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Opening up a farm In northern Minnesota. 

A large part of the very best farming land of the United States 
was formerly covered with a heavy growth of timber. This land was 
cleared by the pioneer at a time when tqe timber was worthless and still 
it has paid and paid well. Most land that can support big trees can 
support big crops of other kinds if handled correctly. The cut-over 
and forest land of northern Minnesota is rapidly coming into agricul
tural use. Men with ready capital may clear it rapidly at a relatively 
high initial cost, or it may be cleared more slowly at a comparatively 
small cost. Mr. McGuire has outlined various methods. There is 
much opportunity to improve methods, and extensive experiments with 
this end in view are planned. 

A. F. WOODS, 

Director 



SUMMARY 

The only practical methods of clearing land of stumps in use by 
farmers in northern Minnesota are the use of explosives and the horse
power stump-puller. For small stumps the stump-puller is most eco
nomical. For stumps so large that they can not be handled and burned 
when they are pulled, explosives are best. For very large stumps or 
green stumps the combined use of explosives and the stump-puller gives 
the most satisfactory results. 

For the lowest cost and quickest results, remove all trees and 
brush at one time and establish a pasture or meadow to keep down brush 
and bring returns. Do not remove green stumps over a foot in diameter 
unless immediate cultivation is necessary, as the stumps will be removed 
more readily after a few years and the soil will be in better condition. 

When an explosive is used, it should be placed under that part of 
the stump which will offer the greatest resistance, usually the center. 
The depth at which to place the explosive under the stump may gener
ally be estimated by the diameter of the stump at the ground line. 

For removing stumps from clay or clay loam soil, the lower grades 
of dynamite, twenty-five, twenty-seven, and thirty per cent, are quite 
equal to the higher and more expensive grades, forty and sixty per 
cent. They are cheaper, less dangerous, and leave the soil in better 
condition. 

An explosive, known as virite, is being used successfully when the 
soil is not wet. It is somewhat cheaper than dynamite, does not pro
duce headache, and does not freeze. It is manufactured as yet only 
on a limited scale in this country. If its manufacture were properly 
handled, it would prove a strong competitor of dynamite. 

A pound of explosive should be used for each foot of diameter of 
the stump, if it has been cut some time. From one and one-half to one 
and three-fourths pounds per foot in diameter should be used for green 
stumps. 

The number of stilmps that can be blown out in a day will depend 
upon the man, the soil, and the size of the stumps. Fifty stumps of 
medium size is a good day's work for one man if he makes the holes. 

Dynamite works best in a wet soil. Virite requires a soil free from 
water. Dynamite gives best results when the earth is thoroughly 
tamped over it, if care is taken not to tamp directly on the dynamite and 
explode it. Virite must not be compressed at all, as it will not then 
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explode. The upper part of the hole for virite should be thoroughly 
tamped. 

In firing the charges, stick the point of the burning match immedi
ately against the powder of the fuse instead of holding the blaze of the 
match to it. The shooting should be left until the end of the day unless 
the ground is wet enough to soak the fuse. If a number of sticks of 
dynamite are to be used as one charge, the paper on each stick should 
be cut lengthwise in three or four places. When the sticks are then 
pressed down in the bottom of the hole, they will spread out and can 
be compressed in less space. A stick should always be used for this 
purpose and for tamping the hole. Never use an iron bar. 

The cap should always be crimped on the fuse, and for this purpose 
a cap crimper should always be at hand. Handle the cap carefully. 
Don't jab the fuse down into it, but insert the fuse carefully to within 
one-eighth of an inch of the bottom of the cap. 

The cap with the fuse attached is put in the last stick of dynamite 
placed in the hole. It is inserted in the stick by making a hole in the 
side of the stick of dynamite through the wrapping paper. This hole 
should slant inward and downward about the middle of the stick. The 
fuse is then tied to the stick of dyriamite an inch or two above the cap. 
This prevents the cap from pulling out of place. The hole is made in 
the stick of dynamite with a sharp piece of wood about the size of a 
lead-pencil. 

Tamp the earth thoroughly in the hole. The more thoroughly the 
hole is tamped the better, but it should be tamped gently. Never use 
short, sharp blows. If the charge fails to go off, don't go back to see 
what the matter is. Leave the stump alone until the next day. 

Buy only fuse and caps of the best grade and keep them in a dry 
place. A void danger by using fuse in pieces at least fifteen inches long. 
Keep the caps out of reach of children, as they seem to have an espe
cial attraction for small boys. Co-operate to order explosives in large 
quantities, pay cash, and receive directly from the car. 

