to some extent, but the
result will be that the belt will be worn out along the edge in a
comparatively short time  This is due to its rubbing on the
belt guide.  If a canvas or rubber belt is used, the result is
serious, becanse the helts are made np in plies that fold on the
edges, and when these edges ave worn the helt weakens mate-
rially and deteriorates rapidly.

A main drive belt will run in such cases even if a foot or
more out of line, but this means end thrust on bearmgs and
therefore must be guarded against. It also stretehes one side
and the vesult is a belt that will always cause trouble and
delays.

To be able to line-up and set in a short time without much
needless work, and to set properly so that the Delt will run and
transmit its power evenly, is a qualification of which any
tractor operator may justly be proud. Some degrec of cau-

213
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tion should be used in backing into the belt in order not to get
the belt too tight, which causes unnecessary loads on the bear-
ings of both the tractor and the belt-drviven machine and
means that more power will be required to operate the outtit.
Some judgment must, therefore, be used in doing this. It iy,
of course, necessary to back into the belt sufficiently tight so
that it will not drag on the gronnd or on any part of cither
machine; this would wear it out rvapidiy. It should be just

Fro IS5 = A pertect hne-ap ™

tight enough to transmit the power properly from the tractor
to the belt-driven machime without belt shppage.

It is important that the direction of rotation of the belt-
driven machine be definitely certain, I a machine is properly
lined, the belt may he put on either straight or crossed. It
would be folly to get a belt on straight that should be erossed,
or vice versa. Since the direetion of rotation of the main-drive
pulley on tractors is not the same on all makes, this matter
should be very carefully looked after to make sure that the
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belt-driven machine runs properly.  On some tractors the
drive pulley is set crosswise of the machine, and in such cases
particular care must be exercised to get the tractor run into
its proper place, so that the helt when put on will be tight.
It may even be necessary to use a stake and a jack serew to
push the tractor into the belt tight enough {o transmit its
power.

The illustration shows a tractor of this sort helted to an
ensilage cutter with the wheels also set erosswise from the

16, ISEL—"Tractor set about 18 mches out ot hme. This rums a main
drive belt by stretehing one side and wears it out by rubbing on the
belt guide.

drive pulley. Tt would he mipossible in this case, or in any
case of an ensilage cutter that sets tight up against the silo,
to move the machine, and the jack serews affords the only
means of keeping the tension of the main belt where it should
be. On such machines as threeshers, shellers, and machines
mounted on trucks—where the driven machine atself may be
backed up into the belt—a tractor of this sort may he per-
manently staked.

On windy days, if the belt shows a tendency to run off or
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persists in running on one side of cither of the pulleys, it may
be necessary to reset, because this too sets up considerable
end thrust.  This running off should not be permitted.  The
belt should always run on the center of the pullevs.  Some-
times the front end of a conventional type of tractor may be
jacked over into the wind to keep the belt running on the
center of the tractor drvive pulley. It may even be neces-
sary at times {o Jack over the front end of the bhelt-driven
machine to keep the belt running properly on its pulley. In
no case should a stake ever he driven into the eround to guide

it
ﬁ\_} gt[jM\ :1
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Fra, ING T A perfect setting . 2 and 50 Tractor m hine bt at mcorreet
angle . 4, Practor ont of hine . 5, Show e stretchning of belt one eh
because of improper ahgnment

the main helt either onto the pulley of the dviven machine or
the drive pulley of the tractor. The vesult is the same if a
guide were being used to keep an improperly aligned belt run-
ning on a pulley.

To get the best results, considerable practice may be neces-
sary to line up properly and set the tractor and belt-driven
machine combination. It will be worth while, however, to
practice doing this hecanse the results in the way of perform-
ance will more than pay in the long run,

On tractors where the main drive belt after heing belted to
the driven machine rubs on the front axle or any ooher part of
the tractor, it is important that a roller or pulley idler of some
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sort be placed under the belt in this place to keep it from
rubbing. It is not at all impossible to spoil a brand new helt
completely in a few hours hy running it in this manner, and,
therefore, particular attention m this respeet 15 required.
Such rubbing would he even worse than having the belt so
loose that it drags on the eround

After the belt-driven machine is properly set, it should he
blocked with a picce of wood — Where considerable work is
done in a season, 1t is a cood plan to have a triangular piece
of timber, measurine some eight or ten mehes on a side, just
for this purpose, to he placed under the rear wheels of a helt-
driven machine.  This should always be put under the wheel
hefore backine the tractor into the helt, so that the tension of
the helt does nor pull the machine along and get i out of line.
Also, pulling the belt-drisen machine by the belt is very apt to
spring the shafts. After the fractor is hacked into the belt it
also should be blockea with o favee triancular piece ol wood,
or even a round prece erebt o ten mehes in dimeter, which
should be used under the drive wheel on the side where the
belt pulley ix located.

After the machine has been thus set, the helt-driven machine
and the tractor, too, shonld be set Tevel. Tt s good practice to
seleet a place nearly- level
for the setting originally.
so that no digging, or at
least  very little, will be
neeessary afterwards to
Tevel either or hoth of the

1MtG, 1S6G,--Using a <aew jack to set
the tractor,

machines.  Leveling  bhoth
the machines crosswise is
necessary and ean best he done by digging under oue of the
rear wheels,  Digeing under the high wheel at the rear
would e the quickest means of setting the machine level.
In most eases, it maiters very little whether the {ront or
rear of the machine is set either a little high or low. Set-
ting level is more satisfactory. T some cases, however—par-
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ticularly in threshing and husking machines—it may be nee-
essary to either raise or lower the rear end of the machine for
cleaning reasons.

In setting in the barnyard, as would be the case during
shredding or silo-fillme time, it is important that the location
of the tractor be well selected so that the wagons hauling the
material to the machime will have plenty of voom to drive in
and drive out.  These details should all he considered to
facilitate fast work.  When doing belt work around barn-
vards, it is also important to consider the low and soft spots,
such as an old stack bottom which, although dry on the
top, would mire a tractor that got into it so badly that it
might require a half day or even more to get it out.

Another important point
is that but one person at
the  belt-driven  machine
should he responsible for
signaling the operator of
the tractor to start or stop.
If too many persons, or

g\ o even  several, attempt o
. A , stenal, there is daneer that
some one  will sooner or

Fio, 187.—A wilo ller held o po- later become seriously in-

lf""l;'.’“ to keep proper tension on the 3ypad. One man will feel

his  responsibility  more

keenly, and he is more apt to keep his eye on the machine and
see that everything is elear before he signals for a start.

On sueh small units as are used for individual work, par-
ticularly where the farmer does his own work, it is hardly
necessary to keep a man or even a hoy continually at the
tractor. A very good scheme has been worked out by some
farmers which has proven practical.  This is as follows: A
rope is tied on the lever or other part that disengages the cluteh
of the tractor.  The rope is then run back through a sheave
pulley, securely fastened to a stake, which may he driven into
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the ground, and then forward to a convenient place at the
front end of the belt-driven machme.  This arrangement
applies to machines where the lever that disengages the eluteh
must be pulled to the rear. On machines where the lever
would pull forward, the rope would run divectly to the belt-
driven machine.  If disengaging the cluteh should mean pull-
ing it to the side, the stake
with  the sheave  pulley
must be set on the side.
In any case, it should be
cenvenient. to  disengage
the celuteh in a hurry when
sonething eoes wrong with
the machine for any reason
whatever,  Lven a means
of throwing off the electrie
switeh will cause the trae-
tor to stop quickly.  The
distance between the trac-
tor and the belt-driven
machine depends on the
length of belt used and

sometimes necessitates (oo
It6. 188 —The  tiractor backed into
long a run to weet there the helt.
quickly enough to stop the
rig in the shortest possible time, and for that reason the
scheme just outlined may prove satisfactory and convenient.
On custom rigs of all sorts, it is a good practice to keep a
man at the tractor. In any case, the use of a man here is de-
pendent upon the size of the outfit, and this should be worked
out to suit the conditions  The tractor operator in any case
should continually keep his ““cars peeled” for sounds and
noises which may reveal trouble. A sense of hearing, if keenly
developed, will often prove morve valuable than evesight, be-
cause unusual noises can be heard, and trouble located a great
deal more quickly that way, than by secing the difficulties. In
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fact, knocks or pounds that would not reveal anything at all to
the exve would, to a well tramed car, instantly veveal a loose
part or one that was not workme smoothly on the belt-driven
machine.

A hot bearing on the
belt-driven machine would
act hike a brake and while
it would not be heard, it
would constmme  so much

el more power that the ‘n';u--
. tor eneme would hegin to
labor as with an overload,
and  this, to a well-de-
veloped sense of hearing,
wonld  reveal trouble in-
stantlv. Therefore, if the
tractor  operator works
aromnd the helt-driven ma-
chime he will he able to de-

173@ _aWeivaig

tect trouble i he trams
Iself partiendarly well
to histen to unusnal noises,

To wel the maximom per-

formanee out of this com-
bination  of  bhelt-driven
Fre. 180.—Tractor jacked into the  machime and tractor is the

belt  and  <tlo fidler permavently X
staked 1 place S purpose of - the  power

Farmer.  Thevelore, to get
the best combination it 1s necessary to have it properly belted
and properly set.  After two or three days’ running, some-
times resetting two and three times a day 1s necessary, and a
little extra care and time taken e domg this nsually will more
than pay in the long ran. 1) therefore, needs a good deal
of attention and is an important part in the performance of
this outfit.



CITAPTIGR NVITI
THRESHING MACHINERY

Threshine  machines are very  often termed  Girain
Separators, ™’

Function. —Threshime nachinery separates the grain from
the straw and chall, cleans 1t thorouehly and puts it m shape
for the market .\ threshime machime should handle all small
erain, and with special attachments it will handle erass seeds,
peas, heans, peanuts, eteo T should get all the grain out of
(he straw and remove all Toul seeds, dirt, and other foreign
material,  Atachments are provided which alter the relative
speeds of parts and heme ahont other necessary changes for
doing the varons kinds ol threshime snecesstully

Size and Rating. ‘Threshime maclimery is vated according
to size as 208 36, 228 10026 8 16, ete These fienres vepresent
inches of width at the front or feedime end, at the exlinder
itself, and the width al the vear at the straw vacks, grain pan,
shoe, and sieves  The figurcs ave insede dinnenstons and are
nominal, The actual fenres of the machime may vary shghtly,
perhaps one-halt meh or <o, either way, from the vated size,

The ratmg of capacity s usually eiven in bushels of wheat
or oals that the machime shonld sueeessfully handle per hour
or per day. This, however, is very vaaue, smee the vields of
erain vary and this has annflience on the eapacity hecause it
would be mueh casier to thresh 1000 hushels from straw if
the vield was 60 hushels per acve than it would af the
vield were only 20 bushels an aere. This vating, therefore,
should be considered with the yield in mind.

More headed wheat could be threeshed in an hour than if
it were on long straw.

221
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Field Operation.*--The cylinder 1s the *‘business end’” of
the threshing machine and does the actual threshing, By the
aid of the spikes or teeth it pulls the straw and erain through
hetween the spikes or teeth of a concave located heneath it,
where the heads or grain kernels arve removed from the straw.
This is the threshing process.  An open slatted grate work
underneath and toward the rear allows this threshed grain to
fall through to the conveyor or grain pan.

Long vears of ex-
perience have deter-
mined that the speed
of this exlinder at the
very end of the teeth
musi. he maintained

very nearly constant.
. i 1920 Phiesher  oyhnder, Enlarged

. . . N ( 3 . 1l

and at about 6200 view of anti-inetion beanmg hox.

I ML, recardless of

evlmder diameter.  Cylinder diameters vary, and small ma-
chines use what is called a 9 bar, medinm size machine, a 12
bar, and the Targe machimes use 16, 180 or 20 bar eylinders.
The relative speeds vary sinee the diameters vary from about
ciehteen inches to thirty-one mehes. Therefore, 1o get the
constant periphery, speed or veloaty m P M the speeds
vary from 1300 R P.M o 750 R P M approximately Thresh-
ing rice, peas, heans and peannts ealls for reduced evlinder
speed, but the balanee of the thresher and s attachments
must run at their normal speed. These redueed eylinder
speeds vary from 250 to 650 R PM approximately  Threshing
grain is by far the biggest part of the threshing work. 1t then
follows that the regular speeds are most common.

It is of utmost importance that the speeds of the threshing
machine be uniformly maintamed.  To have variable speeds
means wastage of gram and poor cleaning This should be
watehed very carefully — One of the hest ways is to use the
speed indicator or revolution counter diligently.

* See Farmers Bulletm 991, The Eflicient Operation ot Threshing Ma-
chines ™
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attac hment. plamn stacker, and lagh loader.

A thresher with hand-feeding

Fic. 101,
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The number of teeth in the eylinder varies with the locality
where the machine is to be used  1for threshing © Turkey-red””
or ““Barvletta,” a full spiked exhinder s desirable This is due
to the difficulty of threshing this erain from the straw,  For
blue stem and fife varieties the regulavly spiked ey hinder
with considerably  fewer teeth will do satisfactory  work.
The spacing of these teeth varies with their thickness The
clearance hetween the teeth 15 the governme factor It is
essential that this he just rieht

so that the kernels will not he
cracked by heing erushed hetween
the teeth of the exlmder and the

APRING VOA itk

INSIDE CYLINDER BAR

teoth of the coneave. For thresh-
me riee, a shightly greater space ouTsiot CYuNbEr s
is needed, due to the faer that riee
crains are laree  Peas heans,
and peanuts require stll areater
clearance  In facet, the clearance
must vary with size of the orains.
(See parvagraph on this subjeet )
The spacme for wheal 15 very
close to 9,5 of an inch

One of the essentials i the sue-
cossful operation ol a thresher is

correct ey hmder setting By that

is meant  that these spaces are

‘(e \ : L oo I1a 190 Cyvhinder teeth
equal on hoth sides of the teeth, et e et ndway
In other words, the exlmder teeth Betwern the concave teeth,

must travel exaetly midway be-

hetween each set of concave teeth, The distance nust be exacet
and be maintained at all trmes The exTinder boxes or the con-
caves may be moved so that thiss absolutely corveet On most
modern machines, means arve provided Tor setting the coneaves
as 4 unit either one way or the other  This will often be a
means of getting exaet adjustment The boxes on the eylinder
offer means of adjustment too.  When this is done, great cave
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should he exercised to see that they are not set so close to the
eylinder head as to cause danger of heating. .\ seant sixty-
fourth of an ineh s enoueht end elearance. [t will be remem-
bered that the smallest
amount of elearance here

consistent with — good
work is best.

o The concarves beneath
the exlmder are in see-
tions with holes for two
or three rows of teeth
cach. 1t follows  that
different  coneave  ar-

rangenients are possible,

Frg, 14— ovhinder, beater, and sepa- The mostcommonar-
rating Chamaake rangement  for small

erain threshime is one

in the frout with two rows, then one blank without feeth,
then another full concave  Most often an open coneave, called
a coneave grate, s used methe center instead of the coneave
without teeth, This s preferable hecause 1t has about three

Fro 190 -=Ruaw racks ol o modern thresher,

times as much open area through which the threshed grain
may fall down to the grain pan.

When grain is very drey, it is often found that the eylinder
will seem o lack capacity and in such cases it may be made to
take more, hy placing a blank concave in the frond. Even a
concave with the first row of teeth removed may do. This is
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often referred to by regular threshermen as “eving the eylin-
der ‘draw.” "’
reference to the exlinder and concave is that 1t s very good
policy to use the Teast number of teeth in the concaves and the

One of the things to remember m any case with

fewest concaves adequate for threshing the ermn from the
heads properly. This s important sinee it will save power and
it will materially lessen the amount of broken straw, which is
a decided advantage, This broken straw makes operation more
difficult since it alwayvs overloads the straw racks and sieves
and makes difficulties i the way of cleaning.

The separat-
g parts  are

. SHOE CHFFER
the: mechanisms GRNPANCHAFFER ] ADASTRGLE SIVE
from the eylin CRANPANHANGER [ THLmE

GRAIN PR
der  rearward. .

The straw pass-
ing through the

eylinder fravels £
at a  rate  of \‘

about 6000 ft,

£

:
"?‘7 )z} . SHOE FANGER
&\ ) E \_ CHEAT SCREEN
SCREENINGS DOOR  CLEANING SHOE
CLEMNING AN GRAIN AUGER

/

per minute

I'rom here it Is g 196 - - Section throngh cleammne shoe, and fan
. <howing steves and soreens,

carrvied  over a . .

grate,  usually
to a beater and straw racks or shakers, where its travel is
reduceed to about 40 £t per mimute. This change takes place
in a distance of about 2 1 These straw racks ave usually
from 10 1. to 14 1. m length. The different machines all
have mechanical deviees that differ, vet aim to produce the
same results—iiz < to remove the grain from the straw by
agitation. It has been Found that about 90 per eent of the
separation takes place at the cxlmder and grates. The re-
maining length of the machine must therefore be able to sepa-
rate what grain is left by thoroughly shaking or agitating it.
This is the difficult task.

Straw racks are usually not at all adjustable. The various
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manufacturers make differences in them, however, to suit
carions localities.  The Southern States and the Western Arid
Country get racks that ave slightly different from those that
are reeularly used. The difference is only in closing up the
openings somewhat, sinee the straw in these Jocalities is more
brittle and the closing is done to avoid overloading the grain
pans or conveyors with much of this short straw.

The operator must be alisolutely sure that the straw racks
have their proper motion or speed. This is very essential and
should be caretully looked after I the speed lags for any
reason whatever, the straw aceumulates and it hecomes almost
impossible to separvate the grain from at. This means wastage
Very often a foose belt will allow this to happen.  If the whole
machine slows down the racks, too, will slow down in propor-
tion, so that the results are entively unsatisfactory.  Excessive
speed s equally bad. This will canse the racks to carry grain
over with the Straw instead of letting 1t fall through these
racks.  Then too, mueh of it is in veality thrown out by fast
action of the straw racks  To et the very best results, there-
fore. the straw racks shonld run at their proper speed.

The eleaning dorecs ave composed of the fan, the shoe, and
the sieves.  As the erain is separated From the straw at falls
through onto the conveyor or wrain pan and is conveved
toward the vear to he cleaned. .\ blast of aiv from the fan,
acting on the sieves in the shoe and vear end of the conveyor
does this cleanme  Very close adjustment is necessary to
accomplish this satisfactorily

Fans are of two tyvpes, over-shot and under-shot.  Design
of relative parts makes the work of hoth equally good.

Shoes hiffer in that some have a longitudinal shake (end
shake) and others a side shake. The former are most common.
These do equally cood work although the former has found
more favor.

The choice of sieves depends upon the grains heing threshed.
Most of our modern threshers have adjustable sieves. These
can he set to suit almost all small grains. They are used in
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the grain pan and in the shoe. It s even possible to adjust
them while the machine 1s running  This s very often found
necessary and, therefore, it 15 a big advantage. Freguently an
extra lip sieve or perforated sieve can be used e the shoe
underncath the adjustable sieve.  For very doty grain a
sereen at the hottom of the shoe is used to remove the dirt. 1t
also removes many foul seeds sueh as cheat,

The anele at which the sieves are set mfluences the work of
the thresher. This, together with the adjustment of the lan
blinds, makes for good or
poor  cleaning  of  the
grain.  1f grain is found
going over the adjustable
sieve or the gram pan into

the tailings aueer, 1t e o g

g ¥ IRRRRTE &l ¥
prohably due to the fact NSt M i
RER Y L

that this sieve is closed vovdeine
RYRFTERT |

too mueh.  In such cases : DM
. P el Weieaved]
it should be opened more seenneeel bevadavt
erivvd vV
4 ervevay
Opening this sieve too far i L e

evvowdev| vedvaand]

to let this erain throueh

lets much chall through E e e e
P L L R

on the shoe sieve and Pveerevyeri vevvveed| SOOIV

I I I L AT LEAR T L 2

overloads it which also

causes grain to go into the
tailings auger over the 116, 10T —An adpisiable siove,
adjustable  shoe  sieve

The shoe sieve may be closed too mueh, which will bring
about the same rvesults. I is also necessary sometimes to
raise the rear end of this shoe sieve or lower the front end
to get the gram through. By raising the rear it is more
difficult tor the grain to go up and over By lowering the
front, which is preferable, the same thing is accomplished, and
besides, the blast from the fan ean get over it casier and act
more forcefully  Wastage here often ocenrs by eefting too
much blast from the cleaning tan on the sieves, and grain is
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blown over the sieves and out at the rear. Any fan blind
adjustment on one mde of the machine will be found to affect
the opposite side of the sieves, This 15 because the wind s
drawn into the eve of the fan and passes over to the opposite
side where 1t is blown out by the fan wings, This applies par-
ticularly to under shot Tans.

If common sieves are (o be used instead of adjustable, it is
well to have a good assortment This will be found essential
for good work in threshime different grains. Frequent chang-
ing is necessary. The use of the proper sieve is an item of
importance that needs careful consideration,

What has been said about adjustment of adjustable sieves
also applies to the plam perforated or fip sieves, exeept that,
of course, the sieve needs to he changed to get Tareer or smaller
npenin;r; 1o let evam and tan blast through. The bottom of
nearly all shoes may he provided with a sereen This may e
used if foul seeds or dirt arve in the erain - This affords more
thorongh cleanme and is an advantaze  Usually these seeds
or the dirt tall ont throneh the seveen upon the ground. 11
erain is at all danmp, the operator shonld look at the sieves very
often as sieves in sueh condibions elog up very easily and
quickly. The seveen, particulariy,is apt fo clog. In any case,
the operator should use the lareest possible openings - all
sieves and the smallest nunmber of sieves consistent with zood
work.

The tailings auger and loralor ave essentials and it may he
seen that the auger or convevor at the rear of the shoe com-
municates with the exlimder at the end of the tailings ele-
vator, [s purpose primarily is to cateh any unthreshed heads
which may have gotten past the exvlimder and concave teeth,
and return them so that they may be properly threshed. N,
therefore, is a useful part of a thresher.  However, the amount
of unthreshed grain is usually very small, at least it should be
if the machine is properly operated.  In faet, the amount and
condition of the tailings will instantly reveal to an experienced
operator the work that s heing done by the machine as a



THRESHING MACIHINERY 231

whole.  This 1is important and needs constant attention.

Many tailings make operation difficult. To he able to thresh

with a mminum amount s usually an indication of good

work and a credit to the operator of the machine.
Oiling —The bearmgs

of the threshing machine

as a whole should be well

and  frequently  oled.
The eylinder heing the

i)
L
iy
most. important part of
the machine has bearings
that require particular at-
tention, I they are of
babhitt they need oiling
at least every hour They
need to be very caretully
and consistently  tendea
H anti-friction heavimes
are used they need oilinge
onty once every two or
three days.  Danger from
hot boxes is entirely elimi-
nated  with such  equip-
ment.

The erank shaft boxes,
the beater and fan hoves
and the feeder eylinder or
crank  boxes should  he
oiled every few hours

Fra, 195 X hip sieve ina grain con-
vevor or shioe,

All bearing boxes on the

machine need oiling every morning and noon during the
threshing season. It is well to remember that a little oil fre-
quently applied is Tfar more effective than a larger gquantity
applied at long intervals of time. 11 is well to remember that
the truck wheels of the machine should be greased at every
resetting.
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Attachmonts—Ntachments such as the feeder and wind
stacker, or blower as it is commonly called, and the grain
handling devices are today on about 95 per cent of the thresh-
ers purchased.  These are merely attachments, but perform
valuable funetions. Ther use on a machme, while not an ab-
solute necessity is of cconomie value, sinee any one will pay
for itself in a sinele season by saving help that would other-
wise be required moorder to do the work properly.

If'unetion  of  the

fecder s to deliver the
bundles of grain to the
evlinder  with  the
bands  cut and  the
bundle  separated  so
that the work of the
exiimder may he most
efticient.  There  arve
two fypes of feeders,
The rotary knife and
the crank shaft knife.
In some seetions, par-
ticularly where mueh

short straw and headed

arain 1s 10 be threshed,
the erank shaft type
has been found  most

Fro 199.—\ crank-shaft knife feeder.

practical.  The rotary kmfe feeder needs special attention to
keep the knives sharp enough 1o eut the bands. On the erank
shaft ty pe no speetal attention need be given to the knives.

Then, too, there are two distinet types of feeder carrviers.
One is the wing carrvier type and the other is the plain rake
carrier.  Of the latter type some are made with an open
slatted rvake.  Others have a canvas apron with slats on the
outside. The latter has advantages, in that less wastage and
litter is usually found about the parts of the machine. Lor
headed grain it is a decided advantage.
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On the larger ries an extension carrier is often used in
connection with the regular feeder. This 1s best suited to
headed grain threshing or for use on laree custom threshing
machines.  Of course, eood work cannot he expeeted if the
pitchers do not feed to the feeder properly  They should
always keep the feeder carvier full - The hundle should
always be put in lenethwise and heads Torward, that s, toward
the evliinder.
MWhen plenty of
power is available
and the machine
is  bie  enough,
bundles should be
lapped  half and
hall. The  feed
ing of the erain
o the thresher
has a deaded in-
fluence  on  the
work  of  the
threshine  as  a

whole. The more
untform the feed-

Fra 2000 A votary kuide feeder,

ing, the better
will be the job of threshime, This should he vemembered.

Nearly all feeders today are provided with speed governors,
Their purpose 1s o stop and start the Teeding deviee as the
speed varies. They usually are made so that the Teeding rake
or apron is stopped winle the balanee of the feeder continues
to vun. If. for instance, the thresher eyhnder speed should
drop say 50 R I’ M., the feeding rake would stop immediately.
It would again pick up and feed as soon as the normal regular
speed was reached.

As said hefore, the thresher does not work well if helow its
vegular speed. To take care of this has been the purpose of
the designers of feeders. It follows that the speerd governor
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should be very cavefully set to see that it does ifs work prop-
erly. Another thing the speed governor does is to keep from
overloading the evhimder  Sinee too heavy a feeding may
result in a reduced exlinder speed, it follows that the feeder
rake stops long enough for the eylinder to elear itself sufti-
ciently 1o get back to proper speed hefore feeding is again
resumed.

On some feeders, volume straw governors are used in addi-
tion 1o the speed governors  These ave influeneed by the
volume of straw fed to the machine, They may be set so ihnt a

I1¢ 201 - A extension carvier tol feeding

aniform volume can be fed contimually  They act on the feed
sake or apron and stop it long enonah fo rediee the quantity
or volume and again antomatically start feeding  When prop-
erly set, as they should e, they help considerably. 1 is often
possible 1o gage the quantity of straw fed to the machine by
this volume governor to st the power available in the tractor.
This alone often makes them a very valuable part of the
rig.

Stachers of two different types are generally used on
modern threshers. The common stacker which is only a raddle
elevating device of the simplest kind is of earliest origin,
Qometimes these are of the swimging style. The latter devel-
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opments brought out the wind stacker or blower as it iy gen-
erally termed.

When a connmon stacker is used it requires men on the straw
stacks to care for the straw and build the stack. The blower
eliminates this extra help heeause it has capacity to blow the
straw directly to its place a considerable distance from the
machine and at a 2ood height.

A common stacker requires no particular attention other
than keeping the rake or raddle rinmme square on the stacker
frame.

Fra. 202.—-Feeder for headed eram Used commonly in the Northwest.,

The bBlower is even more simple Tor it requires no attention
whatever except frequent ¢ ling of all the bearings, It these
fan bearings are of babbitt they need oiling every honr or
two. I anti-friction, onee exery two or three days is sufficient.

The blower drive helt should be kept in good condition and
reasonably tight so it will drive the blower at its proper speed
to handle all the straw.

The straw chute on many blowers has a deviee for oseillat-
ing this chute so that 1t auntomatically huilds a semicireular
straw stack. Care should be had to be sure that the end of this
chute, the hood, never gets elose to the straw stack.  This will
prevent the straw and air from leaving which will plug the
blower chute in a few seconds which often requires as much
as a half hour to get c¢leaned out.
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Gratn Handling Deriecs ave made to sait loealities.  These
differ, and consequently the farmer may exereise personal
preference in purchasmg devices for hundling the grain.  In
the northwest the el loader s used so that the grain may be
put directly into a portable hin or wagon hox.  Many who do
barn threshine, as is customary in the East, prefer a short

bagger.

Fro 200 ==\ wind stacker, Innged to give aceess to the mterior,

The weigher is most populae TS a very satisfactory and
convenient deviee. It will wereh the erain and record the
number of bushels handled,  Sponts may he used to deliver
directly into a wagon hox or fo sacks.

Most of these erain handling devices ave similar. Some use
chains and buckets for elevators, while others nse a belt and
bucket.  Im any case the adjnstments in the main are alike.
Before threshing it is well to cheek the weighing mechanisms.,
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This is done best by placing a half bushel of the erain to he
handled in the hopper and halancing it. Ordinamly the heams
are properly marked.  When new, they are, no donbt, correet,
but wear and usage may alter this  In any event, the per-
centage of error s very sheht considering the vapidity with
which the work is done. They need special attention in the
way of Tubrication at the head or top

shaft, the boot or lower shaft and
countershaft, when used. These run
continually and handle all the gram

Another feature 15 the ad-
Justment for proper eham or
belt tension on

wv‘?

FFra 200 --A hoehe werzlung attachment
with long swingire spout for wagon-
loading or 1o portable Inn

the elevators.  This needs watehine  1f too loose, chains
often unhook and belts slip. It too tight, they canse unneces-
sary friction and raprd wear Not alone will the chain
unhook. but a loose ¢hain may canse much dimace by eracking
arain. This s particularly important when wheat is being
threshed.  Very often the thresher is blamed for a fanlt which
may be traced directly o the loose chain of this fype of erain
handling deviee.  Added fo that is the faet that. as previously
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said, it may become unhooked. To those who have had this
trouble during threshing time it is of vast importance, It
may mean breaking a link or two or even the sprocket in boot
or the boot casting itself. It is, therefore, important to keep
these chains in good shape and run at proper tension.
Capacity.—The capacity of threshers will vary with the
kind of grain being threshed, the condition of the grain,

F1e. 205.—A grain weighing attachment of belt and bucket type.

whether it is dry or damp, whether it is threshed from the
shock or stack, whether it has long or short straw or headed,
and the yield.

The following table gives the capacities of threshers of aver-
age sizes in good running condition, with grain and straw of
average yield and length and in good condition, with a mini-
mum wastage, and with ample power to keep the machine
running at its proper speed.
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SIZE APPROXIMATE CAPACITY IN BUSHELS PER HOUR
Wheat Oats
18 x 34.............. 25-40 50-75
20 x 35...... e 50-80 90-155
24 x 42,............. 70-120 140-200
28 x 48.............. 90-140 170-250
32 x65......... ..., 100-160 200-300
36 x 60.............. 125-175 225-350
40 x 65.............. 140-200 250-350

The maximum capacity of any machine or any thresher must
take into account the quality of the work.

Fia. 206.—A short bagging attachment.

When the grain yield is only 12 or 15 bushels per acre the
farmer must accept a small day’s work in total bushels
threshed as compared with the number of bushels that may be
threshed in a day with a yield of 40 or 50 bushels an acre.
The men who pitch the bundles onto the feeder also influence
the capacity. A crew that will keep the feeder rake continu-
ally filled with bundles, lapped ‘‘Butt and band’’ will accom-



240 FARM EQUIPMENT

plish more in a day than a crew that will over feed one minute
and let the machine run empty the next. Steady work main-
tained throughout a day will bring about results that make for
good work and eapacity to suit any owner of a thresher.

Power Required.—It should, first of all, be understood that
threshing is very hard work and consequently requires a great
deal of steady power. Most books, data sheets, tractor
catalogs, and even manufacturers’ catalogs give figures on this
subject which are far too low. In some cases the manufacturer
had recommended power which is 50 pereent too low for
threshing even the dryest grain. To thresh wet or damp grain
requires more power than is needed to thresh dry again. More
power is used in threshing long straw or turkey red than in
threshing blue stem.

The following table gives the power required to run a
thresher with attachments such as feeder, wind stacker, and
weigher:

Tu?fls)g:,:x.s)lzn GRAIN BEING THRESIHED H‘:{REZFGE?X) ER
Blue stem 18-22
Turkey Red 22-26
Blue stem 22-26
Turkey Red 26-32
Blue stem 26-32
Turkey Red 30-40
Blue stem 35-45
Turkey Red 45-55
Blue stem 40-50
Turkey Red 50-60
Blue stem 65-75
Turkey Red 75-85
Blue stem 75-85
Turkey Red 85-100

These figures are based on field tests when the power was
actually measured and are based on averages. The thresher
in each case was working to capacity and was in first class
shape so far as adjustments are concerned. In any case, it
would be folly to attempt to get along with less power than
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recommended herewith if economical, thorough work is de-
sired, although if capacity is sacrificed to some extent the
amount of power that will be required may also be somewhat
reduced.

_ Regular and Special Equipment.—This refers to attach-
ments for threshing different grains and seeds that are grown
on the farm. Ordinarily threshers are equipped in two ways.
One is termed ‘‘Regular Equipment’’ and the other ‘‘Special
Equipment.”’ Threshing machines with regular equipment
for threshing wheat may be further subdivided into two head-
ings which refer to the eylinder of the machine only. Since
threshing turkey red wheat, or such varieties which grow
in the Southwest, is much more difficult, it is necessary that
the cylinder should be what is commonly termed ‘‘Full
Spiked’’ which means that the maximum number of teeth are
used in the eylinder. For threshing blue-stem such as grow
in the West and Northwest, the eylinder is spiked with
a minimum number of teceth. Wheat of the ordinary variety
is grown far in excess of the hard varieties. Some manu-
facturers equip all their machines with the maximum num-
ber of teeth and ecall this a standard machine for use in
any locality. Threshers, regularly equipped, and with either
of these cylinders, will be able to handle all ordinary grains
such as wheat, rye, oats, barley, flax, buckwheat, millet and
spetz or emmer, etc. This means that the ordinary sieves
which are used in the chaffer and shoe, with an additional
one or two for shoe sieves or sereens, will handle these grains
successfully. :

Machines with special equipment are those which must have
in addition a special c¢ylinder and pulleys, and sometimes a
special straw rack, and concaves, as well as separate sieves
for doing the work of threshing. Machines equipped in this
manner are able to handle peas and beans of various varieties
and kinds. They are also able to thresh rice of different kinds.
Even seeds may be threshed after a fashiori. Clover, alfalfa,
lucerne, timothy, and orchard grass, ete., can be handled. In
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many cases, since these grains are grown on the farms in small
quantities, special attachments for this work are practical and
will do satisfactory work. If, however, large quantities of
small seeds are grown on the farm a regular huller will be
found most satisfactory.

If peanuts are the predominating c¢rop on the farm, it natu-
rally follows that a peanut thresher, or a peanut picker, which
is a special machine for this work, should be used.

Where peas and beans are grown in large quantities, and
where they are the predominating crop, it is reasonable to’
suppose that a special
machine for this pur-
pose will be used.
These machines, al-
though threshing ma-
chines, are usually
provided with two
cylinders and some-
times with three, and
are used exclusively
for threshing peas
Fio. 207.—Regular grain-thresher cylinder ~ and  beans.  Unless

with some teeth omitted and special con- N iQ
caves added for handling peanuts, the acreage grown 1s

o very large, it will not

pay to use a machine of this sort. Therefore, where only a
small amount is to be threshed, it is practical to procure spe-
cial attachments for the regular threshing machine for doing
this work. The sieve equipment for threshers for these dif-
ferent seeds and grains should be carefully selected to be
sure that the proper one is being used to get the best results.
These specially equipped machines for threshing rice, peas,
beans, or peanuts have cylinder speeds much below those which
are used when grain is being threshed. This, therefore, calls
for special pulleys on the cylinder—not alone the main drive
pulley, but also those that drive other parts of the machine
from the cylinder. Manufacturers making threshers list these
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various attachments, which cover all the parts necessary to
permit using the machine for handling these other crops.
When it is desirable to thresh any of the various seeds or
grains mentioned, the manufacturer should be consulted and
his recommendations carried out, because very often a sieve
equipment or pulley equipment for one make of machine
would prove entirely unsatisfactory for another. Directions
accompanying these attachments will explain in detail just
how they are to be put on, and the method of operating them
to the best advantage. It should be remembered that these
machines with special
attachments are still
threshers and should
be run as such.

‘What has been said
about running a
thresher and the care
of its various parts,
holds good when these
attachments are used. I'1a. 208.—A cylinder and concaves for a
Rice, peas, beans, and regular thresher with teeth spaced for

handling peas and beans. Note special
peanuts are more pulleys.
brittle than grain,
and the speeds that the manufacturers recommend are critical
and should be maintained uniformly if good results are
sought. Then, too, it is to be expected that an attachment for
a grain thresher handling peas or beans will not do as good a
job as a regular bean thresher. Neither will an attachment
for handling peanuts do as good a job as a regular peanut
thresher or peanut picker. Even an attachment for clover
hulling will not do as well as a regular huller. They will,
it properly run and carefully operated, do a satisfactory job
of special work and get more days’ work out of the threshing
machine. These attachments, therefore, are a means of re-
ducing farm machine costs, by enabling the farmer to do
various jobs that otherwise would require special machines.
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Waste.—This refers to grain that is lost in threshing, most
of which goes out with the straw. There never has been a
threshing machine built and used that saved every kernel of
grain. Too often the farmer will find a few kernels in the
straw stack and instantly conclude that he is losing from 10 to
20 percent of his grain. Even though the amount of waste
grain was as much as passes through a grain drill tube in a
10-hour day only about a bushel and a half would be wasted.
Threshing at the rate of 150 bushels an hour this would
amount to only one-tenth of one per cent. The wastage of
grain by a threshing machine if properly operated is generally
and on the average less than one percent. When one really
considers the work that a modern threshing machine does and
its importance in our farm work this figure becomes
insignificant.

PeaNuT THRESHER

Since the peanut thresher is primarily a threshing machine,
what has been said in the early part of this chapter on this
subject is in the main applicable to the successful operation of
these machines.

Since, however, peanuts are very brittle, it follows that the
cylinder speed must be materially reduced, usually about one-
sixth the speed used for threshing grain. In the localities
where peanuts are grown in quantities, it is a good plan to
have the machine equipped with such parts as will reduce
breakage to a minimum. Where peanuts are the predominat-
ing crop, a special peanut machine may prove valuable. When
an ordinary threshing machine is converted into a peanut
thresher it will in most cases do a satisfactory job of peanut
threshing. Such machines often do not attempt to convey the
peanuts by augers or elevators, but use shakers instead. This
is done because these augers and elevators break the shells very
easily, particularly on the small varieties or Spanish peanuts.
These machines do not require a feeder but may be run best if
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provided with a hand feeding attachment instead of any kind
of an automatic feeder.

Growing like potatoes, right in the ground, peanuts are very
dirty and dusty and what has been said about oiling the thresh-
ing machine will especially apply to this machine. Fine sand
and dirt is usually removed by passing the peanuts over per-
forated screens. They should therefore never be handled
unless perfectly dry. To clean them thoroughly and deliver
them to a sack calls for special care with reference to wind
adjustments and sieve settings. Care should be exercised to
prevent wastage; in other words, that the peanuts are all
removed unbroken from the vines. Breakage of peanuts is
largely due to improper adjustments of the cylinder to where
most of the breakages may be traced. 1t may be due to a speed
that is too high or it may also be due to the fact that the
eylinder tecth are not traveling midway between the concave
teeth Too many teeth used in the concave will cause the
breakage. These two things should be closely watched to be
sure that there is no fault at the cylinder.

‘Whether the peanuts are threshed with a threshing machine
with peanut attachments or whether they are being handled
by a special machine for this purpose, this work should be
very carefully done in order to reduce the breakages. Peanuts
grown to be marketed will grade low if many are broken.
Handling peanuts, like handling peas and beans, is a job that
requires expert handling of the machine. Cleaning them may
be done without any difficulty if some judgment is used to
select sieves and screens in proper proportion to the peanuts
being threshed.

The capacity of peanut threshing machines may be taken at
a little less than one-half of the figures given for the capacity
of regular machines threshing wheat. A 24-inch peanut
machine, under favorable conditions, will thresh and clean
from 30 to 50 bushels an hour. A 28-inch machine from
40 to 60. Yields and varieties will influence these figures.

The power required to thresh peanuts is about one-half the
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figures given for threshing blue stem wheat with a regular
machine. A 24-inch machine would require from 9 to 11
horse power and a 28-inch machine from 11 to 13 horse power.

This figure is less because no feeder or wind stacker are
used and besides the speeds are lower and due to the fact that
peanuts are not at all hard to thresh from the vines,



CHAPTER XIX
SILAGE CUTTERS

These machines are also termed ‘‘Silo Fillers.”’

Function.—The purpese of this machine is to cut the ma-
terial, usually corn, most generally very green, into short
lengths (about 1% inch) and to deliver it into the top of the
silo, regardless of height. It should cut clean, of uniform
lengths, cut all the material fed to it, and deliver it into the
silo with the least expense of power and labor and in the
shortest possible time.

Types, Sizes, and Rating.—There are two very distinet
types or kinds of silage cutters. They are commonly termed
the ““Cylinder’’ type and the ‘‘Flywheel”” type. The eylin-
der is often termed ‘‘Lawn Mower’’ type. The flywheel is
often termed a ‘‘Knife Wheel”’ type. Either of these types
is also procurable with a slatted elevator, either open or
closed, instead of the blowing device. The only advantage
over the blower is reduetion in power required. These ma-
chines, however, are more difficult to set up and to move from
place to place. They are also more liable to litter. If properly
set and adjusted they may require less power to operate, but
they do not have the capacity of the blower, and need more
attention and room in the barnyard when set up for work.

Machines are made with a chain feeder or hand feed. In
the former case the feed table has a traveling chain-rake
which delivers the corn bundles to the feeding mechanism
which in turn delivers them to the knives to be cut. The hand
feeding device, as the name implies, must be fed by hand.

On the flywheel type the fan blades are secured directly to
the knife wheel dise itself, which is also the fan or blower since

247
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the blades are secured to this dise. The cylinder type
machine has an independent blower for elevating the silage.
Silage cutters are made in various sizes and are rated by
numbers which are usually given in terms of inches, represent-
ing the width of the throat or feed opening. A 13-inch
machine would, therefore, have a feed roll width, or a throat
13 inches wide, or a number 14 machine would have a throat
or feed opening 14 inches wide, and so forth. Some manu-
facturers have selected arbitrary numbers which have no
relation whatever to the size of the machine. This distance

Fic. 209.—A “cylinder” type silage cutter.

varies on different sizes from nine inches to about twenty-five
inches on machines of both types. Tt is, however, only nom-
inal and may vary one-quarter to one-half inch either way
and yet be described in terms of even inches.

This great range is due to the fact that cylinder machines
do not have the vertical throat opening that the flywheel type
has. To get the same area of throat, therefore, it becomes
necessary to increase the width of the throat. In other words,
a cylinder machine with a throat opening of three and one-
half inches in the vertical direction would have twenty-four
inches of width to correspond in area with a flywheel machine
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that was twelve inches wide, but had a vertical opening of
seven inches.

Field Operation.—Setting is the first step in the correct
field operation of an ensilage cutter, which includes getting it
properly set, blocked, and belted to the tractor.

To begin with, the machine should set just as close to the silo
as possible. This is done to get the blower pipe in a vertical
position or at least as nearly vertical as possible. It very often
happens that when the pipe has a slight angle, the heavy ma-

Fia. 210.—A “fly-wheel” type silage cutter.

terial, the silage which is being blown through this pipe, settles
to the low side and lets the draft or the blast go by above it.
This material begins to accumulate and pile up on the low side,
which finally plugs the blower pipe. The elbow should be
placed well into the silo so that the distributor pipe hangs as
near the center of the silo as possible. It is a good plan to see
that the lower end of the distributor elbow, particularly on
those that are open, does not rest on the edge of the upper end
of the silo or on the small doorsill so that the passage of the
cut material is hindered. Another thing that deserves careful
attention is the fact that the blast of air which comes into the
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o with the silage, and, in fact, carries it, must have an outlet.
is well, therefore, to keep the doors of the silo removed and
t them on only as filling progresses. Field experience has
vealed that frequently a machine is condemned as not capa-
s of blowing silage into a silo for no other reason than that
ovision for the escape of air has not been made.

Machines that use the carrier of either the open or closed
pe must necessarily be set quite a distance from the silo to be
re that the return chains have proper clearance and will not
t caught. Another item of importance in setting the ma-
chine is to be sure that it
is properly staked down.
When the engine is
backed into the belt there
should be enough tension
on this main drive belt to
transmit the mnecessary
power and this means
holding the silage cutter
in its proper place. This

Pl

6. 211.—The knives of a “cylinder”  can be accomplished best
type machine but with blower fan . . .
directly on cylinder shaft. by driving stakes into the

ground in front of the
achine so that it will keep its location. The machine should
s0 stand level and be square with the tractor. It is a good
an in setting the tractor and the machine to leave room so
at the wagons that deliver corn to the feeder have ample
om to get away when unloaded, either by backing or turning.
Speed is usually measured by the revolutions that the knijfe
heel or cutter head will make in one minute. It is customary
r the manufacturer of these machines to have printed on
em the speed at which they should be operated. It is quite
portant that this direction be followed very closely. This
)eed is usually based on the average height of silos, which
ay be about forty feet. For silos sixty or seventy feet high,
* even higher, it may be found necessary to increase this
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speed considerably to blow the silage to the top. It would be
well, in any case, to take this up with the manufacturer before
increasing the speed materially because there is danger, if
machines are run at too high a speed. Any machine that is
run too fast is very apt to cause trouble since the centrifugal
force might burst the rotating parts.

The knives have the hardest work to do, and it is of utmost
importance that they be kept sharp. A new set should be put
on the machine every
half-day or after every
four or five hours run-
ning. It is well when
purchasing the original
machine to get an extra
set of knives if they are
not regularly furnished.
By sharpening both sets
in the evening after the
work is done, or early in
the morning before it
begins, no time need be o1 g pives of @ “fv-wheel”
lost doing this work dur- type.  (Inserts show  shredding
ing the day. The pewer knives which may he added.)
required to run a ma-
chine is largely proportioned by the sharpness of the knives;
and this must, therefore, bé watched very eclosely. In
grinding these knives, care should be taken to maintain as
nearly the same bevel and same shape as was on the knife when
it was originally received; otherwise the work of the machine
may be seriously impeded. If grinding is done on an emery
wheel, care should be used to avoid letting the steel get so hot
that the temper will be drawn and the hardness thereby re-
duced. A grindstone is desirable for such work, and, although
slower, it is very satisfactory.

The adjustment of the knives—setting them up to the shear
plate—is also very important. The knife must not rub on this
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shear or cutting plate; in fact, it should never touch the plate.
It may be a good plan to set the knives a little closer at the hub
end of the wheel (on the flywheel type cutter) than at the
outer end. If the outer end is set the thickness of a piece of
cardboard, or a scant one-thirty-second of an inch from the

F1e. 218, —Correct setting of silage cutter and distributor. Note vertical
blower pipe.

cutting plate, and the inner end about one-half as much, or
one-sixty-fourth of an inch, it will be found very satisfactory
for flywheel type cutters. This is done to allow the outer edge
of the knife some leeway in moving toward the cutting plate
as the work is done. This is often referred to at the factory as
setting the knife with ‘‘draw.’’

On the cylinder type cutters careful adjustment should be
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obtained similarly, except that these knives should be set with
equal clearance from end to end and this should be about one-
half the thickness of a piece of cardboard or one-sixty-fourth
of an inch. It is well, each time the knives are removed, to
check this clearance on each knife to see that it is in accordance
with the above. The cutting or shear plate on any type of
machine should also be kept sharp. This will not need grind-
ing more than once a scason and often not even that. Some
cutters have this cutting or shear plate made so that it may be
tutned over as one edge becomes dull and a new edge may be

F16. 214.—An enclosed carrier for clevating the silage instead of blow-
N ing it.

presented which will form a perfect shear cut with the knives.
On some, three eutting edges are provided, and on others four;
but care should be exercised to see that whenever this plate is
removed it is bolted back in place very securely. In fact, it is
well on any machine to frequently examine the bolts that hold
these shear or cutting plates in place to see that they are
tight. On machines where this cutting plate is of chilled iron
and set in dove-tailed notches, a locking bolt too is used.
This, therefore, needs to be kept tight to be sure that the cut-
ting plate is securely held in place.

It is also quite important to be sure that the upper part of
the case which was opened to get access to the knives is in its
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-proper position and very securely fastened before starting the
machine. This should be tested by turning the cutter around
several times by hand after this work is done.

Length of Cut refers to the length that the corn or other
material is being cut'by the machine. It may be changed, and
varies on most machines from about three-eighths of an inch
to about two inches. It has been found that a length of about
one-half inch is very satisfactory. It packs well into the silo,
which makes for good
silage. This short
length permits get-
ting maximum capac-
ity from the silo and
the machine. The
travel of the feed
rake with a fixed
number of knives
governs this, and it is
easy to see that the
slower it travels the
shorter the material
will be cut; and by
the same token, the
faster it travels the
F1e. 215.—A knife wheel with curved knives. longer the material

will be cut. Adding
knives to the machine reduces the length and removing them
lengthens the cut. The custom machine operator will usually
cut in as long lengths as he can. It is his purpose to do as
many jobs of filling as possible each season. He, therefore,
speeds up his feed apron so he can cut long and hurry the job. .
This is not satisfactory for the final results sought. The
- farmer, therefore, should wateh this, whether it be a job of
filling by a custom machine or even the farmer’s individual
machine. Long cut material does not pack so well in the silo
as short lengths, and since good silage is made by packing
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well and expelling the air, it may be seen that the better it
is packed the less air will be present; therefore, the better
the silage.

Feeding.—To get the best results from this machine means
that the feeder should be kept full continually. By this, it is
not meant that the machine should be crowded beyond its
capacity, but the bundles should be fed evenly, and not inter-
mittently, as when the machine is allowed to run empty every
alternate minute or two. The operator of the machine ecan
wateh this carefully, and it is a good plan to lap the bundles
about one-half. In other words, when feeding butt end first,
which is the custom,
they should be lapped
so that they come to
about the center of
the preceding bundle,
feeding ‘‘butt and
band’’ as it is com-
monly termed. If
this procedure is fol-
lowed carefully, much
work can be accom-
plished in a short

time if ample power  Iue 216.—Throat and feed rolls of “cylin-
is provided. The (ll‘:x't'l t)ypc machine. (Blower on cutter

amount of work done

in a day will be far greater as a result of feeding steadily
and evenly, than if one tries to ecrowd through a great deal at
shorter intervals of time. The result will mean a longer life
for tractor and cutter, and better performance of both ma-
chines throughout. .

Care should also be used to see that the feed apron chains
are properly adjusted. They should be set with just the cor-
rect amount of slack to prevent buckling. This does not mean
that they should be so tight that they will cause unnecessary
strain on the bearings, but it does mean that the performance
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of the feeder will be at its best when they are set with this
adjustment which calls for some slack.

Distributors are today very common, and practically every
farmer who owns a silage cutter uses a distributer to help in
this important work. These are usually made in sections three
or four feet long, and fastened with snap hooks to each other.
The whole distributer hangs at the end of the elbow at the end
of the blower pipe. This device, as its name indicates, is a
means for distributing evenly this cut silage in the silo. The
man in the silo is en-
abled, by its aid, to
direct the incoming
material, to any place
in the silo where he
may want it. Ordi-
narily if this device is
not used, the heavy
particles ecoming from
the pipe will prac-
tically all shoot over
to one side, as deter-
mined by the position
F1e. 217.—Throat and feeding device of a O,f the elbo,w' T}.le

“fly-wheel” type machine. light material will

tloat about, and, of

course, the side where thlb heavy material falls will be the only

well packed part of the silo, and the result frequently is much

spoiled silage. Before distributers were used, it was cus-

tomary to have three or four men with forks distribute and

tramp this cut material. By the aid of the distributer, how-
ever, one man can readily distribute the silage.

O1ling—Since this machine has rather high rotative speeds,
it follows that particular attention should be paid to oiling the
bearings. The main bearings of the cutter on either type
machine need particular attention since they must withstand
not alone the work of cutting, but the pull of the drive belt
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through which all the power is transmitted. Thrust loads too
must be carried by the main bearings on either type machine.
Very often a hot box will do sufficient damage to necessitate
getting repair parts. The main bearings, particularly if of
babbitt metal, need some attention at least every hour, and
oftener if they show the least tendency to heat. It is well at
this time also to oil all gear idlers or sprocket idlers and coun-

Fig. 218.—A splendid setting of cutter and tractor for rapid work.

tershafts of various kinds. It is well not to forget the small
shaft at the front or outer end of the feed table. This is
often neglected because it is a little apart from the body
of the machine although it has an important function to
perform. On machines that use roller chains or even
sprocket chains of various kinds, it is well to see that they
also are occasionally oiled. The face of the gears should be
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greased from time to time and should always be kept covered
so0 that there is no danger of foreign substances getting in be-
tween, which would cause trouble.

When anti-friction bearings are used on the knife shaft of
these machines or at any other place, there is no danger from
hot boxes. This, however, does not mean that they never
require any attention whatever. Ordinarily, oiling them at
the beginning of a season with a high grade medium oil with

perhaps a tablespoon

full each week, should
be enough to last
. 712&?;%%33"“ through the season or
e ha rah about thirty days. At

thé end of each sea-
son it is a good plan
to flush these anti-
friction bearings with
kerosene to clean
them thoroughly. Fill
the box with a good
grade of medium oil
which will keep them
in  good condition.
The truck wheels
F1e. 219.—Knives on cutters arve easily should also receive at-
adjusted by opening cover provided for .
that purpose. tention and be
greased  frequently
with a good grade of axle grease, particularly if moved often.
Cavurion ! !'!' When working on the machine at any time,
even in changing the knives or oiling, it is well to remember
never to place any tools on the feed table. Too often, a bundle
of corn is hurriedly thrown on the table and covers a wrench
of other iron parts which might be fed into the machine and
do serious damage. The tractor engine should never be allowed
to run even with clutch disengaged when any work is being
.done on the silage cutter such as changing the knives, ete.

!
Y L - Mounted Outter with hinged cover upan
showing how aasily the knives are reached and
how readily they can be adjusted or removedt
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Dancer ! !'! Do not go into a silo that is partly filled with-
out being sure that it contains fresh air. Silage in its process
of sweating throws out carbon monoxide which is a poisonous
gas. It is the same gas that comes out of the exhaust through
the muffler of a motor car and is very dangerous. It is heavier
than air, and, therefore, if the lower doors of the silos are left
open until the silage reaches that point in height where it is
necessary to have them on, no gas will settle in the bottom of
the silo since it will then have an outlet and escape through
this door opening. The best way to test the silo before enter-
ing it is to put a lighted lantern into the silo and if it remains
lighted, fresh air or oxygen is present. If, however, the light
goes out, it is due to the absence of oxygen and, therefore, the
presence of poisonous gas. Removing the lower door of the
silo will let it out, or better still, starting the machine and
blowing into the silo for five or ten minutes without putting
any corn into it will also drive it away by circulation.