Study methods of handling dynamite before trying to use it. If 
possible, employ an experienced man for a day or two and work with 
him. Don't believe that dynamite hurts the land. It doesn't unless 
you leave a hole in the field to catch and hold water. Don't try to fill 
the hole with a shovel after the stumps are blown out. Plow over them. 
Then disk and harrow over them and, when the field is well cultivated, 
the holes will be about filled up. Then take a slush scraper and a team 
and finish the filling if necessary. 



LAND CLEARING 

INTRODUCTION 

One-third of the entire area of Minnesota was originally covered 
by pine forests. This pine-growing section included all of the territory 
within a hundred miles of the Experiment Farm at Grand Rapids in 
Itasca County. Less than ten per cent of this entire area is occupied 
by actual farmers. The necessity of clearing the land and the absence 
of roads have made settlement slow, although in the last few years the 
land is being very rapidly taken up by farmers. 

For the foreign farmer from northern Europe, the work of clear
ing land is not a great hardship or a difficult undertaking. He appre
ciates the value of the timber for the construction of his buildings and 
fences and for fuel, and he is used to hard work. But for the Ameri
can, who has been accustomed to farming on prairie land, largely or 
entirely with machinery, the clearing of land is an obstacle that often 
seems insurmountable. The clearing of land, however, need not dis
courage any man who has the ability to work. Like many other things 
it is hardest in the beginning. Through the use of explosives a man 
ca? do the most difficult part of the clearing, getting out the stumps, 
with comparatively little hard labor. As he becomes accustomed to 
the work and masters the use of explosives, the clearing of land be
comes something of a pleasure. There is a satisfaction to the farmer 
in seeing productive fields result from his labor and in feeling that he 
is making his own farm. 

The question always arises: \Vill it pay to clear the land? Is it a 
good farming country? Is the soil fertile? In July, 1912, we put up 
clover and timothy hay that yielded three tons to the acre on land that 
originally grew Norway and white pine. It will now yield abundantly 
any crop essential to successful farming. It has never had commercial 
fertilizers. It has simply been well farmed and has grown clover, corn, 
potatoes, and wheat in rotation. It has been manured every fourth 
year with barn-yard manure. 

The term "pine lands" is misleading to many people. The greater 
portion of the pine land of northern Minnesota has hardwood trees 
also. In fact, the pine is but little, if any, in excess of the hardwood. 
The soil of the cut-over and timber land of northern Minnesota as a 
whole will compare favorably in fertility and production with the soil 
of any other equal area of the State. Men who have farmed in the 
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timbered section of northern Minnesota and who have located near 
roads and markets have prospered to an extent not exceeded in other 
sections of Minnesota in the same length of time. The possibilities of 
its agriculture are no longer experimental. The complete development 
of all the farming land in northeastern Minnesota is only a matter of 
time. 

Dairying is the type of farming best adapted to the timbered sec
tion of Minnesota. Most of the land can be converted into pasture at 
little expense, and dairy cows will yield a splendid profit from this land 
without the necessity of removing the stumps, though sufficient land 
must be put under the plow to supply winter feed. In connection with 

FIG. 1. Land cut and burned over. Practically no second growth. This 
land could be cleared up at once at the minimum cost. This same land under 
cultivation is highly productive. There are over five million acres of this 
land in northern Minnesota that can be bought cheap. 

dairying, poultry-raising should take an important part, and hogs should 
be raised to a limited extent. A herd of ten dairy cows, one hun
dred chickens, and from two to three brood sows can be supported very 
nicely on a farm with thirty acres under the plow. From five to seven 
acres of the farm may be devoted to potato-growing. The field crops 
should be grain, clover, fodder-corn, potatoes, and stock roots. Men 
practicing this system of farming have been able to sell from $1,200 to 
$1,500 worth of products a year, from thirty acres or less. 

Eighty acres is ample for a farm in the timbered section of northern 
Minnesota. It is usually a mistake for a man of limited mea"ns to in
vest in more. It is al,so a mistake for a man to begin fanning on timber 
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or cut-over land without any capital whatever. The land will usually 
supply building material and fuel, but where a man has to "work out" to 
pay for his groceries he will make but little progress in farming. A 
man should have suffieient capital to enable him to devote the first year 
to clearing the land, putting at least ten acres under cultivation. 

CONDITIONS MET IN CLEARING LAND 

In clearing land there are three general conditions to be met : ( I) 
The original standing timber; ( 2) cut-over land from which fire has 
removed practically all but the stumps; and ( 3) cut-over land that has 
the stumps left and has grown up again to brush and small timber. 