Capacity.—Capacities of these machines are usually given
in tons per hour. Unfortunately, however, since the material
being cut varies in length from % to 134 or 21 inches, due to
gear or sprocket combinations, it can readily be seen that
unless the length to which the material is cut is given, the
capacity rating is rather vague.

The height of the silo has an influence on capacity for it is
easier to blow silage 20 ft. high than to blow the same quantity
to a height of 60 to 75 ft. This question of capacity of a
silo filler is rather uncertain and indefinite. Manufacturers’
catalogs do not all give the same data; therefore, the capacity
figures given in various catalogs are not all comparable.
Capacities differ considerably with reference to different
widths of machines or different sizes.

The following table gives the capacities of silage cutters of
various sizes (width of throat) and is based on cutting the
corn 14 inch long and blowing into a silo 40 feet high. It is
presumed that ample power is available for doing this work
and that the cutter is in good condition.
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CaraciTies IN Tons pER Hour

TYPE MACHINE
SIZE CUTTER
Cylinder Fly-wheel

9 e 2-4 3-5

11 o 4-7 6-12
13 o 5-9 9-15
15 e 6-12 12-20
18 it 8-15 15-25
20 L 9-22 | L.
25 e 10-25 ] L

PR s

F16. 220.—Knife-grinding attachments may be procured for most
machines,

Power Required.—To run a silage cutter to capacity re-
quires a great deal of power. Catalog ratings are very vague
and indefinite on this subject also. At present one manufac-
turer gives his power rating as a steam requirement, while
another may use gas power as his basis. This is very mislead-
ing, since the unit of horse power is the same for either gas or
steam tractors. The power required to run a silage cutter
depends on several factors. The sharpness of the knives and
their setting, the height of the silo which is being filled, the
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length the material is cut, and the condition of the machine
as a whole with reference to its various machine parts, are all
factors that have a decided influence.

The following table represents approximately the power re-
quired to run successfully silage cutters of the various sizes
listed. It is presumed that the cutter is in first class condition
with sharp knives correctly set and everything in good order,
blowing to the top of a 40 foot silo:

Powrr REQUIRED

TYPE MACHINE
SIZE CUTTER
Cylinder Fly-wheel

9 4-8 G6-12
L 6-12 10-20
13 . 8-16 14-25
5 10-20 18-35
18 i 12-25 25-50
20 L. 1530 1 ...
20 e 1835 Lo




CHAPTER XX
CORN SHELLERS

Function.—The purpose of corn shellers, regardless of type,
is to remove the kernels of corn from the cobs, which is termed
“‘Shelling,”’ without damaging them and with the least pos-
sible breakage of the cobs. Most of these machines will shell
either snapped corn, that is, corn with the husks on the ears,
or husked corn. The sheller also cleans the shelled ecorn and
separates all dirt and foreign material from the kernels. It
removes all broken cobs, broken kernels and trash such as
leaves, stones, and dirt, and delivers the shelled corn in a
clean, first-class condition, usually into a wagon box. Govern-
ment corn grading or grades which have been established
during the past few years make the work of the sheller more
important, particularly with reference to cleaning, since corn
- grades lower and, therefore, brings less money if not clean or
if containing a great per cent of broken kernels.

Types, Sizes, and Rating.—There are two distinet types of
shellers on the market and in use today. One is called a spring
sheller and the other a cylinder sheller.

The spring sheller is generally used for individual or neigh-
borhood work and is made in small units. Its size is given in
terms of the number of holes it has into which the ear corn is
fed. For instance, 2 hole, 4 hole, or 6 hole; the latter is
usually the limit of size in this type.

Cylinder shellers are generally used for custom work, al-
though some small single and some small double cylinder
shellers are on the market, but they do not find as much favor
for individual work as the spring sheller. Cylinder shellers
are listed by some number that the manufacturer has adopted.

262
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No consistent or logical rating has been devised which relates
in any way to the machine size. They are rated in capacity
of bushels of shelled corn that may be handled in an hour.
The large machines are generally equipped with dust collec-
tors or dust fans, with drag feeders, and with ofher attach-
ments that a custom machine would necessarily need for doing

F1c. 221.—A spring sheller.

the work in a big way and economically. The spring sheller,
being used largely for individual work, may not have all the
attachments that are usually found on the large cylinder
shellers.

Field Operation.—The first thing to do is to set the sheller
properly so that the corn, if it is to be handled from the crib,
can conveniently be fed either into the feeder of a spring
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F16. 222.—A cylinder sheller.
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sheller or the extension feeder commonly called drags, of a
large cylinder sheller. Care should be exercised to be sure that
machine is set so that the cobs may be stacked in a place that
will not be in the way of the wagons hauling the shelled corn.
Frequently, the side drive affords a convenient method of
belting to the tractor so as to avoid interference. This angle
drive or side drive on shellers, therefore, is an added conven-
ience on machines where the belt might interfere.

The drags or extension feeder on the larger machines are
usually put into the corn crib in a place provided or built
right into the crib for this purpose, or else laid alongside the
crib. Where the crib has been built to take the drag, it is
essential to guard against overloading in feeding the machine,
which frequently occurs when such a large volume of corn is
readily available and easily fed to the machine. Even in
such cases uniform feeding makes for good shelling.

The outlet spout of the suetion fan which carries away the
dust and chaff should be set in the direction of the wind so that
work around the machine is cleaner and more pleasant for
the operators.

The speed of the main drive shaft should be correctly ob-
tained. In shelling, like in most all belt work, it is essential
that proper speeds be uniformly maintained. This may be
different on various makes of shellers but ordinarily is about
800 R.P.M. One of the first things to consider is the kind
of corn to be handled and whether it is picked or snapped.
The second point is whether the corn is hard and dry, or
very soft. Seasons vary, and this necessarily means that
the corn is apt to be somewhat different during the seasons
from year to year, or, frequently, owing to carly or late
cuttings, or early frost, it is apt to be quite soft in certain
sections of the country while in other sections it may be in
perfect condition for shelling. This variable condition of the
corn calls for adjustments of the shelling apparatus to meet
the requirements. An adjustment of these parts for hard corn
will be entirely out of order for shelling soft corn. So, too, a
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F1G. 223.—Sectional view of spring sheller.
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setting of these parts for shelling snapped corn will be wrong
for shelling picked corn. This applies to both types.

Feed chains on both types of machines should always be
adjusted properly. They should feed properly the amount
of corn necessary to keep the machine running to capacity
and yet not so tight that they will heat the bearings and
burn them out. A loose chain is very apt to buckle and
break. This also means that it is apt to get into the machine
and do much damage.

On spring shellers adjustments will be found for the rag
-iron so that it may be set to suit large or small corn and the
tension on it may also be adjusted to suit hard or soft corn.
This rag iron, however, has a spring pressure to accommodate
different sized ears within a certain range. In no case should
the adjustments of the rag iron be made so that unnecessary
pressure is brought to bear on the ears being shelled. This
rag iron holds the ears in place and only pressure enough to
do this, consistent with good results, is necessary. Shelling
damp corn or even soft corn calls for slightly more pressure
as compared with well matured hard corn. The adjustment of
the rag iron, whether tight or loose, has an influence on the
quality of work done. If cobs appear with kernels on them,
the rag iron should be set tighter. If, on the other hand, the
cobs come out badly broken and chewed up, it indicates that
this rag iron adjustment should be slackened up a trifle. The
same adjustment should be made on every set in a similar
manner.

Snapped corn which includes the husks must be fed to the
machine considerably lighter than when husked corn is to be
shelled. In other words, the capacity of the machine is cut
more than in two on either type of machine and on some
spring shellers it is difficult to handle snapped corn in any
condition at all. The picker and the picker wheel on the
spring sheller should always be kept in first class shape. The
picker wheel, or straight runner, as it is often termed, revolves
the ear, while it is supported and retarded by the rag iron on
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which there is a high spring pressure, and in this manner
presents the entire surface of the ear to the picker or bevel
runner itself. The difference in rotative speed of the picker
and picker wheel or bevel and straight runner causes the

I'1a. 224.—Sectional view of cylinder sheller.

shelling action which removes the kernels from the cob.
Foreign substances, particularly stones, frequently get into
these machines and do considerable damage to the shelling
wheels by breaking off the small teeth or projections. This,
therefore, needs special watching to be sure that they are in
good condition and are sharp. End play should be reduced
to a minimum because it allows these shelling wheels to touch
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and damage each other. If worn from years of use, they
should be renewed to get first class shelling. The bearings for
both the picker and picker wheel or bevel and straight runner
should continually be kept well oiled Since the drive for
these wheels is usually by gears and the heaviest drive of
the machine, it follows that these bearings and these gears
need careful lubrication.

The cleaning of the shelled corn is done by a system of
raddle rakes or by shakers and a series of sieves and screens.
Sometimes a separate shoe with sieves and screens is ued to do
specially good cleaning. The adjustments and setting of the
shaker are usually constant. In other words, no adjustments
are made, but the proper
speed should be main-
tained by keeping the
belts or chains in proper
tension and since the
shaker or raddle rake is
usually belt or chain
driven and has a fixed
speed at which it should
operate to do thorough Fia. 225—=Shelling device of spring
separating, it follows sheller.
that a belt must be kept at its proper tension to impart
the correet speed to these parts to get good results from
them. The sieves should be watched carcfully to see that
they do not plug up. There is a tendency toward this if
there are many broken kernels in the corn or much trash
present,

The screen at the bottom of the shoe, or in the slide that
delivers the shelled corn to the elevator, should also be watched
to see that the fine dust and dirt is screened from the corn.
This fine dust frequently accumulates under the sereen to such
an extent that it interferes with its work. This also should be
watched carefully. The number of sieves used and the selec-
tion of their size is determined by the manufacturer. If any
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adjustable sieve is used, the correct adjustment of it to get
the proper cleaning of corn should be carefully watched.
Since the process of shelling in eylinder types is consider-
ably different the adjustments are also considerably different.
In these machines the ears are rubbed on each other or
between the eylinder and concaves under it so violently and
are turned so frequently by the action of the cylinder on
the concaves, that the kernels are removed from the cobs
in a very thorough manner. Most manufacturers steneil

F16. 226.—Concaves of cylinder sheller showing cylinder removed.

the proper speed of this eylinder on the machines and this
should be carefully followed. The speed of the cylinder,
therefore, is of the first importance. On these machines where
the concaves or staves under the cylinder can be moved to and
from it, this adjustment must be very carefully made to suit
the size of the ears to be sure that the shelling is thoroughly
done. On some machines the outlet at the rear end of the
cylinder chamber has a governing means of some sort to
hold the ears between the cylinder and this concave a longer
period of time to get thorough shelling. The adjustment of
this outlet gate, as it is termed, must be made after the
machine is in operation, and this adjustment is determined



CORN SHELLERS 271

by the quality of shelling done. This again is influenced
by the condition of the corn that is being handled.

If the shelling is thorough and the cobs badly broken, it is
possibly due to the fact that the ears are held for too long a
period of time against the cylinder. The remedy is a greater
opening of this outlet gate. If, on the other hand, the cobs
come out with kernels on them, it is due to the fact that they
were let out too early. This would necessarily mean that the
gate should be closed a trifle, or at least an adjustment made
that would call for more work of the eylinder on the ears. On
shellers that have adjustments of the concave staves no outlet
gate is necessary. Therefore all regulation with reference to
thorough shelling is proper setting of these concave staves to
suit the size ears being handled. The concaves are very
often made of chilled iron or steel bars, and after several
years, and sometimes even after one heavy year of shelling,
they need replacing. Ordinarily, however, they will last
many seasons. At any rate, they should be kept sharp to
do this work. The same thing is, in many cases, also true of
the c¢ylinder and its projections which often are short teeth.
When the teeth in the eylinder are made of steel and inserted,
it is necessary they too be watched carefully to see that the
edges are sharp. On Some machines inserted steel teeth may
be turned to present new and sharp edges to the corn.

Cleaning.—What was said in the previous paragraph relat-
ing to spring shellers on this subject applies here also. Since
the cylinder sheller, however, is usually provided with a dust
collector, it necessarily follows that this should run at the
correct speed to do good work. The belt should be kept tight
to be sure the dust and chaff is removed, for unless it is re-
moved by the collector, it means lower graded corn, because it
would be impossible for the screen at the bottom of the ma-
chine to remove this dust from such a large quantity of corn.
This, therefore, should be watched carefully to see that this
fan does its work properly. When shelling snapped corn, the
husks are also removed by the aid of this dust collector fan.
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Oiling.—Since shelling is done very late in the season, often
even during the middle of the winter, it follows that a reason-
ably light oil, say a medium, should be used as a lubricant.
If a heavy oil is used, it must be kept quite fluid. This can
best be done by keeping the oil cans (at least one of them) on
some hot or warm part of the engine while the other is being
used. It is a good plan to have two cans in any case. It is
also a good plan to use the pump type with a small plunger in
them so the oil may be forced to the various parts of the
machine requiring attention. Where grease is used, care
should be exercised to see that the cups are screwed down
or given several turns quite often. The cold weather con-
geals the grease and
frequently interferes
with good lubrication.
Very often the grease
will not be soft
enough to foree into
the bearings until the
bearings have heated
and sometimes then
it is too late because
damage has already been done which may be serious.

The main shaft on either the spring or cylinder sheller
should receive special attention. The belt pull sometimes is
excessive, much of it due to unnecessary belt tension. The
picker wheel and picker wheel shaft on spring shellers also
need special lubrication. On the cylinder sheller of the large
type, where the dust collector fan is a part of the equipment, it
is important that this fan be well oiled since it has a high
rotative speed. The cleaning fan on both machines runs quite
fast and should also be watched very carefully. The small
bearings on the drags or extension feeders and even the cob
elevator should be oiled occasionally. It is a good plan to oil
all bearings often, using a small amount of oil each time rather
than oiling with a large quantity at less frequent intervals.

Fig. 227.—Outlet gate used on some
cylinder shellers.
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Beveled gears that are used on the machines should be kept
greased so that they may transmit the power with the least
trouble and a minimum amount of friction. This is of par-
ticular importance when the angle drive is used. 1t is also well
to remember that when these machines are transported
from place to place the truck wheels should receive an occa-
sional application of axle grease.

The perform-
ance of the ma-
chine and its life
are in a large
measure depend-
ent on the care
they receive and
the attention it
gets in the way of
Inbrication. On i,
machines where |8 i u'sm Ay
anti-frietion bear- i
ings are used, it
is well to be sure
that at the begin-
ning of the sea-
son’s work all
these bearings are
filled with a good
grade of medium

oil. Other than F1c. 228.—Separating device of a spring sheller.
this, they will

probably need very little attention except perhaps a table-
spoonful of oil added every three or four days. It is well to
remember that a small amount of good oil frequently applied
gives better results than flooding a bearing at long intervals of
time. On slow-speed heavy-duty parts, the oil may be heavier
than in bearings running fast, such as cleaning fan and dust-
collector fan shaft. Anti-friction bearings, it must be remem-
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bered, have a funetion to perform, and to do it well they must
be cared for, that is, thoroughly cleaned and refilled with oil
at the beginning of each season. The dust enclosure, that
is, the felt packing, if it is used, should always be kept in
first class condition to get satisfactory results.

Capacity.—The following capacities that may be obtained
under good average conditions of husked corn for power shell-
ers of the two
types: A 2 hole
spring sheller will
shell from 75 to
140 bushels per
hour, a 4 hole
from 140 to 250
bushels per hour,
a 6 hole from 200
to 360 bushels per
hour and an 8
hole sheller from
360 to 500 bushels
per hour. If snapped corn is being shelled these figures
should be reduced at least one half,

A cylinder sheller of medium size will shell from 375 to 700
bushels of husked corn and from 125 to 250 bushels of snapped
corn per hour. A large cylinder sheller will shell from 650
to 1200 bushels of husked corn and from 200 to 475 bushels of
snapped corn per hour. Large custom machines are on the
market that are able to shell as much as 1600 to 1800 bushels
husked corn in an hour.

Power Required.—To shell corn under average conditions
requires that the machine run up to its proper speed, and
under good general conditions a spring sheller of the 2 hole
gize will require from 6 to 8 horse power. A 4 hole sheller
from 8 to 12 horse power, a 6 hole from 10 to 14 horse power
and an 8 hole from 14 to 20 horse power. These figures are

Fia. 229.—Angle drive for use on either type
machine,
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based on the capacity listed in the preceding paragraph and
for husked corn. If a suction fan is used an additional 2 horse
power should be provided. If a drag feeder is used, it will be
zood policy to add 2 more horse power.

F1a, 230.—A shelling scene.  Note husks in foreground removed by
suction fan.

A small size eylinder sheller with all the attachments that
usually go with this type will require from 24 to 30 horse
power. A medium machine requires from 30 to 40 horse
power, whereas a very large, custom machine with complete
attachments will require from 50 to 75 horse power to run to
capacity,



CHAPTER XXI
HUSKER-SHREDDERS

Function.—The purpose of the husker-shredder is to handle
shocked corn, to remove the ears from the stalks, also remove
the husks from these ears, to shred the stalks, and blow them,
together with these husks, into the mow of a barn. Inciden-
tally, in this process some corn is shelled from the ears. Means
are provided to separate these loose kernels from the ‘‘stover,”’
as the shredded material is commonly termed, clean them, and
deliver the same into a sack on a bagging attachment provided
for this purpose.

An elevator to convey the husked ear corn to a wagon box
is provided to facilitate great capacity with a minimum
amount of help.

The cornstalks may be cut into short lengths instead of
shredding them, by substituting a cutting cylinder, instead of
a shredding cylinder. The latter is most common and has
found favor with most farmers who claim it makes the corn
stover a more palatable stock food.

Types, Sizes, and Rating.—These machines are made in
two types. One is termed ‘“The Independent Snapping Roll
Type’’ and the other, ‘‘The Combination Husking and Snap-
ping Roll Type.”’

In the former case the snapping rolls are set horizintally,
and usually crosswise on the machine. Their length is ap-
proximately the inside width of the machine. They are
always used in pairs. A machine may be of the single or
double snapping roll type. In these machines the husking
rolls set below and forward of the snapping rolls, usually
at an angle of about 15 degrees, so the ears tend to work
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down this decline by gravity. They are aided by mechanical
devices, also. These devices also rotate the ears while on
these husking rolls to present the entire arca to the action
of the rolls. On some machines, however, these husking
rolls set horizontally and at right angles to the snapping rolls.

Fia, 231.—Side view of “husker-shredder, (Independent snapping roll
{vpe.) - -

In such cases gravity does not aid the ears, but mechanical
means are relied upon entirely to move them on these husking
rolls.

In the machines having the Combination IMTusking and
Snapping Rolls, they are usunally set on an angle of about 15
degrees. The upper part, or about one-third of each set of
rolls, acts as snapping rolls, while the lower part, or the other
two-thirds, acts as the husking rolls. Sizes of husker-shredders
are usually given in terms of husking roll. A two roll machine
has two husking rolls; a four roll machine has foyr, and so
on. The large sizes run as high as twelve. The number of
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snapping rolls has no bearing on the size rating, not even,
when they are a part of the husking rolls.

Field Operation.—The first thing to do is to
get the machine properly blocked in position and
the drive belt put on and running in the center
of the pulley face and at the correct tension and
proper speed to deliver all the tractor’s available
horse power. The main drive pulley is usually
located on the shredding or eutting ¢ylinder. The
speed at which the shredding cylinder should run
is usually stenciled on the pulley or on the frame
of this machine. It is very important that this
speed be obtained and steadily maintained. It
will be found that the shredding-cylinder is
usually run at about 1000 R.P.M. From this
shaft the upper and lower snapping rolls, as well
as the husking roll countershaft, are driven. Very
often gears are used for this purpose. This, there-
fore, imparts a positive drive between these mem-

. . . Fic. 233.—
bers. If the main drive pulley on the cylinder, A pair of
therefore, runs at the correct speed, it follows that ~ Lisking
these other parts will also have a correct speed.

On machines of the combination snapping and husking roll
type, frequently the main drive pulley is located on the coun-
tershaft driving the rolls. On some machines of this type the
drive belt may run over several pulleys,
with a view to getting a positive drive on
these parts. [dlers may be used to get a
good wrap on these pulleys besides. On
machines of this type a speed considerably
*| below one thousand is common. Probably
a speed of from 350 to 400 is more nearly
Fra. 234—A husk-  correct for this husking roll countershaft.

1ng i If this main drive belt should be run over
on the shredding cylinder too, it will be speeded to about 1000
revolutions per minute by using a small pulley on this shaft
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as compared with a large one on the husking-roll countershaft,
If belt drives are used instead of gears for driving some of
these other shafts, it is equally important that they be kept
tight so that corrcet speeds of all parts may be maintained.
Correct speeds of various parts on these machines, as on any
other farm machine, is an important factor to their successful
performance.

The Snapping Rolls, which are always in pairs, should have
the proper spring pressure so that the cornstalks may be

RETARDING HOOD

FEEDER HEAD

16, 235.—Feeding device and snapping rolls of conventional ‘nachine.

drawn in and the ears snapped off. Very often it will be found
that this pressure adjustment is too tight. The result is that
the roll will not take the corn. The operator will deseribe this
as ‘‘having no draw.’”” The solution is—released tension.
This is an important adjustment. In eorn that is damp, par-
ticularly when shredding corn which is being hauled from a
field in the late fall or early winter, when there has been a wet
season or even with snow and ice on the stalks, it will be found
advisable to adjust these springs to get the proper ‘draw’’ for
capacity work. When the spring tension is too loose no such



HUSKER-SHREDDERS 281

trouble will result; but in such cases, particularly in very dry
corn, the snapping operation is bad, and many ears go through
the rolls instead of being snapped off. In fact, a machine is
usually ‘‘plugged’’ very casily when this tension is too loose.
A broken spring will sometimes be found causing this trouble.
At any rate, this
spring  pressure
should be adjusted
to suit the condi-
tion of the mate-
rial being handled
so that the maxi-
mum efficiency may
be obtained. Care
should be used to
adjust both sides
with equal pres-
sure.

Never use any
more spring pres-
sure on these snap-
ping rolls than is
absolutely neces-
sary to do a thor-
ough job of snap-
ping the ears from
the stalks.

. Fra. 236, —Safety device showing the operator
For different out of reach of the snapping rolls. Clutch

o e throw-out lever in front of feed table.
varieties of corn,

or where the ears are small, it is often necessary to use snap-
ping rolls of special design. For pop-corn, special rolls are
usually necessary. These are not so vicious and do less damage
to the corn; that is, fewer ears go through the snapping rolls,
and less corn is shelled. It is often necessary, in order to get
good ‘‘draw’’ on the snapping rolls, to ‘‘time’’ them properly.
The grooved upper and lower rolls, so commonly used, should
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be carefully timed with each other, which gives these rolls a
large grip opening. This means a good hold on the butt ends
of the stalks and, therefore, a good ‘‘draw.’”” Besides, such
a timing tends to bend the stalk back and forth, which means
better snapping of the ears from this stalk. Care should be

F1a, 237.—Front view of inside of machine showing husking-bed, snap-
ping rolls and gearing.

exercised to see that the bumpers between the boxes are so set
that the rolls do not quite touch each other. The smallest
amount of clearance possible, about one-thirty second of an
inch should be provided, but in no case should the rolls bang -
against each other, because they will be damaged.

Husking Rolls are always operated in pairs and are usually
set with a fixed spring pressure, These rolls may be smooth or
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nuted. In some cases one roll may have a steel blade like a
knife, which corresponds with a groove or flute. In any case,
the purpose of these rolls in sets of two is to remove the
husks from the ears of corn. Where smooth rolls are used,
husking pins are most generally provided, which are set to
match with depression or holes on the opposite roll of the pair.
These pins are small and should be kept sharp. 1f they get
dull, they should be replaced or turned so the unworn or sharp
edge will grip the husk, as the various designs call for. Sharp
pins are absolutely necessary to do good work. In any case,
the pins or flutes, whichever are used, should come together in
pairs so that they get hold of the husks evenly instead of
merely turning the ear over. This means that the husking
rolls always should be run in ““time’’ with each other.

It might happen that a piece of wood or stone would find
its way to this ‘‘husking bed,”’ as the entire set of husking
rolls is termed, and in passing through between them, force
them far cnough apart to cause the gears which drives them
to slip one tooth and get ‘‘out of time.”” This, therefore,
should be closely watched and if it should happen, it would be
necessary to reset and ‘‘time’” properly. If they are of the
type where ‘‘timing’’ makes no difference, care should be
used, at any rate, te keep foreign substances, such as stones
or pieces of wood, from reaching these husking rolls since
there is danger of breaking them if forced too far apart.

Above the ‘“‘husking bed’’ some means is usually provided
to aid the work of the husking rolls. This mechanical device
keeps the ears moving on the husking rolls so that they can
properly do their work of husking. This device also tends
to rotate the ears to present all of its surface for the husking
rolls to remove the husks in a clean and satisfactory manner.
A further purpose of this device is to get the ears properly
distributed to this husking bed, and to keep the ears in their
proper place. Often the ears tend to get stuck on these rolls.
A further function of this device is to help prevent this, and
keep the ears from clogging. This part of the machine has an
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important part to perform. Therefore, it should receive every
consideration,

Various devices are used to obtain the results sought. In
nearly every case the entire mechanism used in aiding or as-
sisting the work of the husking rolls may be set close to or
away from these husking rolls, to suit various sizes of ears

Fi1a. 238.—Blower and bagging elevator.

on the corn encountered. It is important, too, to be sure that
the ears do not lodge on this husking bed, which makes for
poor husking. It is equally important to keep them moving,
else overloading is the result, which is also a bad feature that
means poor work of husking.

Nore—If clogging should occur, at the husking rolls, the
operator of the husker-shredder, or any one else should in no
case, attempt to use his hands to free these ears while the
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machine is running. This is very dangerous and should be
very carefully guarded against. This also applies to plugging
or clogging at the snapping rolls. It should be a hard and
fast rule of the owner of the machine to caution everybody
working about the husker-shredder in this subject.

The Separating Device of the husker-shredder has an im-
portant function to perform. It is to separate the shelled corn
from the stover, the cut or shredded stalks or leaves. This
loose corn in the manger often causes the cattle, who are being
fed on this material, to waste much of it in their cagerness
to find these stray corn kernels which they relish very much.
Added to this is the fact that this shelled corn can be used to
better advantage for other animals, or as poultry feed.

FFla. 239.—Combined cutting and shredding cylinder.

The adjustment of the clearing fan shutters to get this new
shelled corn well cleaned needs attention. This can be done
by carefully opening or closing the blinds on the outside of
the cleaning fan drum. A screen is sometimes used in the
shoe bottom to remove dirt and grit from the shelled corn. It
often becomes plugged with the fine dust in this corn, and
needs close watching. If there is snow or sleet on the corn
being shredded, clogging of the screen in the shoe bottom is
common. The ear elevator and spout, although very simple
parts of this machine, need some care too, in order to avoid
breakage. If belt-driven, these should be tight enough to do
the work properly. If chains are used they should be set so
they are not so loose as to climb the sprocket teeth and do some
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damage. The bagging elevator, while very simple, also needs
some attention so that the chains or belts, whichever are used,
are each doing their work properly.

The Wind Stacker or Blower on a husker-shredder needs
great care in order to obtain maximum results. The end of
the pipe, or chute, of this blower is usually put through a
door in the barn to deliver the stover into the mow. Often
during the day it is well to get into the mow to be sure that
the stover has not accumulated at the end of this pipe. If it
does this, there is sure to be a plugged blower pipe. Plenty
of clearance must be allowed at the end of this pipe so that
plugging will not occur. While it is not apt to do any serious
damage if noticed soon enough, it causes a delay to clean out,

and all delays of any sort
are aggravating. If a lit-
tle caution is exercised,
therefore, to keep plenty
clearance at the end of this
blower pipe in the mow, no

sasasasusHsaswsnn

Fic. 240.—Shredding cylinder. trouble will be encoun-

tered. What has been said

on this subject in the paragraph on Threshing Machines will
apply here, also.

Lubrication of a husker-shredder needs particular attention.
Being used in the late fall or early winter when the weather
is cold means that lubricating oils and greases congeal very
rapidly and often, although a bearing oil-well has been filled
recently, it may heat and burn out the babbitt before the oil
has become fluid enough to do any good. To begin with,
the lubricating oil used should be light enough to flow and
yet have body enough to support the parts being lubricated.
‘When the steam tractors were common, it was comparatively
easy to keep the oil hot by keeping one of the oil cans con-
tinually on the hot boiler, while the other was in use. With
the modern gas tractor, however, as the power medium, no
such heating places are available, but in any event it is ad-
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visable to use two oil cans alternately, keeping one in a warm
place on the tractor engine to keep the oil warm and fluid so
that it will flow more easily and reach the bearing to be lubri-
cated. Some oils are obtainable that are not so readily effected
by lower temperatures as others and high grades of such oils
may be used.

The shredding cylinder has a high rotative speed and needs
special attention. The main drive pulley, located on this shaft,

Mg, 241.—A typical husker-shredder field scene,

brings the drive belt tension in this shaft, and its bearings,
which means that lubrication should be very thorough and
very carefully attended to at all times. A medium light oil,
applied frequently and in small quantities will do more good
than filling the oil wells full at long intervals of time. A good
grease, too, may be used if the bearing is provided with com-
pression grease cups, but even this necessitates careful and
particularly frequent attention by turning these grease cups
down often during the run to get uninterrupted service from
the machine.
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The snapping rolls, while not being a high speed part, have
very heavy loads. This means that lubrication needs atten-
tion. The same thing is true of the husking rolls. These parts
should be oiled with a small amount of lubricant which should
be applied very often. Neglect will cause a heated bearing.
It may even melt the babbit out completely, which would be
more serious. The blower fan shaft, when oiled, should
rather get less oil at a time, but the number of oilings should
be increased in proportion. In other words, oil a little each
time, but oil often. (The chapter on ‘‘Lubricating Oils’’
will give additional information.)

Capacity.—Like that of threshers, the capacity of huskers
is given in bushels of ear corn, or baskets, as is usually the
case, that may be husked per hour. Ilere, too, like threshing,
it is easily seen that it is really a question of yield of the corn
per acre that would influence the capacity. The approximate
figure for capacity based on average corn yields per acre which
may be used per set of husking rolls is twenty baskets (bushel
size) of husked ear corn for each set of husking rolls per hour.
Actual capacity depends, first of all, on the yield, then on
adjustments of parts, and on the type machine used and the
condition of the corn being husked.

Machines that have the combination snapping and husking
rolls in the larger sizes usually have a greater capacity per
unit of width than the other type. In fact, a large eight roll
of this type has the capacity of a ten or twelve-roll of the other
type. This is easily understood since such a great snapping
roll area is presented to the incoming mass of corn as com-
pared with the single set of snapping rolls. To offset this,
however, is the fact that this type machine usually does not
do so good and clean a job of husking. It often shells con-
siderably more corn, too. This is due to the fact that as the
upper or snapping end of the rolls is opened to let stalks and
leaves through in such great quantities, the lower or husking
ends of the rolls are farther apart than usual, which accounts
for the lower grade work of husking and often excess shelling.
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The following table gives figures on capacities of husker-
shredders under favorable conditions of corn and with good
average yields:

SIZE MACHINE CAPACITY PER HOUR IN
BUSHELS

2roll Lo 15-20

4 2240

T 35-60

B 45-80

10 5 e 70-100

12 80-120

Power Required—The work of husking-shredding like
threshing requires a great deal of power and of a steady
uniform kind. When these machines were operated by steam
tractors there was usually plenty of available power and often
a surplus. The selection of a husker-shredder should, there-
fore, be in accordance with the power which will be available.

The following table will give approximate figure of power
requirements for husker-shredders of different sizes and is
based on corn in good condition and of average yields and
average length:

S1ZE MACHINE HORSE-POWKR REQUIRED
2roll Lo . 5-10
S 10-15
6 ¢ L A e e 15-20
8 L it 20-25

10 e 25-30

12 48 s 30—40

COMBINATION MACHINES

The term ¢ Combination Machines’” refers to husker-shred-
ders that are used for silo filling. These machines are often
termed ‘‘husker silo-fillers.”” The material handled is usually
shocked corn. Tests have proven that by adding sufficient
water corn in this stage makes fairly good silage if properly
put up.
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The first change that is embodied is that the eylinder is
usually a knife wheel cutter, instead of a shredding eylinder.
Means are provided for snapping a part of the ears from the
corn stalks and husking them in the usual manner. The bal-
ance are put thru with the stalks and go to make the silage.
Snapping rolls of different kinds may be used that vary the
percentage of corn that is snapped. Means are also provided
for conveying all shelled corn in with the silage.

S TR N W TR JUCE UCU U N
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I'16. 242,—Snapping rolls on combination machines. A put ahout 50%
of the ears in the silo, B about 30%.

Additional lengths of blower pipe may be procured that
permit blowing to the top of the silo. Deflector hoods or
elbows for the upper end may be used on such machines.
This change makes a two purpose machine and enables a
farmer to change over from one to the other within a short
time. The general outside appearance and driving mech-
anisms are usually undisturbed.

The power required is approximately the same as listed
in the table for work with husker-shredders. The capacity
as silo filling machine may be read in tons per day, instead
of bushels per hour as indicated on the table shown above.



CHAPTER XXIT
CLOVER HULLERS

Function.—There are from fifteen to eighteen million seeds
in a bushel of clover or alfalfa, and to get these out of the
heads or seed pods and free from dirt and foul seeds is the
work of the huller. Clover hullers have many things in ecom-
mon with threshing machines; it might even be said that they
are threshers. Extra parts called ‘‘clover hulling attach-
ments’’ are available for practically all threshing machines on
the market. These are only partly successful in doing the
work of clover or alfalta hulling. To hull and clean clover
or alfalfa seed properly necessitates running it through a
special machine called a ‘‘huller.”” The purpose, of course, is
to remove the sceds from the head and separate them
thoroughly from the stems, broken leaves, ete.

Sizes, Types, and Rating.—Clover hullers are usnally made
in a very limited number of sizes and are rated like threshing
machinery—that is, width of eylinder and width of rear. Many
manufacturers give their machines a common term such as
“‘Special,”’ ‘“Regular’’ or ‘‘Standard,”’ ete. Others use the
size such as a “‘40-60’" or a ““30-50.”” The eylinder in such
cases is the small dimension and the rear of the machine is
the larger dimension. All hullers are practically alike. They
are not usually made in great quantities like threshing ma-
chines, yet their importance in agriculture is never questioned.
Practically all hullers are similar in that they have a stemming
cylinder and a hulling cylinder; all have separating devices,
a shoe, and most of them an auxiliary cleaning attachment.

Field Operation.—The clover must be in the proper physi-
cal condition for good hulling. It must be very dry. Hulling
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is done late in the season, and if the work is done early in the
morning there will be considerable dampness in the material
to be handled because the moisture of the night is on it. Ex-
posure to the sun a few hours in the morning will usually
dry it sufficiently to make it ready for the machine. Clover
hulling should therefore be started late in the day, and on a
bright dry day, to get the best results from the machine.
The discussion of threshing machinery and the method of
setting and belting will hold good for clover hullers. It is
important to guard against over-feeding the machine. Ma-
terial must be fed to the huller very carefully and uniformly.

F1a. 243.—A skeleton view of a clover huller.

The stemming cylinder, like that of the threshing machine
cylinder, has spikes or teeth which pass between a series
of stationary teeth in the concave. These cylinder and eon-
cave teeth remove the heads or pods from the stems. This
represents the principal work in hulling. The teeth should
run very close to each other, and, like the thresher, should be
adjusted so that they travel exactly midway between the
coneave tecth. This means that they should be evenly spaced
to get the best results from the machine. As in threshing,
it is advisable to use as few teeth in the concave as will do
good work. The fewer that are used consistently with the
work done, the easier will be the work on the separating racks,
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because less small straw and chaff will have to be handled.
The material passes under a beater and over a separating
table of coarse mesh. The coarse material, such as stems,
leaves, ete., goes out at the rear end. The threshed loose seed
and the pod in which the seed is held fall through and are
carried forward on a rack
called a return pan or re-
turn table. This work of
separating is done by a
close and fine mesh rack.
Some machines have two,
others only one. This
threshed material, going
forward, is fed into the
hulling ceylinder, which is g, 24H4.—A stemming cylinder with
usually some eighteen or concaves and beater.

twenty inches in diam-

eter, and the full width of the machine. Tt is ordinarily
covered with some coarse material like a rasp, or filled with
hundreds of small steel pins to get a rasping or rubbing action.
It runs about 800 R.P.M., depending on the diameter, and
very close to concaves,
usually made of wood,
and covered with this
same rasp material.
1t can readily be un-
derstood, therefore,
that the seeds in the

pods, coming to this

16, 245.—The ]:“11\]:3? cylinder and con- rusping cylinder and

having to travel be-

tween it and the concave, are rubbed violently between these

rasps, and the small cover or alfalfa seeds are removed from
the pods in a very thorough mnaner.

It is very mecessary that the adjustment of this concave

to the hulling cylinder be made carefully. The quality of
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work done is largely affected by this adjustment, and it should,
therefore, be watched very closely. These concaves are usually
adjusted at the front and rear, and it is good practice to set
the front end—that is, the end where the material is fed
into the huller cylinder—a trifle wider than the rear. This
permits of more capacity and better work. It gives the hulling
cylinder what is com-
monly termed ‘‘draw.’”’
The material from here
F1e. 246.—One type of rasp used on Dasses over a drlaﬁer’ .the
hulling cylinder and concaves. heavier material going
out into the wind stacker
and the fine seeds drop through this chaffer to the shoe. The
work here is similar to that of the threshing machine. A
tailings-elevator, similar to that used on the thresher, moves
the coarser material forward to the hulling eylinder to be
re-hulled and the clean grain is elevated to the re-cleaner.

The re-cleaner contains a small shoe and a fan, and these
seeds pass over a series of riddles of fine wire mesh or per-
forated metal. The blast
from the fan, acting on
the seeds, removes the
dirt, that is, the coarse
dirt that is lighter than
the seeds. The seeds then
travel over a screen,
usually of wire mesh.
through which sand and
other heavy foreign ma- Fig. 247.—Cloasniier;§s)s.hoe (note fine
terial pass by gravity.

The seeds are then delivered, thoroughly cleaned, to a bagging
attachment and put into sacks ready for the market. The
method of setting the sieves in a thresher for cleaning grain
applies to hullers also. The setting of the re-cleaner is com-
paratively simple. It is largely a question of getting the
proper wind adjustment to do the work thoroughly. The
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selection of one or another of the various screens for this
re-cleaner depends on the seed that is to be handled.

Also the discussion under
relating to proper speeds, the
handling of the various belts,
and the feeding, will apply
here. The wind stacker used
on the huller is identical with
that used on the thresher.

It is a good plan, at the end
of the day’s run, to clean the
inside of the machine thor-
oughly by running it quite
awhile after feeding has
stopped. The fine sced, dust,
ete.,, accumulates moisture
from the night air and :f left

the heading of ‘‘Threshing,”’

F1a. 248.—Skeleton view of a re-
cleaner.

in the machine, will settle or stick to the grain pan or to
sieves and screens, and interfere seriously with good work
the following morning. A canvas cover or tarpaulin to spread

over the entire huller

every evening will
prove a good invest-
ment.

Capacity. — The
huller capacity fig-
ure, unlike thresher
capacities, is low. The
difficulties of hulling

Fig. 249.—A feeder for a huller.

which make this so
are the smallness of
the seeds and the fact

that it is hard to remove them from the bolls; and further-
more, the machine may be run for only a few hours each day.
In general, a 30- or 32-inch huller under favorable conditions
of the clover or alfalfa and of average yield, from 10 to 15
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bushels of seed may be hulled per hour. A good average rate
of hulling for a 34- to 36-inch machine is from 12 to 18 bushels
per hour.

Power Required.—Hulling clover requires slightly less
power than is required for running a thresher of the same
size. The table given above on the power required in operating
threshing machines will apply equally well to hullers. Under
good conditions it wounld be safe to select the minimum figure
of power requirements.



CHAPTER XXIII
PEA AND BEAN TIIRESHERS

Function.—The purpose of these machines is to remove the
various kinds of peas and beans from the vine and the pod.
This work is frequently done by a grain-threshing machine
with the necessary attachments, which does the work fairly
well, without injuring the peas or beans. More often a regular
pea and bean thresher, made specially for this work, is used;
particularly so in localitics where great quantities are grown,
In such localities these machines are often termed ‘“beaners.’’
The different varieties of peas and beans call for a variety of
sieves and adjustments to clean them properly; it is merely
a question of getting the correct combination of parts to bring
this about.

Types, Sizes, and Rating.—In localities where peas and
beans are grown in quantities, it is best to secure a ma-
chine built especially for this purpose. These machines usually
have two threshing cylinders; some have three. In localities
where this erop is a side issue, and grain the main issue,
attachments to the ordinary grain thresher will do very well.
Since the working parts of pea and bean threshers are similar
to those of a grain threshing machine, it will be found that
the rating of sizes are the same as those of threshing machines,
which is explained in the paragraph on this subject in
Chapter XVIII.

Field Operation.—The operation of these machines is ex-
actly the same as that given in the chapter on threshing
machinery. Peas and heans are far more brittle than grain
and much more difficult to handle, to say nothing about the
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differences in size and, consequently, the speed of the cylinder
must vary materially.

The distance between the cylinder and concave teeth must
be much greater than on machines used for threshing small
grains. If not, the peas or beans will be broken or the outer
skins injured or damaged, which will grade them very low
on the market.

The speed at which the cylinder should run, like that of
the grain thresher, depends on the diameter of the same.
It is usually stenciled or printed somewhere on the side of

Fie. 250.—Sectional view of a bean thresher showing both cylinders.

the machine, and it is necessary that this be very eclosely
watched and kept uniform. In any event, it will be some-
where near one-half as much as for grain. On machines using
a large diameter, a speed of about 360 R.P.M. to those of a
small diameter running about 550 R.P.M., the peripheral speed
is practically the same in all cases for the same work. In
other words, like grain threshers, it is uniform. It may be
inereased when the peas or beans are very hard, like the
garbanza bean, or reduced if the opposite condition is found,
as will be the case when threshing white navy beans.

The operation of threshing machinery, with reference to
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adjustment of concave sieves, ete., will also apply to machines
handling peas or beans.

Breakages run the grade down very rapidly, and since it
is desirable to deliver peas and beans undamaged to the sacks,
they should be whole and not split. The tailings-elevator and
the auger usunally work without doing any damage, yet if not
properly adjusted, the tailings-elevator and even the weighing
or bagging elevator may damage some varieties of peas and
beans, and if the elevator chains are too slack, this is more
likely to happen than if they are tight.

Cleaning peas or beans
is a comparatively simple
task, which merely re-
quires a chaffer sieve and
a shoe sieve of the proper
size.  When threshine
small peas, the adjustable
sieve that is wused in
threshing grain will be
found satisfactory if .
opened very wide. This

Fra, 251.-—Cylinder and coneaves for

also holds true in some of pea and bean threshing,  (Note
. wide spacing of teeth and large
the smaller varieties- of pulleys.)

beans. Where large peas

or beans, such as horse beans, are threshed, a special chaffer
and sieve, preferably of the lip type, should be used to let
them pass through it, otherwise serious wastage may result.
It is also a good plan to use a sereen at the bottom of the shoe
to remove all dirt and foreign substances which always find
their way through the machine to this place.

Since the work of threshing peas and beans is very dirty
and dusty, particular attention must be paid to keeping the
bearings free from grit and to keep the oil wells covered and
apply a lubricating oil very freely to the cylinders, the clean-
ing fan, the wind stacker, and the shaker cranks. Because
the beans are threshed directly after they come from the
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ground where they have been dried, there is always an accumu-
lation of dirt. More than this, the dirt usually hardens on
beans in lumps and in going through the machine it breaks up.
Peas and beans grow best in sandy soil, and sandy soil will
ruin a bearing more quickly than any other kind, for it
is practically all grit. Wherever possible, it is a good plan
to use an exhaust fan—which is nothing more or less than
a suction fan placed on the deck of the machine—which
will remove most of
this dirt and dust.
4= =} taking it from behind
p—— the cylinder and de-
livering it through a
T long cloth tube to the
H  rear of the straw pile.
¥ This will help make
24 X 24 MESH WIRE 16 XI6 MESH WIRE * 12 X12 MESH WIRE the work around the
(] V[Eaecactl  machine much more
| 288 agrecable for all con-
cerned. Such a sue-
28 tion fan may be a
guesee  part of the regular
Fig. 252.—Sieves and screens for pea and machine or it may be
bean machines. purchased as an
extra, but in either

case it is a valuable part of a bean or pea thresher.

Oiling the machine like a thresher is important. The two
or three cylinders and the wind stacker, if used, should be
oiled every few hours throughout the day. The suction fan
and cleaning fan, too, should get the same attention and just
as often. It is desirable to oil a pea and bean thresher even
more often than a grain thresher because the dust and dirt
about the machine if it got into a bearing is far more danger-
ous because of its gritty nature.

Capacity.—The capacity of pea and bean machines is much
less than that of grain threshers. Their capacity rating will

6 X 3MESH WIRE 2 X12 MESH WIRE
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vary with the different kinds and varieties of peas and beans
that are being handled and with various sizes of machines.
In general, it is reasonable to expect less because of the re-
duced cylinder speeds. An ordinary 24-inch bean machine
should be able to thresh and elean from 35 to 50 bushels of
peas or beans an hour and do a thoroughly good job. White
navy beans, if brittle, must be handled more slowly, whereas
peas, if a hard variety and very dry, may be put through the
machine at higher speeds. Regular grain threshers provided
with attachments for threshing peas and beans will have
about one-half the capacity of a regular bean thresher of
cequal size.

Power Required.—The power required to handle peas and
beans is slightly less than that for threshing dry oats. It is
safe to take from 15 to 20 percent less than the minimum
figures giver for the power required to run grain threshers.
Regular grain threshers handling peas and beans will require
about one-half the power that is required for threshing grain
even at its best.



CHAPTER XXIV
FEED GRINDERS

Function.—The purpose of these machines, which are
often termed ‘‘feed mills,”’ is to grind various grains into
feed for cattle and stock. It may be either shelled corn,
husked or picked corn, kaffir, corn, beans, peas or pea vines,
peanut hay, or any roughage requiring grinding into various
degrees of fineness to meet conditions. The machines should
be able to grind any of these materials or any combination
of them with a minimum amount of power, and to the re-
quired degree of fineness with the least trouble and in the
shortest possible time. This machine should have eapacity in
proportion to the power which is available and the degree of
fineness ground.

Types, Sizes, and Rating.—There are several types of so-
called grinders. ‘‘Feed Grinders’’ grind feed for stock, on the
farm. For this purpose there are two distinct types. One
is a machine used for grinding small grains or corn only,
and the other is for cutting and grinding roughage and grains
together. In the latter type, a mechanism is provided which
cuts roughage, such as cornstalks, hay or other material, into
small bits before it is introduced to the grinding plates, alone
or in combination with small grain. These two types cover
practically the entire range of feed grinders which would
be used in combination with a tractor for farm work.

These machines are rated in sizes according to the diameter
of the grinding plates. For instance, a 10-inch machine
would have plates 10 inch in diameter, a 12-inch machine
would have plates 12 inches in diameter, ete. These grinding
plates are often referred to as buhrs. Combination cutters
and grinders usually have a cutting mechanism with sufficient

302
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capacity to suit the size grinding plates which are used. The
selection of one or another, with reference to size, should be
based on the power available and the amount of stock to be
fed.

Operation.—It should be set low enough so that it is con-
venient to pitch or shovel into the hopper and should be pro-
vided with facilities to use with the tractor, that is, with the
belt pulley of the proper
diameter so that it can’be
belted conveniently. The
operation of these ma-
chines, so far as belting
is concerned, is similar to
that of any Delted ma-
chine. They must be
properly secured to the
floor of the barn or
granery where the grind-
ing is done; or else se-
curely fastened to some
liberal sized skids, so that
they, in turn, may be
staked to the ground if

Fia. 253.—Common feed grinder. grinding is done where no

floor is available. When
starting a new machine, it is important that the plates be
well separated ; in other words, that there is plenty of clear-
ance between them. All machines have an adjustment be-
tween the plates, governed by a screw, by which very elose
regulation can be procured. This screw, in most cases, works
against a spring. This spring will compress if foreign ma-
terial of some sort gets into the grinding plates and will,
therefore, avoid breakage and serious damage. An auxiliary
hand lever, operating a cam, is also provided on nearly all
machines so that the operator can instantly release the plates
when necessary. This lever can also be thrown back to the
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original position which means that the original adjustment
is procured after the plates have cleared themselves. These
are preliminary adjustments which should be made to become
familiar with the machine and to get material ground to the
proper fineness.

No particular figure can be given for the proper speed at
which these machines should run. Unlike most other farm
machines, they do not
have a critical speed
at which it is neces-
sary to operate them.
It, however, should be
the aim of the owner
to run them no less
than about 400
R.P.M, and in no
case should the speed
exceed 1000; in fact,
about 800 R.P.M., is
fast enough for all
ordinary eonditions.
1t must be borne in
mind that the ca-
pacity is, in a measure, in proportion to the speed.

Most manufacturers furnish an extra set of plates with
each machine and sometimes an extra set of breakers or crush-
ers. Plates to suit the grinding of different degrees of fineness
are available and may be selected to suit the conditions under

which the machine is to work. It is a good scheme never
to grind the material any finer than is necessary to get the
results in feeding which are desirable. Finer grinding takes
power and is slow work.

It must be understood that these machines are to be oiled
very thoroughly. Particular attention must be paid to the
bearing next to the drive pulley because it carries the belt
tension of the main drive belt besides the regular load im-

F16. 254.—Combination roughage cutter
and grinder.
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posed upon it in the grinding. If, as is often the case, a little
grinding is done every day, or twice or three times a week,
care Should be exercised to oil all the bearings with a good
grade of lubricant each time before starting and often during
the run.

In feeding these machines, the operator should be sure that
no foreign material gets into the hopper. Small pieces of
wood and stones find their way into the feeding hopper with
the material being handled. Sometimes even a stray bolt or
a nut will be fed to the hopper; and these foreign substances
are in turn delivered to the grinding plates, and may do seri-
ous damage, if
they are large
enough and if
the compression
spring is serewed
down so tight
that the plates

will not have lee-
. It 255.—Crushing and grinding device of
way enOUgh to let feed grinder: A, Iflywheel: B, Agitator

this foreign sub- drive; (!, Agitator; 1), Crusher; &, Concave ;
(f, Shut-off ; H, Revolving plates; I, Release
tance through be- lever; 1, Pressure spring.

tween them. On .
most grinders the bottom under the crusher or breakers,
the ‘‘concave,”’ as it is commonly termed, is provided with
wood break pins. Large pieces of foreign materials, there-
fore, should cause enough extra load to come on this
concave to shear these wood pins, allowing the bottom to drop
and this material to fall on the ground. Care should always
be used to replace these pins with new ones made of wood. In
no case should iron be used. The main shaft may be badly
bent and, in fact, the concave broken, and in some cases the
machine so badly wrecked that it is beyond repair if a foreign
substance gets into this machine where a bolt is used instead
of the wood shear pin.

The operator should accustom himself to keeping his ears
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well ‘“peeled’’ for strange noises about the machine. Foreign
substances getting in between the crusher and concave, or
even between the plats, will instantly make a racket that tells
of trouble. In such cases the little release lever, mentioned
above, which operates the cam, should be thrown over, which
instantly releases the plates and allows this foreign material
to pass through, before serious damage is done.

On those combination machines which have separate cutting
mechanisms for grinding cornstalks and other roughage,
together with small grains, the same amount of care should

be exercised in keeping

, foreign materials from
reaching these cutting
knives. Since knives
are actually used to cut
this roughage, and

p since they travel close

to a shear plate, it is
very important that
they be set close
enough to the shear
plate to cut well with-
out actually touching
it. A clearance about
L .. the thickness of a piece

Fio. 286.—Grinding ty‘ifé‘:,ef - (Note dif- b 41in cardboard will
be sufficient for run-

ning, and yet the cutting will be done thoroughly and with
the least amount of power. It must, of course, be under-
stood that these knives should be sharp, and in cases where
much cutting is done, and they lose their edge, they should
be reground. The operator should never attempt to eut with
dull knives. This is particularly true of dry material.
‘When material is damp, it cuts more easily, but it is important
to avoid grinding wet or damp material of any sort unless
it is to be used for feed immediately. No amount of damp
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material should ever be ground up, for more than a day or
two in advance. It will mildew and spoil. In any case,
grinding material for more than two or three days ahead is
poor policy since these materials keep much better in the
original state than when ground.

Fig. 257.—Ieed grinder with bagging device.

When this roughage is fed, butts should usually be fed
first and the hopper should be kept full continually, to get
good results. To run a machine alternately empty and full
is not alone hard on the engine or tractor driving it, but
equally bad on the machine and the quality of work that it
does.

Where large tractors are belted to relatively small grinders,
it is a pretty easy matter to over-work the grinder. Care
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should be had to see that the grinder is kept full, but not over-
worked because this induces stress and strain on the machine
which may damage it seriously. In no case should the operator
try to get the capacity of a 10-inch machine from one with
6-inch plates. The best thing to do to get a little more capacity
is to bring the speed of the grinder up, and if this speed is up,
the operator must never force the material into the hopper by
crowding,

The grinding plates are usually made of cast iron with a
chilled surface, which is very hard. It is really a glass hard-

F1c. 258.—Portable combination machine,

ness and these plates grind by rubbing the material be-
tween them. Much care is needed in bolting them into place
on the machine. The stationary plate should be free on its
backing so that it will align itself and run parallel with the
revolving plate. If, for any reason, this plate seems to rub
at a certain place in the revolution of the revolving plate, it
should be removed and an examination made to be sure that
there is nothing in the way that hinders this plate from align-
ing itself to operate properly.

Various types of cob breakers are also furnished for these
machines. The selection of one or the other depends on the
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material which is to be handled. Care should be used in re-
moving them to be sure that they are always securely fastened
to the shaft.

The amount of material these machines will handle and
grind well can be regulated by the gate on the hopper of the
machine. This gate governs the amount of material that
enters the grinding plates. This gate should be set so that
the maximum of material is fed through the machine con-
sistent with the power. In other words, by grinding more
slowly it is possible to grind finer than by forcing the ma-
terial through or crowding it. It is also important sometimes,
when tractors of small

horse power are being
used, to use this lever
to throttle the amount
of material going
through the machine.
This refers particu-
iarly to grinding grain
where there is a chance
of putting too much
through for the power L i ,
that is available. Agi- -Fii. 259.—Feeding device of combination
machine.
tators are also pro-
vided in the hoppers of many of these machines which keep
the material moving. Frequently, when the machine does not
deliver the material at the outlet spout, it may be due to the
fact that the hopper is plugged, which, in turn, may be be-
cause the agitator has become disconnected or broken. This
agitator is of particular advantage when grinding roughage
which has a tendency to bridge across the hopper and will
not, therefore, work down into the spiral crusher.
Attachments.—The most common attachment for grinders
is an elevator which is usually driven from the main shaft by
a small pulley and a two or two and one-half inch belt. This
elevator is sometimes very long and provided with a spout to
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deliver into a wagon box; or a short elevator may be provided
with a bagging spout which will deliver the ground material
into sacks. The choice of one or the other depends on the
disposition that is to be made of the ground material and the
amount of material being ground.