In determining the best way to clear a tract of land a number of 
things must be considered: ( 1) The size, number, and kind of trees 
or stumps, (2) the kind of soil, and (3) the number of years since the 
trees were cut. Different kinds of trees or stumps have different kinds 
of roots and require different methods for removing them. 

l<'IG. 2. Pulling big stumps on which a small amount of dynamite has been used. 

METHODS OF CLEARING LAND 

Only two methods of clearing land in northern Minnesota have 
been successfully followed. These are clearing by the use of the horse
power stump-puller, and ?Y the use of dynamite or other ~xplosives. 
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These two methods are sometimes combined by splitting the stump 
and jarring the dirt off the roots with dynamite and then pulling the 
pieces out with the stump-puller. 

The man-power stump-puller is not considered practicable. The 
block and tackle may be used to some advantage on small stumps where 
it is too wet to use a stump-puller. 

Boring a hole in the stump and applying an acid compound to dis
integrate it has been advocated in some places. The method is too ex
pensive and impracticable for use. It is not practiced. 

The large steam-puller is being used in a few places in northern 
Minnesota, but it has not yet proved practicable or economical. It is 
used successfully in the Pacific Coast states but the stumps there are a 
great deal larger and harder to pull out than those in northern Minne
sota, where they probably average less than twenty inches in diameter. 

Fm. 3'. Removing stump with explosive. Dynamite properly placed under 
a stump will blow it entirely out of the ground and break it up so that the 
pieces can be easily handled and burned. Cheap dynamite would solve the 
problem of removing stumps. 

The method of burning out stumps, which is quite successfully 
practiced in the \Vest and South, does not generally succeed in northern 
Minnesota where there is too much moisture in the ground to allow 
the roots to burn. It may be practiced to some advantage during dry 
periods on old stumps. 

The.use of the stump-puller for small stumps and dynamite for 
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the larger ones, with the combination of the two when necessary, would 
seem the most practicable and economical method of clearing land in 
northern Minnesota. 

There is no one best method which will apply to all conditions. 
The factors before mentioned, as to .the kind and size of timber or 
stumps, the length of time cut, the kind of soil, and the amount of clear
ing to he done at the time, must be taken into consideration to deter
mine the best method for any particular section or place. 

WHEN EXPLOSIVES ARE BEST 

The use of dynamite or other explosive has been the most ex
tensively practiced method of land-clearing in northern Minnesota. 
Where stumps from twelve to thirty inches across have been cut for 
some time, and the soil is not very sandy or loose, the use of dynamite 

Fm. 4. The steam stump-puller. Probably not practicable for Minne
sota conditions. Expensive, hard to move. When the stumps have been 
pulled up whole and with a large quantity of dirt on the roots, they-·are 
hard to burn. 

alone has been found, in practice, to be the most satisfactory method. 
The advantage of dynamite is that it will not only blow stumps entirely 
out of the ground, but it will remove the dirt from the roots at the same 
time, and break up the stumps so that they can be easily handled and 
burned. When dynamite can be bought at wholesale prices, it is prob
ably the easiest, quickest, and cheapest means of removing such stumps 
as those just described. 



FIG. 5. "When there's a will, there's a way." Home-made stump-puller. 

l!'IG. 6. Small- to medium-sized stumps on sandy soil can be removed 
with the least expense with a stump-puller, dynamite also being used when 
necessary. It does not pay, however, to buy a machine for a small cleanng, 
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WHEN THE STUMP-PULLER MAY BE USED 

The stump-puller may be used to advantage when there is a great 
deal of clearing to do, and where the stumps are small and run a hun
dred or more per acre. The stump-puller is used successfully also on 
sandy, loose, jack-pine land where the stumps are numerous, range from 
six to twelve inches in diameter, and do not bring up so much dirt that 
the stump can not be handled when it is out of the ground. Under 
these conditions a stump-puller may be a good investment, especially if 
there is plenty of man and horse labor on the farm, or when such labor 
is available at reasonable hire. 

FIG. "{. Green hardwood stumps and a large old pine. This kind of clearing 
needs both dynamite and the stump-pllller. 

WHEN BOTH SHOULD BE USED 

When deeply-rooted green stumps that .are over sixteen inches m 
diameter are to be removed, the use of both dynamite and the stump
puller gives the best results. The same is true when the stumps are 
old, over three feet in diameter, and in loose or sandy soil. 