These elevators require very little care other than keeping
the belt tight and the bearings oiled. Of course, the upper
bearing should be adjusted so that the eonveyor on the inside

F1a. 260.—Combination grinder and cutter with blowing device.

will 1ift the ground material. If a chain is used, the adjust-
ment must be such that there is no danger of its becoming
unhooked because it is too loose. Neither should it be so tight
as to cause unnecessary stresses on the bearings or chain.

Capacity.—The capacity of these various machines is in
proportion to the power available and the speed at which the
grinding plates are operated, together with the degree of fine-
ness which is desired. The hopper, in most cases, is in propor-
tion to the size of these plates.
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The following table is an approximation of the capacities
of machines of this sort. It may be seen that the capacity is
in proportion, in a measure, to the power which is being used
to drive the machine. The speed at which these machines run
has a decided influence on the capacity. The capacity is also
further influenced by the degree of fineness to which the ma-
terial is being ground. The figures given, however, cover
average conditions with plates which are usually furnished
with these machines when sent from the factory.

CAPACITY PER | APPROXIMATE

SIZE GRINDER R.P.M. HOUR POWER

BUSTIELS REQUIRED

6 inches ................. 400 8-16 4 HLP.
500 10-20 5
700 16-32 6
900 20-40 8

8 inches ................. 500 16-32 6 1L.DP.
. 600 20-40 8
800 28-56 12
900 30-60 14

10 inches ... .ooii .l 500 20-40 8 H.P.
600 28-56 12
700 36-72 16
800 40-80 18

12 inches ........cvuunnnnn 500 36-72 16 H.P.
I 600 40-80 18
700 44-88 24
800 48-96 30

The capacity in corn or kaffir of a combination roughage
cutter and grinder will be from 40 to 60 bushels per hour or
from 1800 to 2400 pounds ground medium with 8- or 10-inch
buhrs at speeds of from 750 to 950 R.P.M. Iay may be
handled at a figure of from 3 to 5 tons per day of 10 hours
at this same speed range.

Power Required.—The table above also shows the approxi-
mate power required to operate these machines and is based on
grinding to the capacity figures listed, and at the speeds given.
Variations, of course, depend on the kind of material being
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handled, and the fineness to which it is ground, which also
will influence the power. This table, however, covers average
conditions and may be used as a basis for selecting machines
to go with the tractor or any engine of a horse power indi-
cated. Combination cutters and grinders require more power
since the roughage require cutting hefore it reaches the grind-
ing buhrs. A machine of this sort with 8-inch buhrs will
require from 12 to 18 horse power at a speed of from 700 to
900 R.P.M. One with 10-inch buhrs from 20 to 25 horse power
at a speed of from 700 to 900 R.P.M.

Feep CurreErs

Function.—This machine is only a cutting mechanism and
cannot be used for grinding. It may be used for cutting corn,
hay, straw, etc. In some sections of the East and South it
is termed a ‘‘cutting box.”’

Types and Sizes.—Like silage cutters, these machines are
made in two types—the flywheel and the cylinder. These ma-
chines are generally rated in sizes which represent the width
of the feed throat, such as a 6-inch and an 8-inch or a 10-inch
machine.

Operation.—Since these machines are cutting devices, it
means that work around them should be very carefully done
to avoid accidents to the operator. Since they are belted
machines, although requiring only a small amount of power,
they should be properly secured to the barn floor and well
belted. The speed at which a flywheel machine should run is
usually given in the printed matter accompanying the ma-
chine. In no case should a speed of 650 R.P.M. be exceeded.
Cylinder cutters should never be run in excess of 750 R.P.M.
Extreme care should be used in feeding the material to the
feed rolls not to crowd it at all. A slow, steady feed is de-
sirable. Sharp knives are always necessary. Much of what
has been said about the field operation of silage cutters will
apply to these machines. The length the material is cut can
be changed from about % inch to 2 inches.
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Capacity.—The capacity of these machines in general is
from 900 to 1500 pounds of hay an hour for an 8-inch size,
depending on the length of cut, the material being handled,
and the steadiness of the feed. Large machines with regular
feed aprons will cut from 1500 to 3000 pounds an hour.

Power.—The power required to run these machines varies
from about 3 to 6 horse power for an 8-inch, while a 10-inch
machine will require from 5 to 10 horse power. These
are approximate figures because there are so many factors
that enter into this problem that influence the power require-
ments.



CHAPTER XXV
WOOD SAWS

Function.—The purpose of these machines for farm use is
to saw wood into boards or for fence posts or for fuel. These
machines are made in many different types and sizes to suit
the different uses. One type may be to cut small tree trunks
into fence posts for which a pole saw would be used, or into
cord or fire-wood, in which case a common sliding or swinging
table saw would do. This is for cross cutting. If it is in-
tended to cut timber into boards, a rip saw is necessary. Such
farm sawing outfits, to be operated by tractors, are nearly
always equipped with circular saws, and is commonly termed
a ‘“‘saw mill.”’

Types, Sizes, and Rating.—As mentioned above, there are
a good many types of saws, and the illustration shows some
of the various kinds. The sizes of these machines are usually
designated by the saw diameter. Cross cut saws are usually
24 or 30 inches in diameter. Rip saws from 30 to 50 inches
in diameter. For ordinary farm work, such as cutting wood
for fuel or for fence posts, the type with the flywheel on
separate counter shaft below the table will be found very
practical.

Power drag saws are also obtainable but not so common as
cireular cross cut saws. Saw mills, which are used prin-
cipally for ripping timber into boards, are growing less com-
mon since the local supply of available board timber is rapidly
décreasing, or else it may be purchased at the dealers at a
figure that makes sawing unnecessary. Large saw mills mak-
ing a business of this work often turn out a better grade of
lumber, and in some localities are able to furnish it just as

314
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reasonably as farmers are able to cut it up from their own
wood lot.

Field Operation.—The operator of a wood saw should
realize first of all that this is a dangerous machine. Since he
must work right in front of the cutting edge, it is well to use
a great deal of caution so that neither he nor anybody working
with him gets close enough to be involved in an accident that
would result in the loss of a hand or even a finger. Small
loose pieces coming in contact with the rapidly revolving saw
blade are often thrown with sufficient force to do bodily hurt
and therefore, some care
should be used to keep
such pieces away from the
saw.

It is important that the
saw should run at proper
speed, which for cross
eutting is approximately
9500 feet per minute.
This is the speed or travel
at the periphery or at the
ends of the teeth of the
saw. This means a speed =~ = _
of 1200 r.pm. for a 30- I"ia. .’1)1;‘:\‘\2/3;111:‘?(1)1%\\'\(:’(())((l)d'su\v for
inch saw, 1500 r.p.m. for
a 24-inch and so on. S'p(’eds for regular saw mills for
ripping should be about 4000 feet per minute. Speeds for
soft woods may be somewhat higher while for hard woods it
should be reduced. The power available is a factor to consider.
The diameter of the saw and the number of teeth must be
considered. The machine must be well staked and securely
held and be well belted. - A belt of the correct width and
sufficient length to pull the saw in question is necessary.

On the smaller type saws, such as the common wood saw,
for individual use for cutting stove wood, or pole sawing,
whichever may be done, it is necessary that the saw mandrel
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run true. It should always be set level. Care should be taken
in every case to see that this mandrel is kept true and that
nothing is allowed to fall on it or in any way injure it as it
is not possible to get satisfactory results from outfits with
bent mandrels. On the small outfits that set out of doors
most of the time, it is a good plan to remove the saw during
that time when it is unused. It should be greased and hung
in a dry place. The amount of work that saw mills or sawing
outfits can do is in proportion to the sharpness of the edge
that is kept on the
teeth of the saws and
the power available.

To get good results
from a regular saw
mill the set-up must
be correct. The ma-
chine must be prop-
erly staked to the
ground and should be
set level. The best
place to level the ma-
chine is on the saw
mandrel, and with the
2 o a0 Property i place

table.) By placing the level

' ’ vertically on the saw
itself, a check may be had on this leveling. To set the machine
horizontally the carriage track timber will form a good foun-
dation on which to level lengthwise. With the machine prop-
erly leveled, better work may be done.

A 48” rip saw with 24 teeth should run about 350 revolu-
tions per minute. As the number of tecth inereases so should
the speed and power increase. A 48-inch saw with 34 teeth
should run at about 500 revolutions per minute. Larger
saws should run more slowly, but in about the same pro-
portion,
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The carriage drive on these saw mills is usually friction
and this should be carefully watched and kept clean. Grease
or oil should never be allowed to accumulate on these friction
surfaces. The gears driving this table should be kept well
greased and the cables should be kept taut. Unless this is
done, uniform operation cannot be maintained. The saw
must be properly set. This must be watched very carefully
to be sure that it does not rub so hard as to heat.

Some saws are equipped with stationary and others with
revolving splitters. Where these are used and rotate, it is
important that they should always work. If they refuse to
turn, attention should be given to them before they heat
rapidly and wear.

The mechanism for holding the logs, that is the ‘‘Dogs,”’
as they are commonly called, should be kept sharp to get them
to work well and the
ratchets and dog
shaft should always
be kept properly
greased to be sure
they work uniformly.
In other words, both
must either back up
and take hold, or let
go of the log simul-
taneously.

All bearings must be kept well lubricated. All parts that
move on one another should be kept well oiled. The saw
arbor particularly should be frequently lubricated.

Saws.—Saws for ripping timber may be either of the right-
hand or left-hand type. Standing in front of a circular saw
with the top running toward you, it is a right-hand saw if the
log passes on the right of the saw, and adeft-hand saw if the
log passes on the left of the saw. Usually in the manufacture
of these saws they are marked with the words ‘‘Log Side’
on the saw. Before placing a saw on the mandrel, therefore,

IM16. 263.—Drag saw.
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care should be taken to see that it is put on correctly. The
name should be on the log side of the saw.

To sharpen a circular saw properly by hand is quite a task.
Where they are made and in large mills where many are used,
this is done on an automatic machine using grinding wheels.
To do this work by hand requires much skill and great
patience. Cross Cut saws and rip saws are sharpened differ-
ently. The illustration shows the difference in the teeth, and
the correct shape to file the saw is one part of it. The teeth,
to be properly filed, should always be square on the front or
cutting side.

Fi1e. 264+.—Wood-sawing attachment for a tractor.

In placing the cross cut saw on the mandrel, it is very im-
portant to see that the saw is free, that it is neither too tight
nor too loose. The pins should have a free set also, and it
should be unnecessary, in any case, to force the saw on this
mandrel. The tight collar on the mandrel is usually concaved
and the loose one perfectly flat. A rip saw should be very
straight on the log side after the nut is screwed up tight, and
the guide pins should be set so that they merely touch the saw
lightly, and not so tight that they will form the guide for the
saw blade itself. The guide pins keep the saw from ‘‘dodg-
ing.”’ The saw is usually set so that it runs into the log rather
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than out of the log, and these guide pins should never b
for this purpose.

If the saw has the proper tension and yet does not ru
it is well to see that all the end play is out of the m
itself and that this is not &ausing the trouble. Freq
trouble is experienced from various sources and heati
the rim is noticeable. Several things may cause this
the saw has been filed with the backs of the teeth too
or there may not be throat room enough for the sawc

F16. 265.—A right-hand saw mill. Saw has inserted
teeth.

escape; the teeth may not be set enough, or the saw m
be running fast enough to open up the body of the saw

Saws often run warm at the center. This may be
from a hot mandrel bearing itself, or the saw may be
too much either to or from the log. Then again, the
may be too low so that the saw hasn’t expanded tl
itself. A saw should run cool, and it should be unnecest
reset the saw due to these points. It is merely a ques'
adjustment.

Sometimes saws will tend to lead into or out of the log
This can be overcome by beveling the backside of the
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at the point. If the front of the tooth is square, and beveled
at the back, this will cause the saw to lead into the log, and if
beveled on the log side, it will lead the saw out of the log.
Some saws run ‘‘snaky.’”’ This is usually due to the fact that
the saw has been unevenly heated and should be re-hammered
by an experienced man.

Filing.—If filing is attempted by the farmer, the following
information may prove valuable:

It is a good plan to examine a new saw thoroughly when
it is purchased and fix in mind the exact shape of the teeth and
the way in which they are filed and set. Duplicating this filing
and setting will prove
very satisfactory. One
of the chief difficul-
ties in filing circular
saws is that the bot-
tom of the teeth are
too often found with
sharp corners instead

4 B of round. Cut-off

Fe. 266.—A, Cross-cut saw; B, Rip saw. saws may be filed a

little beveled, or else

the saw teeth will bend. This makes the outer edge cut more.

A rip saw may be filed perfectly square and it is customary

to file them from opposite sides. The teeth of all saws wear
most at the extreme points, which do the work.

Running a rip saw quite a time is apt to get it out of shape
so that re-hammering may be necessary. This is a task for
an expert and should not be attempted by the farmer. It
would even be well to turn the sharpening of a circular saw
over to an expert, because satisfactory results are obtained
only when the work is done absolutely right. It hardly needs
to be done more than once a year and is not an expensive
operation. The average small portable cross-cut saw on the
farm would hardly need sharpening more than every other
year, and if nothing more was done than to cut up fire wood
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for the winter, sharpening at longer intervals would probably
be adequate if the saw was properly cared for during the idle
period and properly run when at work. Uniformity in filing
is one of the important things to watch. It is very important
also to see that the saw is perfectly round. Since the very
points in the teeth do the cutting, it is obvious that unless the
saw is round, those teeth traveling in the largest circle will
do the most work.

I'1a. 267.—Saw nill.

Gages of Saws.—Saw blades are rated in gages which repre-
sent their thickness. A saw may be of a given diameter and
termed an ‘‘8x 9 gage,”” or an ‘“8x 10 gage.”” This means
a thickness of 8 gage at the center and 9 gage at the rim.
Usually a 7x 8 or a 7x 9 is the most practical for the ordinary
saw mill since it requires great skill to operate the thinner
gages. The speed of the feed also can be slightly increased
when thicker saws are used.

Care of Saws.—The saw itself needs special attention. It is
an edged tool and, therefore, should be handled accordingly.
Care should be exercised to keep pieces of hard material like
iron, steel, or concrete, from coming in contact with the sharp
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teeth. A good plan is to have a wood frame in which the saw
may be carried. Often the dawing is done in a wood lot re-
moved from the farm shop and in such cases sawing is no
doubt done during spare time. The saw should, therefore,
always be removed from the mandrel. It should be well
greased to prevent rust. The mandrel, too, should be well
greased, particularly that part which is threaded and carries
the saw. The flanges, too, should be greased to prevent rust.
The saw itself should always be set in a perpendicular position.
Good practice is to hang it on a wooden peg in a dry place.

I'1e. 268.—Saw mill showing dogs holding the log.

It should be well secured so that there is no danger of its fall-
ing and injuring anybody.

Capacity.—Farmers’ Bulletin No. 1023 has the following to
say about capacity of cross cut saws:

‘‘The rate at which wood is cut with a good-sized outfit depends
almost entirely on the speed with which the wood is brought up to the
saw, and the skill of the sawyer and his helper in pushing the logs and
poles forward into position without unnecessary loss of time. Under
average conditions such an outfit as this should cut in the neighborhood
of 20 cords into stove lengths of 12 to 16 inches in a 10-hour day, if
kept working steadily. With a crew that works together well, and a
saw and engine that are in first-class condition, the output can easily
be made greater than this,



WOOD SAWS 323

“¢The two men should be able to cut the whole year’s supply of wood
for the farm in two or three days, and if they can do this without
neglecting other work, it may be more economical than hiring extra
men. Similarly, two men, or even one, can operate the saw in cutting
cordwood into stove lengths. However, if a full crew can be got to-
gether by exchanging labor with neighbors, the work can be done more
quickly and easily and with less cost for fuel for the engine.”’

Power Required—The power required to do work at this
rate is considerably below what is available with even the
smallest 2-3 plow tractor which, therefore, is an assurance
that plenty of power is available in tractors that may be used
for such sawing work.

The following table gives approximate power and capacity
figures for portable saw mills used for ripping hard wood logs
into boards. Capacitics in soft woods are about 25 percent
greater.

. POWER APPROXIMATE | DIA, OF SAWS

CAPACITY IN BOARD FEET REQUIRED DIA. OF LOGS |RECOMMENDED
3500 to 5000............. 10 to 20 30 48
4000 to 7000............ 12 to 24 35 54
6000 to 10000...... ...... 20 to 40 40 60

The amount of timber that may be handled depends on the power avail-
able, the size of the saw, and number of {eeth, and whether the material is
hard wood or soft wood and the number of men in the crew.



CHAPTER XXVI
BALING PRESSES

Function.—To compress loose hay, straw or other loose
material into a eompact quantity of a fixed weight commonly
termed a ‘‘bale’’ is the purpose of this machine. Loose hay,
on an average, weights from four to five pounds per cubie
foot. Baled hay, on an average, will weigh from twenty to
twenty-five pounds per cubic foot. It is possible to increase
this and sometimes its density is made as much as thirty-five
pounds per cubic foot. This last figure, while possible, is not
practical because of the extremely hard work and the stresses
on the machine and because of the difficulties encountered in
handling these bundles, which, in such cases, become quite
heavy. A modern hay press or baler, as they are also termed,
not alone presses the hay, but provides for holding this rectan-
gular bale in shape by the aid of wire commonly termed a
“Bale-tie.”” The machine should have liberal capacity for
work, should make bales of uniform size and very compact
and straight. It should also be made in a manner so that it
may be opened up in a way convenient for feeding purposes.

Types, Sizes, and Rating.—Hay presses for use with
tractors are of only one common type or style. They are, in
general, alike and all have about the same characteristics.
Feeders are available on many machines, which aid in increas-
ing the capacity of the machine. While mechanical or auto-
matic tying mechanisms have been tried, they are not as yet
a practical device, therefore, all tying is done by hand with
baling wire ties made for this purpose.

These machines are rated in a series of sizes which corre-
spond with the rectangular cross section of the bale in inches.

324



325

S

N
4

BALING PRESS

‘ssoad Juifeq SeI—GOG OIg

s

Wiy




326 FARM EQUIPMENT

The most common sizes of bales in inches of rectangular
cross section are 14x 18, 16 x 18, 17x 20, 17 x 22 and 18 x 22
inches. The most popular sizes, however, are 16 x 18 and
18x 22. The length of the bale may be made so that it will
weigh a given amount. Usually these bale weighs are 75 or
100 pounds each. This is about what one man can con-
veniently handle. The size to use is one of individual choice.
No fixed rule is used for choosing any particular size and
no particular size may be given as a standard.

Field Operation.—Since practically all baling is done out
of doors, there is always a splendid opportunity for lining up
and setting the machine with the tractor in the best manner
possible. If baling is to be done in a barn, care should be used
so the tractor will be out of doors. The fumes from the ex-
haust are poisonous, and besides this plan eliminates danger
from fire.

Be sure to run the fly-wheel on the baling press in the
direction indicated by the arrow which in most cases is cast
right on this fly-wheel rim. On machines that have no mark-
ing, there is probably no difference in the operation whichever
way the fly-wheel rotates.

In many cases the speed at which the fly-wheel should run
is marked on the wheel itself. If not, it may be printed on
the frame nearby. Be sure that this part is run as indicated
to get the proper results from the machine. Most balers
have a plunger speed of about 20 strokes a minute. This has
been found to be about as fast as good work can be done. It
also means that it is about what can easily be handled in tying
and in feeding.

Oil all the bearings very thoroughly. Do not neglect the
bearings of the pitman. These have hard service and need
special attention, both at the crank pin and at the plunger.
The gears, too, should be greased with axle grease. This
makes for easy running and minimum friction. These gears
should be given a greasing each day.

It is a good plan to try the block dropping device before
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belting the machine and the tractor. Paint often causes it
to stick and turning the fly-wheel by hand to test this will,
in the long run, prove a good plan. Try all the blocks to be
sure that all will drop into place easily and freely. There
should not be any tendency in any of them to stick. The
various machines all have devices that differ slightly, but all
are simple and easy to understand and operate,

One of the next things to do is to set so that it will be
convenient to pitch from the mow or the stack into the machine
hopper or onto the feeder, if the latter is used. 1f setting

Fig. 270..—Baling press with feeder.

close to a large rick or stack and no feeder is used, a platform
may be set up alongside the feed opening on which the man
may stand who feeds the hay into the condenser of the baler.
This platform then affords ample room and space underneath
for the operator of the tying device. If alone, he must work
around on both sides of the baler to be able to thread the baling
wires through the block. Two men are sometimes required
to do this when fast baling is done. They usually handle
the tied bales together to make work easier. If no feeder is
used, the loose hay or straw, or other material, is fed into the
upper part of the baler feed opening.
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Most modern balers have what is termed a condenser just
above the opening into the baling chamber. This condenser
contracts and prepares the material for entry into the chamber
by the acting of the foot feed. The condenser should always
be kept full so that the greatest capacity of the machine may
be obtained.

When starting a machine some care should be used to get
the proper pressure on the baling chamber so the bales will

116, 271.—Sectional view of baling press showing foot feed, plunger and
gears. Dotted lines show movement of plunger and foot feed.

become tight and compact. Screws are provided for that pur-
pose and it is a good plan to set them up gradually. The first
bundle should not be tied. One of considerable length should
be made in order to fill the chamber, against which the regular
bale may be made. As soon as the chamber is full and suf-
ficient pressure is obtained, a block should be set in place and
tripped into the chamber. This, then, will be the beginning
of the first finished bale.

Since a bale of a fixed weight is to be made, a scale or



BALING PRESSES 329

weighing device of some sort should be available to get this
bale nearly correct as to weight. A platform scale or a port-
able beam scale will do this work well.

A bell signal device is provided on all balers so that an
alarm will be given to let the operator know when to trip the
block into the chamber. When this is set and the material
being baled remains the same, no further attention need be
given to this question. Checking the weight every few hours
will be good practice anyhow.
since it will reveal whether
any change has taken place
to alter the weight. If too
heavy, the tension may be
loosened. If too light, the
tension may be inereased.

The foot feed should be set
to work down into the baling
chamber to within about three
‘nches of the bottom. Tf the
snan who feeds the machine
feeds uniformly, whether to a
regular feeder or directly into
the condenser, the work of the
foot feed will be materially Fra. 272.—Tension device at end
aided. Too often very uneven O g o hamber 0 govern
bundles and bundles with
ends sticking out around them appear. This is due to uneven
feeding. It can easily be corrected by feeding more carefully
and uniformly. A little practice will soon prove that this
is not a hard task, though judgment, of course, is necessary.
Care should be used so that the feeder is signalled each time
a block is dropped. This will then permit getting the block
in at a time when the chamber is empty. Tt, too, will permit
having the foot feed carry in the next fork full so that bales
will be square ended and of good shape. Frequently, bales
that are decidedly bent will begin to appear. If a bale shows
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a tendency to bend up in the center of the top part, less mate-
rial should be put into the chamber near the top. If the foot
feed does not travel down far enough, it should be made to
do so. If a bale is bent in a sidewise direction, the tension is
not properly and evenly set. A twist is often the result of
improper tension. The remedy is to loosen side toward which
the bale twists, or tighten the opposite side. Bales also get

B : , P

F16. 273.—Block dropping device. A, Block; B, Lever for tripping.

crooked sidewise when machines with feeders deliver the mate-
rial to one side. Feeding short material usually causes a bale
to bend toward the opposite side from which it is being fed.
This shows that the material should be fed farther into the
chamber, more nearly in the center ; if this is done, the trouble
can easily be corrected,

The block dropping should be attended to by the man who
is responsible for tying each bale. He will have time enough
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to do this and is in the best position to handle the two jobs
together. On some machines provisions are made for the man
feeding the machine to trip the block dropper with his foot at
the proper time. Tying should be done on the side on which
the feeding is done. This enables the man who does this to
keep close watch on the feeding. Since the block dropping,
too, is usually watched, by the same person, he can control the

Fie. 274.—Block in position to enter baling chamber,

feeding, block dropping, tying and size and shape of bundles.
Usually one man can attend to all these matters. Of course,
if a large custom baling press is being used, it will require
two men to look after this work. Ome on each side is the
logical arrangement. These two men then handle the bale
tying, each one looking after the work on his side only. In
such cases the man on the feeding side does the signalling
and attends to the block dropping.
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Since these machines are very simple there is no very com-
plicated mechanisms to get out of order. The usual care
given to any farm machine is about all that is required. The
bearings, if babbitt and in boxes, should be set up to keep out
all play. The pitman, connecting the wrist pin to the plunger,
has bushings which should be replaced if they show a tendeney
to pound due to wear. The blocks which are made of wood
should be kept in good shape. Too often the blocks become

Fig. 27H.—Baling from a barn mow.

warped or crooked, which hinders their working well in the
dropping device. (Good work cannot be done if the blocks are
not doing their work well. A damaged block should be dis-
carded and new ones purchased. It is a good plan to have
several extra blocks on hand.

Capacity.—An ordinary 14 or 16 x 18 baling press will
turn out from 15 to 25 tons of hay per day of ten hours.
A 17 x 20 will do from 20 to 30 tons per day, a 17 x 22 from
22 to 32 tons and a 18 x 22 from 25 to 35 tons.
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Hay, particularly alfalfa, is often handled directly from
the window to the baling press and, therefore, the distance
it is to be hauled has an influence on the capacity. While
these figures are general, it may be said that under ideal
conditions, considerably more may be done in a day and often
as much as 15 or 20% more than the figures given,

Power Required.—The power needed is very small.
Ordinarily, even the small two-plow tractor will have ample
power to operate a baler successfully. In general, it may be
said that rarely does it require any more than fifteen horse
power to operate a baling press to capacity under good con-
ditions. This question needs very little consideration since
these machines require such a small amount. Under severe
conditions and with a large eustom machine, it may run to as
much as 20 horse power, however.



CHAPTER XXVII
IRRIGATION PUMPS

Function.—The purpose of an irrigation pump is to pro-
vide water from wells or other sources to those farms in the
arid sections that do not get sufficient rainfall to grow crops
successfully. There are several ways of irrigating, and pumps
are used in those places where it is impossible to let the water
in by gravity through flumes or ditches from natural sources.

Types and Sizes.—There are two distinet types of irri-
gation pumps that may be driven by the tractor—the rotary
and the reciprocating pump. The first is also termed a ““cen-
trifugal’’ or turbine type, the latter a ‘‘plunger’’ pump. Each
of these may be sub-divided into horizontal and vertical styles.
They may be further divided into single or muliple stage
types. The “‘plunger’’ type pump may be single or double
acting. The selection of one or the other of these pumps varies
with the localities where they are used.

Field Operation.—The horizontal type of centrifugal pump
can be successfully used where sufficient water can be obtained
near the surface, and the pump can be installed close enough
to the supply so that it may be belted directly from the tractor.
It must be made certain that the pump is well set and anchored
so that a tight belt may be used. Where the lift is very high,
say from twelve to twenty feet or more, the vertical type
pump should be used. In such cases the well must be of a
size big enough for the pump to be located and well anchored
near the bottom. Rigging or timber supporting the vertical
shaft should be installed similar to the method shown to
afford means of delivering the belt power from the trac-
tor to the pump proper through a vertical shaft. A vertical
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shaft of this sort calls for bearings specially designed so that
they may be properly lubricated. Oil must be introduced
near the top, and held there, or else the bearings will run dry,
and become heated, and probably burn out and cause trouble.

Plunger pumps of either the single or double-acting type
are usually belted through a jack, thus forming a reducing
gear at the plunger. It is important that the rigging be well
anchored to a solid foundation to get good results from the
plunger pump. The amount of water to be pumped will, in
a measure, govern the selection of one or the other types.

The operation of rotary
pumps is comparatively
simple. The horizontal
type belted directly to the
tractor with a straight or
crossed belt will need lit-
tle or no care, other than
proper oiling of the main
fearings. A  medium
grade of oil of good qual-
ity should be used. Dur-
ing colder weather lighter .~ . .
oil should be used. 1t "p‘l‘l’,};II{:{K&T’;‘mgo‘;‘tnmfuga'
must be remembered that
the belt pull is quite heavy, and, therefore, special attention
must be given the bearings at this point. The pumps should
always be tight so that there is no leakage.

These facts also apply to the multiple stage type. They
have the advantage, however, of handling a greater amount
of water than the single stage type. There are more joints
to be kept tight, and it is also well to remember that these
pumps must always be primed when they are placed above
the water level—which should never exceed eighteen or
twenty feet and should be as much lower as practical.
Theoretically, a pump at sea level should raise water thirty-
two feet by suction. The altitude and the friction of the
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water in the suction pipes affects this, and the efficiency of the
pump as a whole. Since the principle on which these pumps
work is that of maintaining vacuum, not only the pump joints
but all the suction pipe joints should be kept absolutely tight.
Wherever possible, care should be taken to keep the suction
pipe straight, or at least as free from bends as possible.
Vertical pumps are
usually placed in a well
which is dug and boxed,
or cemented inside. The
pumps are set at the bot-
tom where an abundance
of water is always avail-
able. Even artesian wells
that yield from seventy-
five to one hundred gallons
a minute may, by pump-
ing, frequently yield eight
or ten times this amount.
As already stated, vertical
pumps set in these pits
should be well anchored
and the pit should be large
enough that the operator
may conveniently get to
them, and attention be
) given them and the vertical
F1g. 277.—Plunger pump. shaft with regards to

lubrication,

‘Where there is danger of getting fine sand or quicksand
into the pump, it is important that a very fine strainer be used
at the end of the suction pipe. The strainer is usually made
of iron with slits in it, beveled on the inside so that particles
which get through into the slits will not tend to plug up, but
pass by.

The casing must always be well perforated to be sure that
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sufficient water is always available and this sometimes becomes
the limiting factor in the performance of the pump.

The plunger pump is usually operated from a pump jack
to which the tractor is belted. In using these pump jacks it is
well to see that the entire mechanism is housed. If possible, a
housing may well be built
over the tractor, so that it,
too, may be run under
cover. This also will apply
to the centrifugal pump.

The pump jacks or plunger
pumps should be ell

cared for. The gears
should be greased and the
bearing caps kept tight.
When the caps loosen as is

often the case, there is a
pounding, and the bearing
wetals are pounded out in W%
a short time. It will also
be found utterly impossible

to keep the bolts tight if

they have started to loosen

in the threads. If, how-
ever, parts are taken care

of from the first and not :
allowed to pound, mno F1e. 278.—Vertical centrifugal
trouble will be experienced pump.

from this source. The

jacks should be oiled very regularly and with a good grade
of medium heavy oil.

Ordinarily it is not desirable to try to operate a pump
with a suction lift over 25 feet at sea level and in general
one foot less for each 1000 feet above sea level. Ome horse-
power is the force required to raise 33,000 pounds one foot per
minute; therefore, to find the horse power required for a
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pump, it is necessary to determine the number of gallons de-
sired per minute, which, multiplied by the height in feet and
by 8% the weight of one gallon of water, will give the number
of foot pounds per minute. The product divided by 33,000
will give the horse-power required. To find the approximate
theoretical horse-power required for a pump, multiply gallons
per minute by height in feet and divide by 4,000. Actual
horse-power required for small units will be at least double
the above amount. The efficiency of the motor or engine which
is to operate the pump must also be carefully considered; on
very small sizes this is sometimes not over 50 percent. Correct
alignment and adjustment greatly affect the amount of power
consumed.

CAPACITY AND POWER REQUIRED

The Capacity of a Pump De- The Power Required Depends

pends Upon: Upon:
I. Diameter of cylinder. I. Quantity of water desired in
IT. Length of stroke. a given time.
III. Number of strokes in a given 1I. Vertical height to which
time. (Usually one minute.) water is to be raised.

LII. Friction in the pipes and in
the pump itself,

CENTRIFUGAL PUMPS

NUMBER OF
ACRES PUMP
WILL COVER | SIZE BELT
SIZEOF | oaLrons | 47 pEmp RECOM- APPROX.
DISCHARGE SPEED OF | H.P.REQ.
INCHES PER  |RUNNING 12| MENDED PUMP  |UNDER AVR.
MINUTE | HRS.A DAY | INCHES
FOR 30 DAYS WIDE CONDITIONS
AT AVERAGE
CAPACITY
: J 175-300 25-30 5-6 3500 8-12
[ T 600-800 80-120 7-8 3000 12-15
Toverennns 900-1600 | 150-200 8-10 2800 15-25
10......... 2000-3500 | 400-450 10-12 2500 25-40
12,........ 3500-4500 | 500-600 12-14 2000 40-70

Bince for irrigation a large amount of water is usually required dur-
ing a short time, it is logical that a pump of this sort be used.
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PLUNGER PUuMPS
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Plunger pumps do not have such great capacities for similar sizes.
The following table will serve to show what plunger pumps will do on

an average:

DISPLACE- | APPROXI-
g;[ :ﬁ;ﬁi STROKE | PRESSURE T}:(])E:xg];:gn MENT IN MATE
INCHES INCHES | IN POUNDS | " (o o7 | GALLONS HORSE-
PER MINUTE| POWER
3l 4 70-80 65-70 32 34
[ 6 80-90 50-60 78 5-7
6 ... 10 80-90 40-50 190-220 12-15
10 ..ot 10 60 40~-50 500-600 25-30

A < g .
R SRS 3R -y

Fie. 279.—Centrifugal pump in action.

USEFUL INFORMATION

Stock will drink the following quantities of water per dnyJ

Hogs, 2 to 21 gallons.

Horses, 5 to 10 gallons.
Sheep, 1 to 2 gallons.

Cattle, 7 to 12 gallons.

About 1% gallons are required to fill an ordinary lavatory; 30 gallons
to fill the average bath tub; and from 7 to 10 gallons to flush the
loset.
¢ The average suburban family uses about 50 gallons per day for
each person. Watering of cattle, sprinkling of lawn, ete., should be
figured extra. . .

With 40 to 50 pounds pressure per square inch, an ordinary %-inch
garden hose nozzle requires about 6 gallons per minute when throwing
a solid stream, or about 4 gallons when spraying.

Approximately 8 gallons are required to sprinkle 100 square feet of
lawn; 16 to 20 gallons will soak it thoroughly. . .

The above table may serve to show what a centrifugal pump will
do under average conditions of low lift and with average speeds and

power.
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CHAPTER XXVIIIT
ENGINE CULTIVATORS

Function.—The purpose of this machine, which is fre-
quently termed ‘‘motor ecultivator,”” is to cultivate row
crops. Because of the limitations of the average tractor of the
conventional type a machine has been designed to handle these
row or intertilled crops, principally corn. The great area of
corn, together with its importance, makes it the predominating
one to be handled by these machines. Cotton, too, may be sue-
cessfully worked with them. They should, therefore, properly
cultivate to maintain a mulch and to destroy weeds. They
should be able to ‘‘hill up’’ or ‘‘lay-by’’ when necessary. This
machine should be able to turn short, to get around the head-
lands and should be able to straddle or go between the rows
without danger of injuring the plants. It should handle this
work on hillsides and in ground that is very soft without
danger of packing the soil or injuring the growth of the plant.
The operator should be able, from his seat on the machine, to
handle the power plant, as well as the tool bars, in the easiest
manner possible and with the least expense of power. These
bars should be ecasily operated laterally, and it should be con-
venient to set them to the proper depth. This machine should
also lend itself well to the use of corn planting machinery
using the greater part of the conventional two row corn
planter.

Types and Sizes.—There are two sizes of machines,
namely : Single and Double Row cultivators. These machines
are frequently rated at about 5-10 or 6-12 horse-power. They
are built in several types, the two most common being the pivot
axle and rigid axle machines. In the former, the pivot axle
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type, the drive wheels usually are the forward wheels, using a
single or double castor wheel behind. The gangs are connected
to the frame. In most cases these gangs move with the action
of* the pivot wheels and as the operator guides the wheels, so
the gangs are moved. In other words, he is enabled to guide
the machine close to the plants and follow the irregularities
by swinging the wheels from side to side. This work is usually
done by treadles which the operator moves with his feet as is
the case in the regular pivot axle cultivator. Turning short on
the headlands is accomplished by means of brakes on the dif-

Fig. 280.—Kngine cultivator (pivot axle type).

ferential of each drive pinion shaft. The width of the ma-
chine may in most cases be altered to suit the width of the rows
to be planted or cultivated.

In the rigid axle machine, which usually carries the steering
wheel or guiding wheels in front, the gangs are nearly always
moved independently, In the latter style, guiding of the
shovels is usually done by regular treadles, located in a con-
venient position for the feet of the operator. The steering is
done by the aid of a steering hand-wheel which acts on the
front wheels.

Small tractors that are narrow enough to go between the
rows are being used in combination with special cultivating
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attachments which enable the operator to do good cultivating.
Such machines usually provide means for short turning on the
headlands and for setting the cultivator shovels to suit the
width of the rows and to the depth required to do good work.
With some tractors called general purpose machines, eultivat-
ing row crops is done by using a regular cultivator in com-
- bination with this tractor.
Attachments.—Since these machines are primarily culti-
vating machines, shovels, sweeps, dises and so forth of various

Fia. 281.—Engine cultivator showing shovel arrangement.

kinds and types may be procured to use with these machines
for different purposes because corn, cotton, peas, beans and
many other row crops may be cultivated. The success of this
work is in a great measure dependent on the skill of the oper-
ator and his judgment in doing this cultivating with such a
machine. Planters for drilling or checking corn may be pro-
cured to attach to some of these engine cultivators. Such work
may be done in a very satisfactory manner, if work is prope}'ly
organized and the field properly layed out. Since the machine
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is primarily a tractor, there are other farm operations that
may be successfully done. Any light draw-bar work such as
drawing a hay rake, hay tedder, hay loader, etc., may be done.
On many farms even rolling, seeding and harrowing may be
done by the aid of this power unit.

A belt pulley on these machines permits using them for a
variety of purposes where power requirements in general are
not in excess of from 10 to 12 horse-power. Judgment in the
way of using these machines for belt work must be used to get
the most out of this kind of a machine. It is folly to attempt

F1e. 282.—Ingine cultivator with double-steering front wheel.

work with a belt, for such work should always be done by the
tractor and not by an engine cultivator.

Field Operation.—Since these machines all contain a power
plant, together with a transmission and driving mechanism,
they require a good deal of attenticn so far as these parts alone
are concerned. Whatever care is given the ordinary tractor
will apply equally well here, and instruction books which
accompany these machines, covering these mechanisms, should
receive the careful consideration of the operator. The proper
assembly, if one of these machines should be received ‘‘knocked
down,”’ is of vital importance. Too often either the dealer or
the farmer, if the machine is sent direct, takes too much for



ENGINE CULTIVATORS 347

granted and fails to read the instruction books which give
directions for setting these machines up properly. Unless
these are properly set up, they cannot be expected to do their
work well.

One of the first essentials to consider, in using one of these
machines to cultivate row crops, is to plan the farm work
accordingly. Headland of sufficient size to enable the operator
to turn is of vital importance. In practically all cases these

VV\B WV&

Fia. 283.—Cultivgtor sweeps and shovels of various kinds.

machines require no more room than when animal power is
used. Crops should not be planted so close to the ends that
in coming around the headlands the plants will be run over or
otherwise damaged and this, therefore, should be guarded
against. It should also be the aim of the farmer, in planting
his crop, to get the rows as long as possible to avoid turning at
the headlands oftener than is necessary. If two rows are
planted, the same two should be ‘‘plowed,”” as corn cultivating
is very commonly termed. It may be convenient in turning at
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F1a, 284.—Cultivator gangs. A, Four-shovel, pin break; B, Six-shovel,
pin break; C, Eight-shovel, spring trip: D, Spring-tooth gang;
E, Gang with rotary shield.
348
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the ends to skip a set of rows or two at each end of the field so
that turning short will not be necessary. In such cases it
should be comparatively simple to cover the field without dan-
ger of injuring the plants at the end of the rows. While this
is not necessary it can be done, but, of course, it is possible and
also practical to turn around short at the end and follow down
all adjoining rows. This latter plan permits doing the culti-
vating in the shortest period of time since the time spent on
the headlands is at a minimum.

Fi6, 280.—Kngind cultivator with planter attachment.

The number of shovels used on the gangs, together with the
type, is a question that is determined by the crop being culti-
vated and the soil characteristies involved. Tt is also a good
plan to use a narrower shovel forward, because in traveling
fast, as with these machines, the gronund is thrown over more.
It is of the utmost importance in going over the field for the
first time to produce a mulch and at the same time to dig out
the weeds, to be very careful of these small delicate plants
which are dislodged very easily. In ground which has dried
out rapidly after a rain that is being worked for a mulch, it is
particularly important to get onto this soil and work as soon
as possible without danger of getting stuck. In low lands this
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is more important than on high lands and sandy soil. It must
be understood that the yield is decidedly influenced by the
elimination of weeds which sap the nourishment from the soil
which should go to the plant. Early, frequent, and thorough
cultivation is the secret of success. As first cultivation is
usually done in the early season, it may be necessary to use
extension rims on the wheels to prevent packing and to give
sufficient traction for the cultivator.

Shovels—The parts of the machine which work in the
ground are commonly termed ‘‘shovels.”” An endless variety
of types and kinds
to suit various
crops and soils are
available.  These
are usually secured
to a vertical mem-
ber, the ‘‘shank”
or  ‘‘standard.”’
These, in turn, are
fastened to longi-
tudinal beams.
The whole member

F1a. 286.—General purpose tractor, with two-
row cultivator attachment. 1S commonl y

X3

termed a ‘‘gang.”’

The illustration (Fig, 283) shows shovels of various kinds,
types and sizes. Some of these are even termed ‘‘sweeps.”’
On some gang combinations, dises are even furnished in com-
bination with shovels. For surface cultivation, these shovels
are termed ‘‘blades.”” On nearly all gangs, various combina-
tions can be made to use either two, three, four, or more, of
these shovels. Most of these shovels are provided with a
safety device, so that if one of them strikes a hidden obstrue-
tion such as a stone, or stump, which is underneath the
ground, instead of bending the standard or straining the
machine, a wood break pin is merely sheared off which allows
the shovel to trip back and become inoperative. On other
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machines these shovels are provided with what is termed a
‘‘spring trip.”’ In such ecases it is unnecessary, as in the
previous one, where a pin had to be renewed, to do anything
other than just drop this shovel forward against where it is
held by the compression of a coil spring. Frequently, in soft
ground, by slowing up a little, the shovel will trip back in
place by itself.

In going over the field the first time or two it is important
to use plant guards which are usually made of sheet steel and
so placed that they run on either side of the row being culti-
vated. These sheet steel guards may be a rotary type instead
of stationary where localities prove that this is satisfactory.
the purpose of
these guards is
to keep the in-
side shovel from
turning the soil
over on the row
injuring the
young  plants.
The adjustment F1a. 287.—Narrow tractor to pass between rows
of this part. with two-row cultivator attached.
therefore,  be- .
comes a question of setting it so the plant will not be injured,
and this is done by setting the guard and front shovels to suit
the conditions and the soil. These shovels should also be set
so they have the necessary penetration or ‘‘suck,’”’” as it is
commonly called. This means that they must be set so that
they pull into the ground and have a tendency to go deeper.
This action, of course, is counteracted by the hanging of the
gang as a whole.

These shovels are generally made of soft center steel, simi-
lar to that which is used in plows. They are tempered and
polished so that the soil particles will slide over them with
enough pressure so there is no tendency for it to stick. In
such soils where there is a tendency of this sort, these shovels
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must be set with more suction to hold them into the ground
which will make the pressure considerably greater in sliding
over them. This tends to seour them, which keeps them clean.
Another item in the adjustment of these gangs is to be sure
that they are counter-balanced properly by the spring pro-
vided for this pur-
pose. This will assist
the operator in lifting
the gangs at the ends
of the rows with the
least amount  of
trouble. In  other
words, adjustments
are provided that per-
mit hanging gangs so
that they balance
very nicely. This bal-
ance is effected by
Fig. 288.—Tool-bar, with heet-cultivating uSing different shovel
attachment. combinations and the
operator should,
therefore, use some care to get this balance as nearly perfect
as possible for the shovel and gang combination which is being
used. The adjustment of these
gangs with reference to width for
two row cultivating is also impor- G
tant. If the crop is planted in §
i
>

rows 42 inches, 44 inches or what-

ever it may be, the gangs should

be adjusted to correspond. Very

often. this is neglected and the Te- G 280 —Correct angle of
sult is that one set of gangs will cultivating shovels,

do perfect work whereas the other

one may travel so far away on one side that poor work is the
result. This, too, should be watched to get the best results
from machines of this sort.
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All shovels should be thoroughly cleaned and well greased
between cultivations and again at the end of the season. At
this time it is a good plan to remove them entirely so they may
be sharpened before the next season’s work if necessary.

Capacity.—So many factors enter into the amount of work
that may be done by one of these machines that it is difficult
to give any exact figure on the amount of land covered in a
day. The speed at which they travel has the greatest influ-
ence on the capacity of work. The distance between the rows
also has an influence on the acreage that can be covered in a
given time. The thoroughness with which this work is done is
of utmost importance and
should always get the first
consideration of the opera-
tor. While the fact that
one of these machines is
able to travel, particularly
after the first or second
cultivation, considerably
faster than horses would
work, means that more
work can be done. The
fact that it will never be
necessary o rest these a1 B liviur i o
chines, and that the work age the plants,
may be carried on through
the hottest days, even by a double shift by daylight and night,
if lights are used, means that considerable acrcage can be
covered. With these conditions existing the limiting factor
becomes the operator, and since most of these machines have
provisions considering his comfort, it is apparent that the
acreage covered is greatly influenced by the factors mentioned
above.

The capacity of an engine cultivator is ordinarily from 16
to 18 acres of checked corn with a double row type in a day of
ten hours. Drilled corn can be cultivated on an average of
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from 18 to 22 acres a day. Therefore, while the acreage cov-
ered per day mgy be as given above on an average, many
farmers are able to do from 20 to 25 percent more. In other
cases a novice may be able to do only 10 or 12 acres a day.
Experience and practice in this work, as in any other kind, has
an influence on the amount of work that may be done in an
average day. Experienced operators can do as much as 24
or 30 acres a day. On hill sides more care should be used and
this reduces the amount of work somewhat. After all, it is the
thoroughness of the jop
more than quantity done in
a day that reflects in the
yield of the crop. It is,
therefore, safe to say that
20 acres a day may be done
on an average of all culti-
vators under good average
conditions where the ma-
chine is kept going an

entire day of ten hours.
Planting Corn with one
of the engine cultivators
and an attached corn
planter, whether drilling
or checking, may be done
in exactly the same way as
would be done with horses.

F1e. 291.—Shovels and sweeps prop-

erly set will do effective work ROWS, however, can be
without damage to plants. planted straighter and also
a little faster, particularly
when drilling. The planter should be attached according to
instructions accompanying the machine. The choice of furrow
openers is one dependent on locality. The care required of
this machine for use with mechanical power should be the
same as it should get when used with other power means.
The time formerly required to rest animals, which always
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afforded a splendid opportunity to oil up the machine, is now
eliminated; and consequently special attention must be paid

Fra. 292,—Cultivating young corn.

to the oiling of all moving parts; the wheels, the drive shaft,
the clutch, cams, gears, sprockets and even the feed valves

F16. 293.—Cultivator attachment tyvith remote control for early culti-
vating.

need some attention. Special attachments for planting peas,
beans, cotton, peanuts and other seeds or even fertilizer at-
tachments should also always be well lubricated to be sure
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that they are working properly. When discs are used either
alone or in combination with the regular shoe furrow opener
these should be greased often. The dises and furrow opener
shoes should always be greased when the season’s work is
finished to keep them in good shape and polished for work
the next season.

The acreage planted to corn per day will, if checking, be
from 15 to 20; and if drilling is done, from 20 to 25 acres.
This may be put in during a ten-hour day under favorable
conditions. This takes into account fields of good average
size and good level land. On hilly land or under conditions
where the land is wet these figures will need considerable
reducing.



CHAPTER XXIX
GARDEN TRACTORS

Garden tractors arc machines which are self-propelled and
used primarily for truck-garden work. They are principally
operated by handles and the operator walks or rides on a
sulky attachment behind the machine, from which position he
is able to guide and control 1t.

Function.—The purpose of this machine, as the name indi-
cates, is to handle garden work, to plow but primarily to culti-
vate.  Unlike  the
regular engine culti-
vator, which is used
primarily for culti-
vating, the garden
tractor may also be
used for planting,
harrowing, ete. The

. . Fra, 294.—Garden (ractor with plowing
size, however, is the attachment,

first factor that deter-

mines the difference between this machine and the cultivator
mentioned in the previous chapter. The garden tractor, while
engine driven, is guided and operated by the aid of handles
and levers that usually extend toward the rear and by the
aid of which the steering and lateral movement of the culti-
vating members are governed.

Types and Sizes.—The general difference between garden
tractors is hardly apparent to the average person. They are
practically all two-wheel machines. They vary in weight from
the smallest, weighing from 150 to 180 pounds, to the larger

sizes, weighing from 750 to 1000 pounds. Some of the smaller
357
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ones have only one drive-wheel, they are usually also single
ceylinder machines, and on these it is always necessary for the
operator to walk.

On the larger and heavier machines, such as those rated as
2-3 horse-power, or even 4-6 horse-power, the operator may
ride on a sulky attachment and control the implements from
this position.

In some cases the wheels are adjustable, independently of
each other with reference to depth and width. In others,
they are stationary and
on a fixed axle. On some
machines they may also
be raised or lowered for
work on side hills or in a
furrow. These machines
have engines of different
sizes and numbers of
cylinders. The draw-bar
and lever arrangements
also vary. The general
characteristies, however,
are very nearly identical
with each other on all the

various makes, Controls,

Fra. 295.—Cultivator with riding . .
attachment. hitches for tools and

handles, however, differ
on the various types. All the machines will plow a furrow
varying from 4 inches to 8 inches in width, the acreage plowed
varying from 114 to 134 acres per day, and the amount
of cultivating depending on the width of the cultivator
setting.

Dise cultivators, swathing harrows, scratch harrows, rollers,
and also levelers and planters may readily be attached to these
larger machines for preparing the ground for planting. The
manufacturers usually furnish all the necessary hitches for
satisfactory attachment of tools and implements. The 3-, 4-
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and 6-row garden seeder is an important machine for growers
of vegetables for market. It is readily attached or detached
without making changes on the garden tractor. A late devel-
opment for the larger size is a riding cultivator which elimi-
nates the walking and makes operation more pleasant and
work more uniform. The turning at the end of the row and
the handling of the cultivator teeth are questions of practice
and the earnestness with which the operator tackles this job.
Riding ecultivator attachments are capable of handling a
greater variety of tools, ‘
shovels and steels, ete., than
the walking machines, since
tools are shifted from side to
side by means of the feet and
lifted or regulated in depth
by levers. The cultivators
are attached to the tractors
without alterations or inter-
ference with the various con-
trols on the handle bars.

Field Operation—Since
garden tractors, like those
machines mentioned in the Fig. 296.—Hoeing onions.
previous chapter, have en-
gines and transmissions, it follows that these parts should get
the care that any small engine would necessarily require.

The plow is provided with the necessary hitching irons so
that it may be hitched to the machine with the least amount
of trouble and perform at its best under average conditions.
Small plows, usually six or eight inches, are commonly used.
Plowing with such a small plow is slow work and most gen-
erally the soil is therefore prepared by using a regular tractor
and larger plows for rapid work.

It is very difficult to hitch to these machines without a thor-
ough understanding of the requirements of the implement
that is being drawn, and it would be almost useless for the
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average farmer to try to make these hitches himself. The
different machines require different methods of hitching the
drawn implements and they should all be purchased from the
manufacturer of the power machine itself. To try to hitch any
of the present hand-operated or horse-drawn implements is
folly. Considerable time and much effort has been put into
the design of special equipment to go with the various ma-
chines and it should, therefore, always be used. Even then,
there is every chance to make mistakes in getting these ma-
chines coupled-up with the power plant itself. Much freedom
should be allowed and the thing of greatest importance is that
it should be easy for the operator who walks behind the ma-
chines to operate them. Unless the machines work in harmony
with the power plant, it is necdless to use them.

The deseription given under the heading of the ‘‘Field
Operation’’ of the various machines such as plows, planters
and cultivators of various type and kinds, rollers and harrows,
will apply in a general way to similar attachments, although
smaller, on these garden tractors. Since the attachments are
considerably smaller, they will require individual aid and
care.

Sand is one of the worst enemies of these machines, both as
to the mechanical construction and the traction. Hillsides or
slight grades present another difficult problem to be overcome.
The side slip is often quite an item, especially with an over-
load, and plowing is difficult, as there is little land to hold the
plow up to work. A small two-way plow is desirable for hill-
side work. Sandy grades that are very slight will also affect
the draw-par pull of the machine and require that the depth
of the plow or cultivator teeth be changed.

The machine has a fixed horse-power beyond which it can-
not go, and it is important not to overload it. A little over-
load, or more likely a soft spot, and the tractor will dig in in a
moment. Care should be exercised to pull the clutch out in
time to prevent digging since the lugs or angle iron cleats on
the wheels dig into the soil so rapidly that the tractor is
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(uickly buried with crank case resting on the ground. A
Jlank, or a 2x4 inch timber, placed across the tractor in
ront of wheels is the quickest and best device for extricating
he machine under such circumstances.

‘Where the machine is used on hilly ground or to hill up row
rops, care should be exercised to keep it running as nearly
evel as possible. Upsetting the
nachine would do very little dam-
ige to it or its attachments, but
t must be remembered that the
(uestion is not merely one of lift-
ng the machine up and starting
t, and immediately going on with
he work. To set a large machine
ip after it has tipped over is the
ob of more than one man, and
o upset it in a field means that
auch of the erop will be injured
iesides. In fact, if the machine
s tipped over while cultivating
ny row crops that are hilled up,

good deal of the crop is bound
0 be injured. It must be remem-
ered that tipping would be due
o the fact that it did get on a F16. 297.—Disc attachment.
illside or drop in a hole, and
terely setting it up in exactly the same place where it
pped would not be satisfactory. It should first of all
e skidded or moved to a place where it may be satisfactorily
t up on a relatively level footing or it will immediately
p again,

Special care should be used on hills. This caution applies
articularly to those machines that have a rigid axle, which
1akes it impossible to set one wheel up or down to suit such
onditions. It must also be remembered that even though the
'heels may be adjusted vertically, it will be impossible to go
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back and forth on a side hill without losing a great deal of time
adjusting wheels.

‘When working in onions, beets, carrots, or any truck garden
crops which are planted close, special care should be used to
avoid running on the growing crops with the wheels of the
machine. It is equally important that the shovels do not dig
into the rows and destroy large quantities of erop.