A green stump requires nearly twice as much dynamite as a stump 
that has stood a few years. \i\Then green stumps are blown out, the 
roots are often left in the ground just below the surface where they 
will catch the plow. If just enough dynamite is used to split the stump 
and jar the dirt loose from the roots, the stump-puller will then take 
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them out more cheaply and effectively. Many of the smaller roots may 
be most economically pulled by hitching a stout horse or team directly 
to them, using the stump-puller only on the ones most firmly set. Very 
large stumps in loose sandy soil are hard to remove even when large 
quantities of dynamite are used. Here again it has been found more 
economical to split the stump with dynamite and pull the pieces with 
a stump-puller. 'Vhere much clearing is to be done, it will pay to have 
both dynamite and the horse-power stump-puller in the field, using 
either or both as the conditions seem to require. 

Fm. 8. Pasturing newly cut-over land with dairy cows. This keeps down 
the second growth, the stumps decay faster, e.nd the land is in better condi
tion for cultivation when the stumps are removed. 

PRACTICAL HANDLING OF GREEN TIMBER LAND 

Land with heavy standing timber is the most expensive and diffi
cult to clear. It is seldom practicable to attempt to remove the stumps 
at the time the timber is cut, as the removal of a green stump requires 
nearly twice the power that will be required to remove the same stump 
after it has stood for a few years. When the timber is green, the 
ground is full of small roots close to the surface which make good plow
ing impossible. 

The best way to handle such land is to cut everything when the 
marketable timber is cut, burn the brush and small timber, and then 
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seed down and pasture the land for a few years. If the second growth 
is kept down by pasturing, the stumps decay faster and, when they are 
removed, the land is in good conrlition for cultivation. 

The brush and small trees should be cut in the winter or spring 
after the timber is removed. This should be done early in order to get 
the grass seeded early. If the land is allowed to lie over a season, the 
second growth comes ttp very fast but, if the brush, small trees, and 
down material are removed and burned early, the second growth is held 
in check. If the land is disked and seeded down to clover and timothy, 
the second growth is practically overcome. On high land, sow medium 
red clover and timothy. On low land, sow alsike, timothy, and redtop. 
The best time to sow is just as the snow leaves the ground and as the 
frost starts to go out because grass seeded at that time will catch best. 
Stumps seem to decay more quickly when the land is in pasture. 

FIG. 9. A field made productive before removing the stumps. The thing 
for a man with limited capital to do. 

CUTTING THE BRUSH 

Land cleared of brush -after the timber has been removed can be 
made to yield profitable returns in pasture, and also in hay, if the stumps 
are not too thick. , It is poor management to leave land alone until 
it can be cleared up entirely. A little clearing, whenever time permits, 
is hardly noticed in cost, aml soon clears the farm. 

For cutting the brush, a light double-bitted ax, a brush-hook, an11 
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a brush-scythe are the tools required. The brush should be cut even 
with the ground, and the small trees a little below the surface of the 
ground. This will permit of the ground's being mowed over, a thing 
which is impossible when the stubs are left several inches above ground, 
as is commonly done. The brush should be piled compactly in order 
to insure a good job of burning. Old logs should be skidded together 
and burned when the brush is burned. Timothy and clover seed should 
be sown on the land as soon as the brush has been removed and burned. 
The land is then ready for pasture, a most important crop in northern 
Minnesota where dairying is becoming the leading branch of agri
culture. 

CLEARING THE CUT- AND BURNED-OVER LAND 

There is a great deal of land in northern Minnesota that has been 
cut and burned over and on which little remains to be done except the 
removing of the stumps. Such land can be cleared at once. In going 
about such a clearing, one should cut and pile whatever brush and small 
trees there may be, and skid any old logs together before getting out 
the stumps. If the piles of brush are only scattering, it is well to defer 
the burning till the stumps are out; they can then be piled on the brush 
and burned more easily. 

CLEARING WITH EXPLOSIVES 

An explosive properly used reduces the labor of clearing the land 
to a mm1mum. It may be used by any intelligent man as safely as a 
firearm, but it is dangerous, and tne man who handles it should first 
make himself acquainted with its use. The caps that are used to ex
plode the dynamite are more dangerous than the dynamite itself and 
should be handled with the utmost care. The dropping of a cap on the 
floor may cause it to explode. 

To blow out a stump, the dynamite is placed in a hole in the ground 
underneath the stump. The cap to which the fuse is attached is inserted 
in the dynamite and the hole is then carefully tamped in with earth, so 
as not to get the cap or fuse out of place. The charge is then ready to 
be set off. 

In preparing the charge. the operator must consider (I) the depth 
and size of the hole, ( 2) the amount and kind of dynamite required, 
( 3) the length of the fuse, ( 4) the centel"ing of the charge, and ( 5) 
the tamping of the hole. 

DEPTH OF THE HOLE 

The beginner commonly makes the hole too shallow. To get the 
best results, the charge must be quite deep in the ground. The depth 
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of the hole should vary with the size of the stump and, to some extent, 
with the kind of soil. In a sandy soil the charge needs to be deeper 
in the ground than in a clay soil. A rule that the beginner may follow 
with good results is: Place the charge as many inches beneath the 
surface of the ground as the stump is inches in diameter at the ground 
line. For a stump twelve inches in diameter at the ground, the charge 
should be at least twelve inches in the ground below the bottom of the 
base of the stump. For a stump thirty inches in diameter the charge 
should be about thirty inches in the ground. 

On the Minnesota North Central Experiment Farm this .rule was 
found best for a clearing where the stumps in a loam soil with a heavy 
clay subsoil averaged nineteen inches in diameter. In a sandy soil with a 
sandy subsoil, for stumps fourteen inches across, a depth of one and a 
half times the diameter of the stump was found best. A report on land 
clearing in western \i\Tashington by the Unite<l States Department of 
Agriculture gives the average depth of the hole as thirty-nine inches for 
green stumps forty-two inches in diameter. For stumps cut five years, 
with an average diameter of forty inches, the average depth of the hole 
was thirty inches. 

Fm. 10. Tools used in making the hole 
for the explosives. 

Fro. 11. Position of auger in boring. 

FIG. 12. Tamping in the charge. 
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FIG. 13. Showing the proper position in which to place the charge. Placed at 
A, It Is too shallow. It is likely to split the stump and leave it in the ground or 
break the top off and leave the roots in the ground. Placed at D the action of the 
force gets under the large roots and lifts the whole stump out of the ground. 

TOOLS FOR MAKING THE HOLE 

The tools required will depend upon the character of the soil. In 
a soil free from stones a two-inch auger with a five-foot handle is most 
commonly used. If the soil is gravelly, a bar is necessary. A post
hole digger can also be used to advantage. Where the long-handled 
auger can not be found in stock, it can he made by the welding of a piece 
of five-eighths inch soft steel of the desired length onto a common car
penter's auger. The end should be made in the form of a loop through 
which the handle may be inserted. 

A small piece of dynamite can sometimes be used to advantage in 
removing obstructions in the path of the auger or bar, or in enlarging 
the hole at the bottom when a large charge is to be placed. To do this 
a cap and piece of fuse is attached to about one-eighth of a stick of 
dynamite and exploded in the hole. 

It is important to place the charge directly underneath that part of 
the stump which will give the greatest. resistance. This is generally, 
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but not always, the center, so that to get the best results the operator 
. will need to use good judgment in placing the hole. 

KIND OF EXPLOSIVE TO USE 

The explosive most commonly used in clearing land is 40 per cent 
dynamite, although 27 and 30 per cent dynamite are being used with 
good results. Dynamite is made in different grades ranging from 20 

to 60 per cent. It is sold in the form of round st"icks a little over one 
inch thick and eight inches long, weighing half a pound each. The 
grade of dynamite indicates its percentage of nitroglycerine. For ex
ample, 40 per cent dynamite contains 40 per cent of nitroglycerine. 
Dynamite freezes and should not be used when it is frozen. When it 
is necessary to use it in cold weather, a special receptacle should be 
used to thaw it out and to keep it from freezing in the field. This re
ceptacle can be made at home by taking a tin pail in which the dynamite 

Fm. 14. A good job of blasting. 

may be placed and securely covered and setting it in a larger pail or keg 
containing hot water. Grades of dynamite are now being made that 
withstand a low temperature. These are very desirable for early spring 
and late fall use. 

An explosive, known as virite, is being manufactured and used in 
.northern Minnesota with quite satisfactory results. It is somewhat 
cheaper than dvnamite, and does not freeze or cause headache. In re-
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moving stumps, it is fully as strong and effective as 40 per cent dyna
mite. It can not be used where the land is very wet, however, unless 
put up in water-proof cartridges. Care must be used not to compress 
it in the hole or it will not explode. After the charge has been placed 
in the hole, the dirt should be put in loosely for the first few inches in 
the bottom, just over it. After that, the dirt should be tamped as thor
oughly as over dynamite. In appearance, virite is somewhat similar to 
brown sugar, but it js a little more granular and a little lighter in color. 
It is fully as safe as dynamite and possibly safer as it requires a more 
powerful cap to explode it. 