Where more than one row at a time is to be cultivated, it is
a good plan always to plant as many rows at a time as are
later to be cultivated. This permits a fixed adjustment of

Fia. 298, —Ilay-raking attachment.

cultivating gangs to the spacing of the planting. Then, too,
slight irregularities in the travel can more easily be followed.
If rows are slightly crooked, the same number handled at each
time can always be followed without injuring the plants. One
of the things that should be most closely guarded against is
traveling too fast. Satisfactory work cannot be done in culti-
vating row erops, such as carrots, onions, ete., if the rate of
travel is more than about one or one and a half miles an hour.
Of course, a man can walk faster, but he cannot do justice to
his work if he does. It is better to go slow and cover the field
in less time during the growing period and do the work bet-
ter. Plowing, discing, and harrowing, and such work as goes
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with seed bed preparation, may be done faster. The limit is
the rate that a man on foot can follow without unnecessarily
tiring him out. If provisions are made for riding on one of
the attachments or on an auxiliary attachment, then this factor
of rapid travel will be unimportant. The work of running
the machine should be easy on the operator. The aim should
be to make the work with a garden tractor more efficient.
Its various attachments for different field work should, if
properly attached and operated, make it possible to do more

Fia. 299.—Three-row planting attachment.

work per day, and do it better and with less effort on the part
of the operator, than in any other manner.

Capacity.—This is a question of machine and man power
used to good advantage and with the best judgment of the man
operator exercised to get capacity work. While one operator
will, by the sense of his keen judgment, be able to go two miles
an hour, another will be able to go only half as fast and even
then do inferior work.

Plowing with a six-inch plow at from 2% to 214 miles an
hour will enable a good operator to do about 1%, acres a day;
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with an eight-inch plow, about 134 acres a day; and with a
ten-inch plow, about 2% acres a day.

Harrowing with a four-foot dise will enable a good operator
to do about 8 acres a day. With a five-foot dise he will do
about 10 acres a day. A peg-tooth machine of the same width
will do about the same amount of work. Such harrowing is
based on a 2V4-mile an hour rate of travel.

Planting onions with a machine using a 4-row seeder with
rows twelve inches apart will enable the operator to do about
9 or 10 acres a day. Carrots planted in 24-inch rows with a
seeder can be put in at the rate of from 414 to 5 acres per day.
Beets planted this same way and in rows the same distance
apart may be planted at the same rate. This is based on a
two-mile an hour rate of travel.

Cultivating at a speed of about two miles an hour will
enable a good operator to handle successfully about 914 acres
of onions in twelve-inch rows and four rows at a time. Car-
rots, 24-inch rows and two rows at a time, ean be cultivated
at a rate of about 434 acres per day. Cabbage and beets
planted in rows like carrots can be cultivated at the same
rate. Carrots and beets planted 22 to 24 inches apart and
cultivated four rows at a time can be handled at the rate
of about 20 acres a day. All this is, of course, a question
of good judgment and thorough understanding of the machine
and its attachments. Some operators can do slightly more and
a great many more do very much less in a day of ten hours.



CHAPTER XXX
BELTS AND BELTING

Materials.—The transmission of power from one shaft to
another on pulleys is usually by means of belting. Pulley
belting is made of different materials and various grades, and
of a thickness and width to suit the conditions under which it
must work. On farm machinery leather, rubber, stitched can-
vas, woven canvas and other types of belting may be found.
Many carry trade names and cannot be identified or classed by
these names as to material of which they are made. Rubber
belting is always fabric belting impregnated with rubber.

~tn,

F1c. 300.—Droper spacing of holes in leather or rubber belting.

Most belts are made up in layers called ‘‘plies.”” A belt,
therefore, may be single ply, two ply, three ply, ete. Belts are
also made in various widths. Some are made endless.
Main Drive Belts.—The belt used for transmitting the
power from the tractor to the belt-driven machine is usually
termed the ‘‘Main Drive Belt.”” The main drive belt is usu-
ally of either stitched canvas or a rubber-canvas material.
Usually these belts are endless and of lengths varying from
50 to 160 feet, depending on the size machine and type of
tractor used to drive the same. Since the distance between the

tractor and the machine is not at all fixed, it follows that end-
365
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less belts can most easily be used here. An endless belt is
made in this manner at the factoty where these belts are
manufactured. They have the advantage of running smooth
and requiring little attention and care and no lacing. The
selection of a main drive belt depends mostly on the size of
machine with which it is to be used. For a tractor of 20 horse
power to drive a small wood saw would ordinarily require a
belt of about four inches wide. One 16 or 20 feet long would
be found satisfactory for such work. Ilowever, since the
power farmer usually has other belt machines to drive it is well
to select one which will transmit the maximum amount of
power that the tractor can deliver. In faet, a little bigger belt
will be even more satisfactory. This would then serve as a
drive belt for any purpose for which it is found convenient to
use the tractor. A tractor rated as a 20 horse undoubtedly
has some extra reserve power or its rating would require a
six-inch belt of four ply material. A main drive belt of this
size, 75 or 100 feet long, would prove ample to do service in
transmitting the tractor’s power to belt-driven machines
within its range for many years, if properly belted and cared
for.-

MaIN Drive BELts May BE Hap 1IN THE FOLLOWING SIZES AND
CAPACITIES *

BELT WIDTH R - o )
INCHES PLY BELT LENGTH IN FEET | APPROX. HORSE-POWER
5 4 75 18
6 4 50-75-100 22
7 4 100 125 26
8 4 125 150 30
8 5 125 150 72
9 5 160 42

* This list is being considered as a standard for adoption by various en-
gineering societies and by the manufacturers.

Lacing Belts.—In some localities the term ‘‘sewing’’ is
commonly used instead of ‘‘lacing.’’ This is a task that any
operator of farm equipment should master. To be able to lace
or sew a belt properly is a qualification of which one may
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justly be proud. A good lacing is one that approaches most
nearly the original size and the original strength of the belt.
It should be as strong as possible and not at all bulgy. Too
often a mistake is made in thinking that heavy bulgy lace is a
strong one. This is not the case. In going around the pulley
it will jump and, therefore, wears not alone the lacing, but the
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Fra. 301.—-Proper spacing of holes in canvas stitched belting.

rest of the belt. Materials for lacing may be either of raw-
hide lace leather or metal fasteners which can be put on in a
shorter period of time, and sometimes serve just as well.
The illustration (Fig. 300) shows the location of holes in
leather or rubber belting that should be punched to take raw-

2] 1=

Pulley side. Outside,

FI. 302.—A simple lace for a two- or three-inch belt.

hide lacing. It is better to use two rows of holes, that is,
placing those in the rear row midway between those in the
front row when possible. It is also well to remember that the
ends of the belt should always be cut exactly square and this
can best be done by the use of a small tri-square.

Canvas stitched belts can best be laced by using a hinged
lace similar to the example shown in Fig. 304. It takes a
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little longer to make this lace, but the time occupied will more
than pay for itself in the service that may be obtained from a
belt laced in this manner. The selection of the raw hide is of
some importance. It is best to purchase a good hide and cut
the laces in various widths to suit the belt to be laced. The
metal fasteners illustrated are of two types. In Fig. 305, it
may be seen that the fasteners hold both ends of the belt to-
gether. In replacing or renewing this type, it is necessary to
cut the belt on each end back of the fastener, and it must be
shortened at least as much as the space which is occupied by
the fastener. In the other type, Fig. 306, it will be noticed
that the metal fastener is secured to each end of the belt. The
small hooks at the end afford an interlocking means through

¥

Pulley side. Outside.
Fi1a. 303.—Single-row lace for a three- or four-inch belt.

which a metal or raw hide pin is put making lacing complete
and holding the two ends of the belt together. In such cases
when it is necessary to relace, ONLY one end of the belt need be
cut and a new metal fastener put on this side. It is well to re-
member in putting on laces of any kind, that where belts must
travel over idlers and bend in a reverse direction, particularly
when pulleys are small, the lacing should be alike on both
sides. If this is not done, they will wear rapidly and need
replacing more frequently.

Care of Belts.—For custom machines, it is a good plan to
have an extra set of belts for each machine. The main drive
belt is not to be included. In such cases, repairs may be made
on one set of ‘belts while the other is being used. This will
save time and prove economical. Leather belts are best cared
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for by keeping them dry, that is, avoiding moisture. At the
end of the season’s work and, in fact, even during the year, it
is well to grease them occasionally with neatsfoot oil. If this
is not obtainable, an animal oil should be used on leather belts.
This will keep them pliable and mellow, which is necessary if
maximum efficiency from them is desired.

Canvas stitched belts can be cleaned with soap and water
and painted with a good grade of linseed oil paint. This paint

F1a. 304.—Ilinge lace for a five-, six-, or seven-inch belt passing over an
idler or tightener. (A good lace for main drive helt if needed. )

should be applied very thin. It is important in using canvas
belts to see that the edges do not rub, for if they are worn,
the belt will deteriorate rapidly since the plies are made up
by folding one layer on the other and the edges are where
these layers are turned. These belts also should be kept dry.

Rubber belting of various kinds is not so susceptible to
moisture as is leather. However, these belts should be cleaned
frequently. Dressings of various kinds on rubber belting are
apt to be detrimental. These belts should be carefully watched
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to see that they do not slip and get hot. In other words, that
they are not so loose that there is slippage between the belt and
the pulley which will cause friction and rapidly wear off the
rubber and decrease their efficiency. In rainy or wet weather
it is well, in any case, to stop work since no belting will trans-
mit its power satisfactorily under such eircumstances. This
applies particularly to machines that may use two or three of
these different belts, and unless they all work equally well, it
is time to stop the machine until such a condition does exist

F1o. 305.—DMetal belt fastener securing both ends of belt,

that they may all perform alike. Anyhow very little farm
work with machines of any sort can be done well in rainy
weather. Belts should never be run tighter than is absolutely
necessary to transmit the power required. Tighteners fre-
quently afford an opportunity to get extra tension on the belt
and care should be exercised to see that they are never set
any tighter than is absolutely necessary. Many tighteners are
also used as idlers to get ‘“wrap’’ on pulleys of small diameter.
All belts should always run in the center of the pulley face.
The pulleys are usually an eighth or a quarter of an inch wider
than the belt on each side. The belts should run in the center
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so that their entire width may always be in contact with the
pulley face.

Slippage.—Very often, when the belt slips, the operator
will be tempted to use resin to prevent this slipping. This is
very detrimental to the life of any belt, particularly leather,
and while it may prevent slipping for a short period of time, it
will not, in the long run, prove helpful in solving the slipping
problem. When a belt does slip, it is due to the fact that it is
either too loose, or more power is to be transmitted than the
belt is capable of handling, or else it is due to moisture, dirt,
or other foreign substances
coming between the face of
the pulley and the belt it-
self. The remedy is to re-
move the cause of the
slipping.

Good belt dressings are on
the market that may be used
for various belt materials.
Those, however, given above
will serve very well. It is
well to remember that a slip-
ping belt ca.uses heat and Fra. 306.—Metal fastener with
rapidly deteriorates the ma- steel or rawhide hinge pin.
terials of which the belts arc
made and often the pulley covering, particularly if this
" material is leather or rubber. If for some reason or other
a machine should hecome plugged suddenly, and a leather
belt start to slip so badly that heat is gencrated and it
starts to smoke, it is desirable that this belt be removed
immediately if possible and if a proper dressing is not avail-
able, it should be saturated with lubricating oil instantly.
Neatsfoot, tallow, or lard oil are preferable, but of not avail-
able, use what is handy. Unless this is done immediately the
leather will be so completely heated that it will char and erack.
It will be hard and stiff and no amount of treatment later
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will do any good. The remedy then is to cut out this piece
and replace with a new piece of leather belt. If sufficient
length is used to get the proper tension and pulleys are of
the proper size to get sufficient wrap or contact, satisfactory
results will be obtained without any danger of trouble from

slippage,



CHAPTER XXXT
PULLEYS AND PULLEY COVERINGS

Function.—T'he purpose of a pulley covering is to increase
the friction between the drive belt and the face of the pulley.
Frequently a pulley is manufactured with such material built
right into it and as a part of the pulley as a whole, and in this
case, therefore, it is not merely a covering, but a part itself.
Many pulleys on belt-driven farm machines, particularly the
main drive pulleys, are covered with some material, when not
made-up as just deseribed, affording
greater friction between the drive belt  com or puer
and the pulley so that power may be T
transmitted at a minimum loss and with-
out slippage. These pulleys in most
cases are cast iron, and the cast surface
is not desirable for a friction surface,
when such small sizes are used. They
are, therefore, covered with some mate- 7 - L
rial, or made and built up with some .
material, to supply this friction grip.  Fic. 307.—RBelt run-

. X . ning on crown of
Leather is the most common material pulley.
used for covering pulleys. Tn some cases
4 canvas-stitched material impregnated with rubber gum is
also used. Some are made with a wood covering or a wooden
surface and are built up in sections, and some with a fiber
or composition on the face for a covering. In either case,
the purpose of all is the same.

Covering Pulleys.—Covering pulleys with leather or a
similar belt material may be accomplished in two distinet
ways. Since these pulleys are usually made of cast iron, dif-

373
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ferent devices have been worked out as a means of holding the
" belting material to the face of the pulley. In one case, the
belting material is riveted directly to the face of the pulley by
means of rivets passing through small holes drilled in it. In
the other case, the pulley is cast with groves of a dove-tail
shape, into which hard wood wedges are driven. The leather
or other covering material is secured with clout nails to these
wood wedges, which are securely held. Again, although very
rarely, the covered material is glued to the face of the pulley.
This has not been found as satisfactory as the other two
methods for farm machinery which must work out of doors.
This covering material must always be kept in first-class con-
dition to be sure that it does the work for which it is intended.
When it is necessary to re-cover a
pulley, much care should be used to see
that the material is stretched very tightly
before final nailing or riveting to the
pulley itself. One of the best procedures
= is first to cut the piece of belting material

Fig. 308. — Main the width of the pulley, if leather is to
%"b';':. pulley  of ho yised. If canvas is to be used, it should
be purchased the exact width of the

pulley. This does not mean one-eighth or one-quarter inch
narrow but the exact width of the face of the pulley.’ The
material should then be cut square and nailed or riveted
across one end. A heavy weight of some two hundred pounds
should be applied to the other end of the belt and the pulley
slowly turned as the material is secured to its face. A loop at
the end and a 2 x 4 used as a lever upon which one may stand
will give the tension desired. On most pulleys the covering
can be put on when the pulley is in its proper place on the
machine itself. It becomes a very difficult matter to do when
one is off of the machine unless a special device is available.
In the factory where these machines are made, a special ma-
chine is used for the purpose. It should be remembered that
the tighter the covering is stretched, within reason, the better
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will be the covering. On the main drive pulley of a thresher,
for instance, a load may be put on the belt by running the
front truck wheel of the machine on the lower end of this
covering material to grip it. If the covering material is long
enough, both front and rear trucks may be run on it. After
blocking the cylinder
and securing one end
of the pulley, there-
fore, and moving the
machine, slack may
be obtained to con-
tinue around the
pulley face. The ten-
sion or load may be
procured by using a
bar in the cylinder to
turn it and thereby
get a good tight cov-
ering. This method
can be followed, and
it will enable one man
to do the job in a very
thorough manner. On
pulleys that are in
line with each other
it is possible to get a
wrap of six or eight
times on one nearby | L
and by blocking the F16. 309.—Covering a pulley.

shaft to keep it from

rotating, case it off to release slack, and cover the adjoining
pulley very satisfactory by this method. Before the belting
is finally cut off, it should be nailed and marked at each side.
After being cut, it may then be hammered down into place
and further secured so that there is no danger of its coming
off in operation.
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‘Where pulleys that contain the wood dove-tail slats are
covered, clout nails should be used that are of sufficient length
to be clinched. Where the covering material is held by rivets,

Fic. 310. — Pulley-covering
riveted to pulley.

the rivets should be of soft
copper with flat heads, and
judgment must be used to
sce that the rivets are not
pounded over and riveted so
hard that there is danger of
breaking the face of the
pulley, which is very thin.
particularly at the edges. It
is only necessary to bend the
rivets over to hold them
properly.  The suceess of
covering will be in proportion
to the neatness and thorough-

ness with which this job is done. The work cannot be done
in an unworkmanlike manner and be satisfactory. The cover-
ing must be smooth and even. If the belting material will not

stretch enough to come down on the
edges, it may be that more tension put
on the material by drawing it tight will
bring it down on both sides. Since
leather affords one of the best materials
for this purpose, it should be used when-
ever it is possible and logical to do so.
Pulleys built up of wood, fiber, or com-
position materials rarely need covering.
If they do need it, the materials should
be purchased from the manufacturer and

WOCOIN WEOaE

Fie. 311, — Pulley-
covering nailed to
wood wedges on
face.

put on as a unit. If metal fasteners are used for belt lacings,
they should be well hammered down so that they will not
injure the pulley coverings. What has been said in the chap-
ter on ‘‘Belts and Belt Lacings,”” with regard to their care

will also apply to pulley coverings.



CHAPTER XXXII
CHAINS AND SPROCKET WHEELS

Types and Kinds.—Various types and kinds of chains are
made, but the most common for use on farm machinery is
termed detachable link belting, or sprocket chain. These may
be made either of malleable iron or pressed steel. Their size
varies from the smallest, such as are used on a grain grader,
to the largest, such as may be used on
the drive sprocket of a manure
spreader. The sizes cover a range
equivalent to leather belting from sizes @
of one inch to four or six inches.

Malleable and steel detachable sprocket  Fis. ~ 312—Detach-

. . able, malleable
chains are not interchangeable on sprocket chain,
sprocket  wheels.  These sprockets
should be expressly made for one or the other type.

Operation.—There are a good many factors that enter
into the successful working of detachable chains on farm
machinery. When working under light load, and at medium
speeds, these chains give very satisfactory service. On the
other hand, if the loads are great, and the speed high, they
are the source of much trouble to the farmer. The average
agricultural engineer, however, has designed this farm
machinery and provided these sprocket chains where they
will give successful and satisfactory service.

In machinery requiring higher speeds, and a positive drive,
it is common to find a higher grade steel chain used. Chains

of this sort are frequently termed ‘‘pintle chains,’’ and are
377
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commonly found on lifting devices of tractor plows. For
lighter loads the ordinary malleable chain is very common on
binders, threshing machinery, and shellers as mentioned above,
Roller chains, too, are frequently used on farm machines where
high speeds are necessary and where fairly heavy loads are
carried, such as on silage cutters, threshers, ete.

One of the first precautions to be taken in attaching the
common sprocket chain is to see that this chain is put on the
sprocket wheels correctly. The illustration, Fig. 316, shows
the correct way to put a chain of the detachable link belt
type on sprockets. It is quite important to see that this
method is always followed. One of the greatest troubles with
chains of this sort arises from their frequent tendency to climb

the sprocket. By this is meant that the
chain has a tendency to work to the top
of the tooth on the sprocket wheel, and
in so doing tighten it, frequently to such
an extent that the chain will be broken.

Flgi)]g](*'*l;“t“(‘f:'i This may be due to two or three different

sprocket chain. things. One of the most common is that

the wrong chain is used in combination
with the sprocket. In other words, it is important that the
sprocket and chain fit each other. Chains are all made and
numbered to correspond to the pitch or distance from the
center of one link to the center of the next. It follows that
the sprocket and chain must correspond in pitch if they are
expected to work together.

A sprocket wheel, even of the right size, will, when badly
worn, cause the chain to creep toward the top of the tooth,
bind, and, ultimately, break. A chain that is run too fast
may have the same tendency, and a distance between the
driver and the driven sprocket which is too great is particu-
larly aggravating. The slack is taken up on one or the other
sprocket wheels and brings about a tendency of the chain to
climb the tooth of the sprocket. Amnother reason for this ten-
dency is that the chain may be run on the sprocket bottom-
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side up. This also should be watched, because in field work
it frequently happens that when a chain is put on hurriedly or
by a person unfamiliar with this work, it gets wrong side up.
In the first case, the remedy is a sprocket and chain that are
made for each other. In the second case, the remedy is a new
sprocket wheel, because a badly worn wheel could not very
well be expected to give good service. In the third case, where
the chain was too slack, the remedy
is a chain tightener, or idler, on the
slack side of the chain. In the fourth
case, of course, if the chain were on
wrong side out, it should be reversed.  ¥e. 314.—Pintle chain.

Besides these things which cause
the chain to climb, and become tight and break, there is an-
other which happens although rarely, since sprocket wheels
are made by more modern molding equipment in the foundry.
Heretofore, sprockets were sometimes made slightly large in
diameter, due to swelling in the mold or undue wrapping in
the foundry, which would cause the chain to climb. In most
cases it was possible, by the aid of a half round file, to file
away a triffe between the teeth of the
sprocket all the way round—always
a sure relief from further difficulty
of this sort. While it is possible to

Fig. 315—Roller chuin. run sprocket wheels a little out of line

and still get fairly successful results

from the chain drive, it is not desirable to do so, because it

is bound to cause unnecessary wear on both the chain and the

sprocket wheels. The sprocket wheels should always be
exactly lined up with each other.

Some manufacturers follow a plan of making a slight differ-
ence in the driving and driven sprockets, although both sprok-
ets may have the same number of teeth. This is done accord-
ing to a rule which is customarily followed in the engineering
departments and which brings about better results and opera-
tion. Care should be taken that if the wheels are marked
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“‘driver’’ and ‘“driven’’ they work that way. The driver, of
course, is always considered the sprocket which furnishes the
power to the driven; this point should be noted by the man
working about the machine.

Where an 1idler or tightener of some kind is used on the de-
tachable link chain, it is well not to set it so tightly that it will
cause excessive wear on the chain or on the bearings of the
shafts on which the sprockets are located. This idler or
tightener should always set square with the chain, and run
perfectly free. It should be used on the slack side of the chain.

Pintle Chains on such machines as spreaders, plows, shellers,
ete., require the same care that has just been deseribed, and
what was said about the wear on sprockets or chains with

DRIVEN DRIVER

S A

F1a. 316.—Detachable sprocket chain should be run as shown. Hooks
up and running first,

reference to the use of tighteners, ete., also applies. The pintle
chain is malleable iron, but the pitch is considerably greater,
and the loads they carry are also greater. Often they are pro-
vided with oil holes on each link, and these holes should be on
the outside.

Roller chains are also commonly used on machines such as
silage cutters, threshers, shellers, ete., but they are of a higher
quality than either of those types mentioned above. This
chain is made of steel, and in many cases the roller on each
link is hardened. Another feature is the fact that they should
be used on cut sprockets made to fit accurately. Unlike the
other two chains, roller chains may be run at reasonably high
speeds and with heavy loads. Since roller chains are of a
higher grade, it follows that they must get better care. Not
alone is it necessary that the sprocket wheels on which they
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run should be of steel and in perfect alignment, but where the
centers of the shafts are more than 12 or 14 inches apart,
tighteners or idlers should always be used. These chains are
not so casily detached as are the other two types, and because
of this they are stronger, and less breakage occurs. Rapid
detachment is unnecessary.

Lubrication of detachable chains of the type mentioned in
the first part of this paragraph is unnecessary, but when they
are used in a dry place they may be oiled frequently. When
pintle chains are provided with oil holes and the load is
excessive, the chains should be oiled every half day, unless
they work in very dusty and dirty places. Iligh grade
roller chains, however, since they carry heavier loads and
run at higher speeds, should be
oiled frequently. In many ecases,
roller chains are run in a dust
and oil tight case and conse-
quently they are amply lubri-
cated and kept free from dust
and dirt. 1t is to be remembered .

. 6. 317.—Tightener on slack
that these chains are composed side of chain.
of a good many small parts and,
working as they do on each other, require frequent oiling. It
is a good plan, therefore, to see that these chains are running
in 0il. Where they are run open, and without an enclosure of
any sort, they should be oiled very often. It is well to remove
them at the end of a day’s run, if they have been working
hard, and clean them with kerosene. In some cases, this can
be done with the chain in place, by saturating a cloth with
kerosene and thoroughly wiping the chain to remove all excess
dust and dirt. Afterward, the chain should either be dipped in
a light oil or if left on the machine, wiped with another cloth
saturated with a light lubricating oil to be sure that every part
of the chain is thoroughly oiled. When the machine is to be
used, this oiling process should always be done just before
starting up, whereas the cleaning process should be done just
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after shutting down. This will insure maximum performance
with & minimum amount of wear, which means better results
throughout.

It should be remembered that power is being transmitted
from one shaft to another and that these chains afford a posi-
tive means of doing this. Belts of the ordinary type always
allow or at least permit of a little slippage, whereas no such
thing can occur when metal chains of any sort are used. They,
therefore, call for positive performance and the things men-
tioned above should be carefully guarded against. The results
obtained from such driving devices will be in direct propor-
tion to the care that is given them. Since all of this machinery
is used at a eritical time on the farm, it follows that although
they are only chains, they should get just as much care and
consideration as any other part of the machine.



CHAPTER XXXIIT
LUBRICANTS AND LUBRICATION

Any medium which reduces rubbing friction between two
moving bodies may be considered a lubricant. Generally
speaking, lubricating oils are of three different mediums:
animal oil, vegetable oil, and mineral oil. A combination,
or a ‘“‘blending’’ as it is termed, of some of these is also
satisfactory and practical.

Kinds of Oils.—Animal oils used for lubrication are lard,
tallow, sperm, seal oil, ete.

Vegetable oils used fur lubrication are castor oil, olive oil,
cotton seed oil, ete.

Mineral oils used for lubrication are those made from crude
petroleum, and they may cover a great range from white oils,
like kerosene, to the heavy black oils. This range includes the
different processes in distillation of the erude oils.

Animal oils have the disadvantage that they become rancid,
due to the action of heat, and the process of heating-up pro-
duces an acid which very often is harmful, in that it attacks
the metal which it is supposed to lubricate.

The general requirements of lubricating oil and its value as
a lubricant depend upon what it is to be used for. It would be
inconsistent to use the same oil for lubricating a high speed -
spindle which might be used for lubricating the skein and hub
of a threshing machine truck wheel. There are several factors
which must be taken into consideration. These are pressure,
speed, and temperature. They may be further divided into
light, medium or heavy pressure; slow, medium or fast speed;
and low, medium, or high temperatures. In general, it may

be said that light pressure will range from 50 to 150 pounds
383
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per square inch bearing surface, medium 150 to 450 pounds,
and heavy up to 1300 or 1400. Speed given in revolutions
per minute may cover a range as follows: Slow speed from

F16. 318—Proper manner of
greasing a bearing by means
of a grease cup. (Note
black indicating grease in
lower illustration full
length of bearing box.)

60 to 250, medium speed from
250 to 800, fast speed from 800
to 2000 or 3000. Temperatures
may range from 60° to 120° F.
as low, 120° to 240° F. as
medium, 240° to 480° F. as high.

Method of Lubricating.—
Where fluid oils are used, the size
of the oil holes should be in pro-
portion to the thickness of the
oil used. The number of them is
usually in proportion to the
length of the bearing. The
amount of oil needed is in pro-
portion to the load carried and
the size of the bearing used. In
some cases the bearings must be
actually flooded with oil so that
the shaft in the bearing itself will
never be in danger of touching,
which would cause trouble. The
theory upon which all lubrication
is based is that the two surfaces
should be separated from each
other by the lubricant. The small
particles of oil must actually
separate the two surfaces and pre-
vent them from touching each

other. If these surfaces do touch, heat is instantly generated,
and as the rubbing increases so does the generation of heat
increase, which means a ‘‘hot-box’’ and a ruined bearing,
and often a ruined shaft also.