FIG. 15. Result of 60 per cent dynamite in clay soil. Packs the soil and 
thus makes the hole something of a basin in the ground. 

STRENGTH OF DYNAMITE TO USE 

When dynamite is used, the strength from which best results can 
be secured will depend largely upon the kind of soil. Where the soil is 
dry, loose, and sandy, 40 per cent is usually recommended, although 
under ordinary circumstances the 27 and 30 per cel]t grades will prove 
equal to the higher grades, pound for pound, and are cheaper and less 
dangerous. The lower grades also leave the ground in better condition, 
especially a clay soil: In the Pacific Coast states, 20 per cent dynamite 
is practically the only kind used. 



FIG. 16. Result of 27 per cent dynamite in clay soil. Leaves the ground 
loose and open. 

FIG. 17. A poor job of blasting. 
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AMOUNT OF EXPLOSIVE TO USE 

The amount of dynamite required will depend upon the size and 
kind of stump, the number of years it has been cut, and the kind of soil. 
Large stumps require more dynamite than small ones, green stumps re
quire more than those that have been cut some time, and stumps on a 
dry, loose, sandy soil require more dynamite than those on a wet, heavy. 
clay soil. The kind of stumps must also be taken into consideration. 
Green hardwood stumps require more dynamite than green pine stumps. 
A green birch stump is perhaps ·the hardest of all to remove. In a soil 
where the stumps are deeply rooted, a greater amount of explosive is 
required than where the roots are shallow. The amount of dynamite 
required to remove twenty-five-year cut white pine stumps of various 
diameters and standing in various subsoils, as shown in the table, has 
been determined by J. F. Kadonsky, working as the agent of the United 
States Department of Agriculture, and of the Minnesota and Wisconsin 
Experiment Stations. 

AMOUNT OF VIRITE OR 40 PER CENT DYNAMITE REQUIRED FOR STUMPS OF 

VARIOUS DIAMETERS 

Diameter Height Subsoil 
above 

at ground at cut ground Sand Clay loam Clay line off 
----

Lbs. Lbs. Lbs. 
20 12 33 0.75 0.50 0.50 
22 14 30 1.00 0.75 0.75 
24 16 30 1.00 1.00 0.75 
24 18 30 1.00 1.00 0.75 
26 20 30 1.50 1.2.5 1.00 
26 22 30 2.25 2.00 1.50 
30 24 30 2.75 2.50 2.00 
36 26 30 3.25 3.00 2.50 
38 28 30 4.00 3.50 3.00 
40 30 30 4.50 4.00 3.25 
42 32 30 4.50 4.00 3.25 
46 34 30 .5.00 4.50 3.75 
48 36 30 5.00 4.50 3.75 
48 38 30 5.00 4.50 3.75 
52 40 30 5.50 4.50 4.00 
56 42 30 6.00 4.75 4.25 
60 44 30' 6.00 5.00 4.25 
60 46 30 6.25 5.00 4.25 
60 48 30 6.25 5.00 4.50 

The stumps twenty-two inches or more in diameter were split and 
entirely blown out of the ground. Those twenty inches or less in di
ameter were split and partly removed. All the stumps included in this 
table were those of white pine trees cut twenty-five years before. 

It may be estimated that pine stumps twelve inches in diameter, that 
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have been cut for several years but still remain sound, require one pound 
of explosive; stumps twenty-four inches, two pounds of explosive. For 
green stumps of the same size and kind, but cut less than one year, from 
_one-half to three-fourths more explosive is used. Neither this nor any 
other rule can be followed blindly. The operator must use his judg
ment. A little experience will train him so that he will know at once 
how much expiosive to use in any case that arises. The efficiency and 
economy of the work when explosives are used will depend largely upon 
the judgment of the man doing the work. It is a good plan for the 
operator to carry a notebook and a yardstick and take down the size of 
each stump and the amount of explosive used and the results obtained. 
He should note whether the stump is one-half, three-fourths, or entirely 
blown out. At night he can then have the satisfaction of knowing how 
many stumps were moved during the day, the amount of explosive 
used, and the results. This is simply a matter of business. 

A DA Y'S WORK WITH EXPLOSIVES 

The number of stumps a man can blow out in a day will depend 
upon the size and kind of stumps and the condition of the soil. If the 
stumps are of only medium size and the soil is easy to work so that the 
holes can be made quickly, a greater number can be blown out than if 

FIG. 18. Box for carrying dynamite, fuse, and caps, made out of 
an empty dynamite box. 

the stumps are large and require deep holes, and the ground is hard, 
stony, or full of roots. Where the stumps run from twelve to twenty
four inches in diameter, and where the soil is in fair condition, an aver-
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age of fifty stumps per ten-hour day is good work if the operator makes 
the holes himself. 

The size of the stumps and the condition of the ground is not all, 
however, that determines the amount that can be accomplished in a 
day's work. The way in which the operator goes about his work will 
have a good deal to do with it. The best method is to go out in the 
morning and make the holes during the forenoon. After dinner, before 
going to the field, cut the fuse and put on the caps. Then go out and 
load until toward evening and, the last thing, shoot off the charges. In 
this way only one set of tools need be carried at a time from stump to 
stump. If the shooting is delayed until all the loading is done, the box 
of dynamite is then out of the way and the operator can give all his 
attention to firing the charges. 

By letting the shooting go until the end of the day, the operator 
will not be so likely to suffer from headache as he would had he worked 
in the fumes all day, shooting off each stump as soon as it was loaded. 
If this practice is followed, extreme care should be taken to shoot every 

FIG. 19. Stumps that have been removed with explosive. They are 
broken up so as to handle easily, and the soil is removed from the roots. It 
would have been better to start a fire when the pile was begun and throw 
each load directly on the fire as hauled In. 

stump under which a charge has been placed. If the work is left before 
all charges have been fired, the charge remaining may be a source of 
great danger. When the fuse is all cut at one time and the caps put 
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on, it can be done more quickly and safely than if done at each stump. 
When the fuse is all cut at one time, it should be cut in the different 
lengths that may be needed for stumps of various sizes. The box for 
carrying the dynamite should be divided by partitions. One part should 
be made for the dynamite and two or three smaller ones for the pieces 
of fuse of different lengths. 

These are only little things but they aid in the economy of time and 
energy. It is not always the man who works the hardest who ac
complishes the most. A man should use his head to make every minute 
count and to move the most stumps in a day with the least amount of 
explosive. 

FIG. 20. Derrick for piling stumps, with self-tripping tongs. By means 
of the guy ropes the mast is set to lean slightly toward the pile, so when the 
stump is raised off the ground it swings, by its own weight, over the pile 
or fire. 

PILING AND BURNING 

In clearing land, the piling and burning of stumps, small brush, 
trees, and old logs are important. The chief objection to the use of a 
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stump-puller alone on stumps over twelve inches in diameter is that too 
much dirt clings to the roots. They are heavy to handle and hard to 
burn. The piling and burning must always be considered, as they have 
a great deal to do with the total expense. 

The brush should be piled compactly in piles rather than in wind
rows. If the brush is very large and there are many small trees, the 
piles should be made tall and somewhat like a wigwam in shape. The 
brush and tree trunks should be in an upright position to secure good 
draft in order that the burning may be more complete. Old logs and 
trees that can not be made into cord-wood should be skidded together 
with a team and burned as soon as possible after piling, as old logs will 
dry out slowly if rained upon. 

When very large stumps are blown out, or medium-sized ones 
pulled out, it requires a derrick to pile them satisfactorily for burning. 
Medium-sized stumps that have been blown out can be easily piled by 
hand. A good way is to make a rack for a low wagon for hauling the 
pieces and to begin the burning as soon as the piling is commenced. 
Start fires in several different places in the field and, as each load is put 
on the wagon, haul it to the nearest fire. If each load is piled on a dif
ferent fire, the hauls will be shortened and each fire will be burned down 
sufficiently by the time the next load is brought to allow of its being 
driven up close to the fire and the pieces thrown directly on. If the 
piles are built up before burning, they should be tended after firing to 
prevent the fire from going out before the pile is completely burned. If 
the fo-e is properly tended and the outside pieces are constantly shoved 
into the center, the whole pile can usually he burned. It is easy to keep 
a fire going but it is difficult to start it again if it dies before the pile is 
entirely burned. 

In sections where most of the timber has been cut, it will pay to pile 
and keep the stumps for fuel. Pine stumps furnish splendid fire-wood. 
It is best to look over the woodlot before burning the stumps. 

CLEARING LAND OF SECOND GROWTH 

If second-growth timber is to be removed and trees between four 
and ten or twelve inches in diameter are very numerous, it is cheapest to 
grub and pull if the land is needed for immediate use. This can be 
done best by cutting a few of the roots and pulling the tree out with a 
team or stump-puller. When a team is used, greater leverage can be 
secured by fastening the chain high np on the trunk. In this way a 
strong, quick team can pull out quite a good-sized tree when assistance 
is given by cutting the chief roots, especially if the trees are shallow
rooted as they generally are where the growth is thick. Trees that are 
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too deep-rooted for a team to take out can be handled with the stump
puller if the land is dry. A stump-puller, however, is not practicable on 
wet ground as the team soon becomes mired. 