Greases.—Qreases of various kinds are usually forced
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rough a conventional type of grease-cup, from which they
e conveyed to the place to be lubricated. The various ele-
ents mentioned above may be used in the form of a grease
- solid lubricant. Animnal fats, vegetable waxes, and solid
Is, mixed with lime and other solid substance such as pe-
oleum jelly and vaseline, are used in compounding and mix-
g greases or hard-oils. Even soap is sometimes used as a
edium for mixing them. A combination of different lubri-
nts can be mixed together to make solid-lubricants or greases,
id there is hardly any limit that cannot be covered in getting
fferent degrees of lubricating qualities from such combina-
ms. Generally, however, the highest grade greases contain
imal fats and mineral oil jelly. liven soapstone, mica, and
metimes graphite are mixed with these to impart various
grees of lubricating qualities, but such greases are of an
ferior kind.

Greases may be divided into three classes: ‘‘Compound,’
Set”” and ‘‘Boiled.”” Compounded greases are composed
animal fats, paraffin, waxes, and cheap oils. They become
neid and in that state are unfit for lubrication. Set greases
e also termed axle greases. They arc mixtures of low grade
s, resin oil, and fats. Often, too, they contain soapstone,
aphite, mica, or suphur. They are good only for axles of
rm machinery and other heavy machinery. Boiled grease
commonly termed ‘‘cup grease,”’ and may be divided into
ur grades: 1, 2, 3 and +. Number 1 is the softest and 4 the
rdest. Cup greases may be safely used on almost any
rm machinery provided with compression grease cups. Of
urse, the grease selected should be determined by the re-
lirements of the machine in question.

Oil for Anti-Friction Bearings.—These bearings are very
gh grade and made of a good quality steel. What has just/
en said with reference to the selection of oils for machines
different kinds, with reference to pressure, speed and tem-
ratures, will apply also to oil for anti-friction bearings. It
not a good plan to use a heavy black oil on an anti-friction
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bearing that operates at a high speed such as might be used on
a thresher; it may even be a detriment to do so. The churning
effect of an oil in this case will generate in itself heat enough
to cause trouble. It should be the aim to use an oil consistent
with the conditions under which the bearings are working.
One of the essentials in the selection of an oil for anti-friction
bearings of any kind, however, is that the lubricant be free
from alkali, acids, and moisture. It must also be free from
foreign substances such as cork, saw-dust, or even graphite in
any form. In general, a ‘‘medium’’ motor oil will be found
satisfactory for use in anti-friction bearings. It will be diffi-
cult for the power farmer, or the user of machines, to know
exactly whether these elements are present in the lubricant
he buys, yet any reputable dealer in oil will be glad to furnish
a lubricant of these specifications for oiling anti-friction
bearings. He will tell you frankly whether his lubricant con-
tains them. It must be expected, of course, that the price has
some relation to the quality of oils, just as it has in any
other commodity.

The following classification will cover lubricating oil in a
general way:
1—Cylinder Oils:

a—High pressure for steam from 140 to 200 pounds.
b—Low pressure for steam from 14 to 140 pounds.
2—Crank Case Oils:
a—Heavy, for heavy loads, medium speeds and high temperatures.
b—Medium, for medium loads, medium speeds and high tempera-
tures,
c—Light, for light loads, high speeds and high temperatures.
S8—Dynamo 0ils:
a—Heavy, for heavy loads, high speeds and low temperature.
b—Light, for medium loads, extremely high speeds and low tem-
perature.
4d—Engine and Machine Oils:
+ a—Heavy, for heavy loads, slow speeds and medium temperature,
s b—Light, for medium loads, high speeds and medium temperature.

.

In addition to these there are also a number of special oils
for air compressors, cutting oils, cooling oils, ete. Many are
combinations of those listed above,
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For general farm machine lubrication, the oils in eclass ‘‘4,”’
listed as ‘‘Engine and Machine Oils,”’ will in the (a) and (b)
classes serve for all general purposes. Engine and machine
oils are practically the same. These oils may be yellow,
amber or red mineral oils and may even be compounded with
animal or vegetable oils. Engine oils are usually better refined
and blended and are therefore slightly higher priced. Oils
purchased under the name of ‘‘Castor Machine Oils’’ are
usually thickened with other substances and are not so de-
sirable as the high grade machine oils. They should never be
used on any farm machinery.

One essential in selecting an oil for farm machinery is that
it comes within the class given in the table, and that it be
purchased on the basis of doing the work for which it is in-
tended. To get satisfactory rvesults from cheap oils is im-
possible. In fact, the value of an oil as a lubricant should,
in a measure, be proportional to the price paid. 1t is incon-
sistent to expect to get as good results from oil costing 20¢
a gallon as from an oil costing twice or even three times as
much, In reality a gallon of good oil will go much further,
and do more effective work, operate the machine with less
danger of trouble and with less power, than a cheap oil. The
best oil within reason, then, consistent with the machine on
which it is used, will prove the cheapest in the long run. The
same thing is true of greases of various kinds.

Care of Lubricant.—In the first place, it is well to buy
these oils in quantities; cither a barrel or half barrel,—for
two reasons. one is that they may be purchased for less money,
and the second that in these containers they are more apt to
be kept clean and free from dust and dirt.

The various funnels and measuring containers through
which the oils is poured—or even the oil cans, if the oil is to l?'
run from the barrel to an oil can—should always be kept cleal.
A barrel of oil should never be allowed to stand outside, but
should be under cover, preferably in the work shop or some
place where there is a minimum of dust and dirt blowing
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about. Since one of the greatest enemies to all farm ma-
chinery is dust and dirt, to get it into a machine and into
the oil in the very bearings of the machine is the worst practice
that can be carried out.

A dust-tight cupboard built of boxes, with a door in it,
fastened to the wall near where the barrel of oil is kept, is
a very handy thing to have, and it affords a fine storage place
for these measuring devices and the funnels.

Greases, too, should be purchased in eans of 25 to 50 lbs.
each and the cover always kept on them while not in use. It
is a good plan to fill a small can that has a good cover to take
into the field or to wherever the machines are that are to be
lubricated.” This can may be filled from the large one in the
shop ; then the large supply will not be so apt to become con-
taminated with foreign substances, such as grit and dirt.



CHAPTER XXXIV
TOOLS AND SHOP EQUIPMENT

Every power farmer should have a shop. This does not
necessarily mean a factory, but merely a place that may be
termed a shop, in which such tools may be kept as are needed
for making repairs required to keep the machinery in the best
working condition.

It may well be incorporated in a building that houses
the tractor and other implements. This shop should be
a place that may be heated with a stove. It should have
a substantial floor. It should be big enough to house the
tractor also. This is desirable, becanse during the slack period
in winter it affords an opportunity to overhaul the tractor in
a heated room or building, and in addition it also provides
an exeellent place in which to work on the motor car or
truck—frequently found necessary.

The shop should contain the following list of tools,* which
will be found practical-for all general farm repair work:

TooLs ¥or Woop WORKING

Ax 41 -pound size Hand ax
Hatchet Hand saw—ecrosscut
Compass saw €6« __ripping
Steel square Draw knife
Bevel ‘¢ Brace
Auger bits—set of eight Screw driver—2 sizes
Gimlet ‘¢ ¢¢ ¢« “ ‘¢ —for brace
Auger T handles—4 sizes Jack plane
Wood chisels straight—6 sizes Smoothing plane

“ ‘¢ gouges —3 ‘¢ Claw hammer
Claw bar Riveting hammer
Spoke shave Wood rasp—3 sizes
Folding rule Chalk line
Plumb bob Spirit level

* From Bulletin No. 347, issued by the U. 8. Department of Agri-
culture.

389



390 FARM EQUIPMENT

TooLs FOR IRON WORKING

Machinists’ hammer Pipe fitting appliances

Riveting hammer Monkey wrench—3 sizes

Punches ‘87’ wrenches—6 ‘¢

Coal chisels—4 kinds Alligator wrench

Files—6 kinds Pipe wrench—2 sizes

Blacksmiths’ hammer Forge

Vise Tongs—3 kinds

Hack saw frame and blades Drill press and drills

Soldering iron Ratchet drill

Thread cutting appliances Chain drill
MISCELLANEOUS

Trimmer snips Dividers

Pliers—3 sizes Cutting snippers

Crow-bar Maul—20 pound

Grindstone Oilstone

0il can—3 kinds Wire stretcher

Staple puller Leather punch

Rivet set Awls

SpeciaL CONVENIENCES

Work bench with wood vise and
iron vise

Saw horses—one pair

Mitre box

The anvil can best be mounted on a block of end wood set
well into the ground before laying the cement floor, or even
a good elay dirt floor is satisfactory for this part of the farm
shop. The forge must be set so that the smoke will find an
easy outlet into the chimney. It is a good plan to purchase
high grade tools. Rather, a few, well selected and of good
quality will, in the long run, prove more valuable to the
power farmer than many cheap and inferior tools. Racks
or empty cigar boxes set on a shelf will make good receptacles
for all small sizes and kinds of bolts, nuts, wood serews, nails,
ete. A cupboard on the wall to hold the tools is also a big con-
lenience. Most shops that are on the farm too often become
a store room, like an attic in a house, for almost anything that
the farmer wishes to dispose of in a hurry. It should be a
fixed rule that nothing but the tools and such pieces as need
repairing are stored in the shop.
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The shop should be provided with racks on which several
barrels of lubricating oil may be placed. This oil may be
drawn and used as needed. The oil is more apt to be kept
clean, and so, too, are the funnels and pouring cans. It will
be found that this part of the power farmer’s equipment, his
repair shop, will be as valuable to him as any implement
he may have. It will become as valuable as the tractor itself,
for the suceess of the tractor and the machinery that goes with
it is largely proportionate to the care they receive and this
care is proportionate to the facilities that the farmer has for
giving it. ‘A farm shop and a good tool equipment are, there-
fore, most essential.



CHAPTER XXXV
HOUSING MACHINERY AND WINTER STORAGE

Agricultural machinery is designed and built to do a cer-
tain amount of work in a certain way. It represents a big
investment to the farmer, which, on an average, in the princi-
pal grain growing states, in farm machinery to-day, is close to
$1,500 per farm. Therefore, to get the best out of these ma-
chines proper care must be given them. This, in turn, means
proper housing when they are not in use. The housing of
machinery is important and is gaining recognition by farmers
everywhere. One of the greatest factors which tend to reduce
the efficiency of machinery is the fact that through neglect
during that period when they are not being used they dete-
riorate rapidly. Depreciation is one of the biggest factors of
expense in farm machinery with which the farmer has to con-
tend, and it is largely due to the fact that so many machines
are not properly housed when they are not in use. Investiga-
tions have shown that farm machinery depreciates at the rate
of about 10 percent per year on an average. On some ma-
chinery this figure is twice as much.

A machinery building and shop combined are a means to
this end. It may also be the one to house the truck or auto-
mobile. Motorized farms are today a reality. Their im-
portance is becoming recognized more and more every day.
To prepare for this era of development is logical. It is
entirely practical to put up a building that will afford housing
N all farm-operating machinery including its power units.
This building may be made of wood and its construction as a
whole made to suit the farm in question. The locality, and

the type and kind of adjoining building should have an influ-
392
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ence on the material used for this building. Since modern
farming machinery includes a tractor, and since an auto-
mobile is in nearly every case a part of the farmer’s equip-
ment, it is suggested that this building be made to house both
machines. Since this building houses machinery which is set
entirely on the ground, the structure nced not be a very
expensive one. Its roof must support only snow loads and
resist wind pressure. It is desirable that it be divided into
several parts.

The following table shows how many days a year some
common farm machinery is used and for how many years it
lasts. These figures are taken from Bulletin No. 338, con-
tributed from the office of Farm Management of the U, S.
Department of Agriculture and represent averages:

LIFE OF IMPLEMENT | ACRES COVERED
IMPLEMENT Days of

Wﬁ(lmg Yeafs |Per Year| Total

Sulky Plow ................. 119 8.1 30.9 250.3
Spring Tooth Harrow........ 73 11.0 711 782.1
Spike ‘ ‘ . 43 14.0 48.3 676.2
Disec Harrow . 54 13.0 35.2 457.6
Grain Drill . .. 76 16.4 46.3 759.3
Mower ................ PR 46 14.8 28.0 414.4
Hay Rake ................... 37 14.5 43.0 623.5
Grain Binder ............... 53 15.4 35.2 542.1
Corn e 40 10.8 21.1 227.9

Added to this is the fact that farm machinery is being made
better every year. The advent of the tractor has brought
about designs that make for machinery to work with it, and
it must, therefore, be better machinery. The trend of design
of agricultural machinery is toward something better, an
for this reason housing and proper care of machinery is e
essential than ever,

The fact that many repairs can be made on farm machines
by the farmer himself calls for a shop where these repairs
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may be made, and this can also be a part of this building.
It is desirable that it be provided with a chimney so that the
part which contains the shop may be heated so that work can
be done on the tractor, the truck, the motor car, the plow,
the harrow, the thresher or any other farm machine during
the cold days of the winter or at any time when farm work
is slack. The shop may be made large enough so that it will
be convenient to work around all sides of a tractor when it
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Fig. 319.—Plan of shop and implement shed,

is being repaired or overhauled. Tt is also a good plan to pro-
vide a beam overhead in the shop itself, so that a hoist or a
block and tackle may be fastened to it when it is necessary
to take out the engine transmission or any heavy part of the
motor. This beam will also afford a convenient means of un-
oading any heavy article from a truck or a wagon—such as
2arrel of oil or anything that is heavier than would be con-
venient for one man to handle otherwise.

It will also be found convenient to have a wood floor in the
entire building. If, however, this is not desirable, the part
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of the building housing the implements themselves should at
least have a floor of cinders, gravel or crushed stone.

The illustration shows a plan that will incorporate the
features mentioned above. The doors on the implement side
of the building itself may be sliding doors, and those of the
shop and garage hinged. The plan suggested in the illustra-
tion has, as may be seen, a ‘‘lean to’’ on each side. This
building, therefore, may be put up in parts. The center may
be put up first and one or both additions put on later. It is
well to consider this point when contemplating such a build-
ing, since it is economieal and lends itself well to the purpose.

The location of an implement house is important. First,
it should be located near enough to the farmstead itself that

H|H Qi

F1e. 320.—Flevation of shop and implement shed.

it can be conveniently reached. It should be located con-
veniently to get machinery in and out when needed, without
crowding. If convenient, it should be set so that it is possible
to drive anywhere around the building and enter it with a
tractor or remove any machinery from it. It should be set in
a place on high ground, to make sure that it is well drained.
‘When putting machinery away, it is well to go over it very
carefully and itemize those parts that need repairing or special
attention. Plows, harrows, cultivator shovels, and parts
that have polished surfaces should always be ‘‘doped up”’ dwj
grease to prevent their rusting. The tongues or pole of titse
various machines, even though short, should be removed. Re-
moval of these parts not only permits of closer storage,
but it also enables the farmer to set them in a vertical position
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so that they will keep their shape better and not tend to
warp.

Belt-power machinery stored in a shed of this sort should
receive simlar treatment. It is a good plan to ‘‘dope up”’
and grease the shafting on which pulleys are located, to pre-
vent these parts from rusting and to enable the farmer to
remove the pulleys when he finds it necessary.

The sickles should also always be removed from binders and
mowers, thoroughly greased, and hung in the shop part of
this building. The canvas from the binder always should be
removed. It is best to hang this on the wall strung out at full
length so there will be no danger of its getting mildewed
from moisture or spoiled in other ways. It is not a good
scheme to roll up a canvas because this affords a nesting place
for mice and squirrels, which is very apt to spoil the canvas.

A doorway at least ten or twelve feet wide should be pro-
vided for the implements, and fourteen feet is much better,
This will enable the farmer to get a large drill into the door,
or a wide machine of any sort.

The space required for housing the implements used on
the average 160-acre farm only should be from eighteen to
twenty-four feet wide and about forty feet in length. Where
the need for a larger building becomes apparent, it is de-
sirable to build it larger, because it is very important that if
a machine is to be housed at all, it should all be under cover
and none of it neglected at any time.

Machinery built of wood or steel—such as threshers, shellers,
silo fillers, ete.—should always be well cleaned before they are
put away for storage. A thresher, for instance, should always
be run for some time after threshing is finished in order to
Aean it thoroughly on the mside. At fhe same time the outft
Wd be free from the accumulation of the dust, chaff, and
olkwhich are usually found around the bearing. It is well

to be sure that the machine is put away in the best possible
shape. :

If the machines need painting, the painting should be at-
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tended to at a time when work is slack on the farm. What
has been said about painting refers particularly to machines
constructed of wood. Season checks and cracks which afford
a convenient place for moisture to enter should be filled with
putty or paint; if not, rotting rapidly occurs at these places.
Any first-class paint may be procured which will do very
well for painting machinery of this sort. Steel machines or
machine parts will not rust if the surface is well coated with
good paint. A paint with a lead base is very good for metal
surfaces that are exposed to the weather.

Belts, whether rubber or leather, should always be Well
cleaned and carefully hung up over a series of pegs so as
not to make any sharp bends in the belting. Rubber belting
of any sort should be stored in a dry dark place. In no
case should leather belts be placed where they will be exposed
to dampness and moisture. Canvas drive belts may be well
cleaned and rolled up carefully and put away; they should
be laid on edge rather than on their face. All belts should
always be laid on edge when rolled up for storage.



CHAPTER XXXVI
ORDERING REPAIR PARTS

Since accidents are bound to happen, repairs must be made.
Machinery of any kind used at all is bound to need repairing
from time to time. Accidents and careless operators will
cause breakages, and these must be repaired. Farm machinery
is no exception. For farm machinery to work well requires
that it must be in good repair and in first-class running
condition. Realizing the importance of this, all farm ma-
chinery manufacturers have provided departments which
cater to the farmer in emergencies. These departments are
usually referred to as ‘‘Repair Departments’’ or the ‘‘Extra
Departments’’ or ¢‘Service Department.”’

The branch houses of the various manufacturers carry large
supplies of repair parts that may be procured on short notice.
Even the dealers in many small towns carry a liberal supply
of those parts which are most likely to cause trouble during
the season. Since it is a big item of expense for the manu-
facturer to carry such enormous quantities of repair parts
in his various branch houses and at the dealers, it is necessary
to sell these parts at a rather high figure to cover the expense
of large inventories. However, a realization of the importance
of doing farm work at a critical time is the reason for carry-
ing these parts in such quantities. It is, after all, worth a
good deal to the farmer to know that when a machine part

oes break he can, in a very short time, get a new piece which

d1 enable him to repair this machine and go on with his

work without seriously handicapping him in his phn of

production. To carry a supply of extra repair parts of every

single kind with every dealer and always have an adequate
398
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supply on hand is utterly impossible. The manufacturer, too,
frequently has accidents and trouble at his plant which hinder

- him from getting his work out; and often the branch house
or the dealer is not supplied with a piece that may be wanted
because of such troubles. This is rare, however, and when it
does happen, allowance must be made for it, as it is bound to
‘happen once in a while in any institution.

Manufacturers of agricultural equipment publish printed
lists of all parts that go to make up a machine of any kind.
Every piece that enters into a machine carries what is termed
a ‘‘Shop Number.”” On those pieces, which are made of cast
iron, malleable or brass, it is customary to cast the numbers
so they are plainly visible from the outside of the piece itself.
Very often manufacturers carry besides the number a symbol
letter which may be used in combination with the number,
either as a prefix or a suffix and very often both. This com-
bination of a number and letter constitutes the means for
identifying this particular piece. The printed circulars, or
repair lists as they are commonly called, give these num-
bers, together with the names and the location in the machine
on which they are used. They also list, in most cases, the
price which a particular piece will cost. If it should happen
to be a piece of shafting, a wrought iron bracket, or some sort
of wooden piece, its size or name is generally given, together
with a number and the price. Parts are usually listed in
groups, relating to important parts of the machine; for ex-
ample, all parts of the platform of the binder would be listed
together, and all parts of the sickle bar of a mower would
be found listed together. Throughout the entire line of farm
machinery, this is the case.

‘When it is necessary to order a repair part, it is very im-
portant first of all to see if the part is a casting, what it
number is and to be sure that this number is ordered aef-
rectly# It is also important that the name of the particular
casting be procured from the printed repair list, and given
correctly in the order, together with the size and name of the
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machine of which it is a part. If the machine has a serial
number, as many large machines such as threshers, shellers,
silo fillers, ete., have, the serial number should also accom-
pany the piece number. If the implement is a plow or harrow,
its size and style or type number should be given.

Repair parts should always be ordered early in the season
and, as mentioned before, it is a good plan to list the parts
that need repairing before the machinery is put in storage
for the winter. Still a better way is to get these repair parts
and put them on the machine before putting the machine into
storage. By this plan not alone will the farmer be assured
that the parts fit and work well, but he will be relieved of the
anxiety of getting them for the machine when the time comes.

How to order repairs has been explained. The following in-
formation in ordering parts for any machine should be re-
membered :

(a) The name of the machine and the model.

(b) The size of the machine,

(e) The serial number of the machine (if it has such).

(d) The number of the part, together with its name.

(e) The number of parts required.

(f) The shipping directions which will include complete
address, giving the postoffice, town or city, together
with the county and state.

It is also important to state whether the shipment is to be by
freight, express, or parcel post.

The same plan applies to ordering the repair part by mail.
It is well to remember, however, that all this information,
excepting (f) should be taken to the local dealer or to the
branch house to get a particular part. It is also very im-
portant to remember that in practically every instance repairs
or extras for farm equipment of any sort are sold on a cash

ais only. When these parts are ordered by mail, a check
or postoffice money order, or a bank draft should always ac-
company the letter. If this is not done, perhaps they can be
ordered C.0.D, It is an iron-clad rule with most manufac-
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turers not to ship anything without the money and it is well
to remember this when purchasing repair parts, particularly
when ordering them direct from the factory or the factory
branch house, or from the authorized distributer or jobber.
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Alfalfa hullers, 291
grinders, 303
Anti-friction bearings, 385

Baling presses, 324
Bases, plow, 6
Bean and pea threshers, 297
Belt lacing, 366
Belt slippage, 371
Belt materials, 365
Belting machines, 294
Belts and belting, 365
Belts, care of, 368
Belts speeds, 209
Binder, grain, 125
corn, 149
push, 158
Bottoms, plow, 6
Breaker plow, 5

Capacity, baling presses, 332
corn binder, 156
pickers, 194
shellers, 274
'omWined harvesters, 169
Irills and seeders, 90
lise harrow, 66
mgine cultivators, 353
‘eed grinders, 311
'rain binders, 143
wllers, 295
- husker-shredder, 288
headers, 162
land rollers, 75
loaders, 119
mowers, 102
manure spreaders, 177

Capacity, plows, mold-board, 25
dise, 49
listers, 49
peg tooth harrow, 55
push binders, 162
potato digger, 199
pump centrifugal, 338
plunger, 339
rakes, dump, 114
side delivery, 114
spring tooth harrow, 56
silage cutter, 260
saw mills, 323
saws, wood, 322
threshers, 238
Chains and sprockets, 377
Chilled plows, 5
Clod erushers, 69
Clover hullers, 291
Combined husker silage cutter, 289
cutter and grinder, 308
harvester, 163
Corn binders, 149
pickers, 191
shellers, 262
husker-shredder, 276
Coulter, plow, 15
Covering for pulleys, 373
Cultivator, engine, 343
Cutter, silage, 247
Cutters, feed, 312
stalk, 199

Diggers, potato, 195

Dise, plows, 30
hitching, 32
operation, 33
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Dise, harrow, 57
hiteh, 59
operation, 61
Draft, explanation, 9
corn binder, 156
picker, 195
combined harvester, 170
disc plows, 38
harrows, 66
drills and seeders, 91
grain binders, 143
land rollers, 75
loaders, hay, 119
headers, 162
harrows, dise, 66
peg tooth, 55
spring tooth, 57
listers, 49
mold-board plows, 29
mowers, 105
manure spreaders, 177
push binders, 162
peg tooth harrow, 65
plows. mold-htoard, 29
potato diggers, 198
rakes, dump, 114
side delivery, 114
road drags, 190
serapers, 190
spring tooth harrow, 97
unloaders, hay, 119
wagons, 183
testing for, 202
Drag, road, 186
Drag saw, 317
Drawbar horse power, 203
Drills and seeders, 177
Drive belts, 365
Dump rake, 107
Dynamometers, 202

Epgine cultivators, 343
Ensi]a‘ge cutters, 247
Equipment for shop, 389

Feed grinders, 202
cutters, 312
Fields, laying out to plow, 22

INDEX

Figuring belt speeds, 200
Fillers, silo, 247

Gage, wheels, 21
Garden tractors, 357
General purpose plow, 6
Grain drills, 77
binders, 125
shockers, 145
threshers, 221
Grease cup, 384
Grinders, feed, 302

Harrows, 50

peg tooth, 50

spring tooth, 55

dise, 57
Harvesters, combined, 163
Hay balers, 324

loaders, 114

stackers, 119

unloaders, 122

machines, 107

rakes, 107
Headers, 158
Horse power, draw-bar, 203
Housing machinery, 394
Hullers, clover and alfalfa, 291
Husker-shredder, 276

Implement shed, 393
Independent beam plow, 17
Indicator, speed, 212
Irrigation pump, 334

Knotters, 126

Lacing belts, 366

Land on plow bottom, 6
Land rollers, 69

Lands, plowing, 22

Lime, sower, 92

Lining up and setting, 213
Listers, 42

Loaders, hay, 114
Lubrication, 373

Main drive belts, 365
Manure spreaders, 172 -
Mold-board plow, 3




INDEX

Motor cultivator, 343
Mowing machines, 93

Oils and lubricants, 383
0il for anti-friction bearings, 385
Ordering repair parts, 398

Peg tooth harrow, 50
Pea and bean threshers, 297
Picker, corn, 191
Planter, engine cultivator, 349
Plow, 3
Plow bottoms, 6
suction, 6
land, 6
steel, 7
hitehing, 7
independent beam, 17
gage wheel, 21
chilled, 5
Plowing fields, 22
Potato digger, 195
Power required, baling presses, 333
corn shellers, 274
centrifugal pumps, 338
husker-shredder, 289
hullers, 296
feed grinders, 311
plunger pumps, 339
silage cutters, 260
threshers, 240
wood saws, 315
Presses, hay baling, 374
Pulley covering, 373
Pulverizers, soil, 69
Pumps, 335
Push binders, 158

Rakes, dump, 107
side delivery, 107
cultivation, 108
Repairing plow beams, 41
shares, 39
dises, 41
listers, 49
harrows, 66
mowers, 105
Repairs, ordering, 398
Revolution counter, 211
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Road drags, 185
scrapers, 186

Saws, wood, 314
Seeders, and grain drills, 77
Separators, grain, 221
Setting belted machines, 213
Sewing belts, 366
Serapers, road, 186
Share, repairing, 7
pointing, 39
Sharpening discs, 41
Sharpening shares, 39
Shellers, corn, 262
Shockers, grain, 145
Shop equipment, 389
Shovels, cultivator, 347
Shredders, corn, 266
Silage cutter, 247
Silo fillers, 247
Slat-bottom plow base, 6
Soft centre steel, 6
Soil pulverizers, 69
Soils, different kinds, 10
Speedometers, 212
Speeds, of belts, 219
Spreaders, manure, 172
Spring tooth harrow, 35
Sprocket wheels, 377
Stackers, hay, 119
Stalk cutters, 199
Stubble plow base, 5
Suction of plow, 6

Tachometer, 211
Tedders, hay, 107
Testing machinery for draft, 202
Threshers, grain, 221
headers, 163
harvesters, 163
Tools and shop equipment, 389
Tool house, 392
Turf and stubble plow, &

Unloaders, hay, 122

Wagons, 179
Waxland plow base, 5
Wood saws, 314