Where land is being cleared of alder, willow, and other brush that 
grows in bunches, preparatory to plowing, it is highly important to cut 

Fm. 21. Trees of this character can be grubbed .and pulled out with a 
team or with a one-horse stump-puller. The best time to take them out is 
in the early spring just as the frost goes out. The action of the frost elevates 
the roots somewhat. 

far enough below the ground to take out the crown of the roots. Other
wise good plowing is impossible, as the bunches of roots will pile up 
under the beam and lift the plow out of the ground. 

COST OF LAND CLEARING 
We are often asked : "What is the cost per acre of clearing land?'' 

This question can not be answered directly without knowing what is on 
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the acre to be deared. It is most expensive to clear land of green 
standing timber but the value of the timber may partially or wholly 
offset the cost of clearing. It is not usually practicable, however, to 
put such land under cultivation at once for reasons before mentioned. 
It should be pastured first. 

If the land has been cut over, the cost per acre will depend largely 
upon the number and size of the stumps and the number of years they 
have been cut. The cost of labor and the price of explosives must also 
be considered. The stump is a _better unit of cost than the acre. The 
stumps can be counted and a fairly accurate estimate of the cost per 
acre based upon this count. At the North Central Experiment Farm, 
three years after the trees were cut, stumps averaging 14.3 inches in 
diameter required 1.35 pounds of 25 and 40 per cent dynamite for their 
removal. Jack pine, poplar, Norway pine, and white pine stumps were 
removed from medium sandy soil at an average cost of 25.5 cents per 
stump. This cost per stump included the cost of piling and burning all 
brush and down timber as well as the stumps. The 25 per cent dyna
mite costs $11.50, and the 40 per cent dynamite, $12.50 per hundred 
pounds. Labor was included at $1.50 per day for the man employed 
and $3.00 per day for a man and team. This was the actual wages paid 
a man who was employed by the month. The cost of the explosive, in
cluding fuse and caps, was 18 cents per stump. 

In another clearing on the same farm, poplar stumps 14.1 inches 
in diameter were removed from a clay loam soil at a total cost of 18.4 
cents per stump. The labor cost was 5 cents and the explosive 
13.4 cents per stump. An average of 0.93 pound of 40 per cent dynamite 
per stump was used. There was practically no brush or down timber. 
The trees had been cut four years before the removal of the stumps. In 
a third clearing at this farm, 1.84 pounds of 6o per cent dynamite per 
stump were used in removing mixed hardwood stumps averaging 18.75 
inches in diameter. Other stumps of the same kind and size in this field 
were removed with 1.74 pounds of 27 per cent dynamite. The trees 
had been cut from two to three years before the removal of the stumps. 
The soil was a clay loam with a heavy clay subsoil. 

In all these clearings, the main expenditure was for explosives. 
The minimum amount of labor is involved when explosives are used ex
clusively. With a cheap explosive, the problem of land clearing would 
be practically solved. If the clearings had been large, the use of the 
stump-puller with the explosives would have reduced the cost per acre. 
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On the small number of acres actually cleared the total cost would not 
have been reduced. 

In these clearings the stumps were those of medium-sized trees 
cut about three years before this work was done. The work and ex
pense on the three clearings are summarized by the following statement: 

Acres cleared ...................................... . 
Number stumps .................................... . 
Average diameter ................................... . 
Number years cut .................................. . 
Time making holes ................................. . 
Time blasting ...................................... . 
Time piling and burning ............................ . 
Team piling and burning ........................... . 

8.7 
905.0 
· rn.6 inches 

3.00 
111.75 hours 
112.00 hours 
145.00 hours 
60.00 hours 

Cost 

$16.75 
16.79 
21:75 
9.00 

Total cost of labor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $64.29 
Pounds of explosive used .............................. 1,016.73 
Cost of explosive, fuse, and caps. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $141.39 

Total cost of clearing ......................................... $205.68 
Cost of clearing per acre ............................................ 23.64 
Cost of clearing per stump. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2272 
Average time 

Holes made per ten-hour day, one man. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Stumps blasted per ten-hour day, one ·man. . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Blasted stumps piled and burned per ten-hour day, two men and team. . . . 137 

COST OF EXPLOSIVES 

A few years ago farmers in northern Minnesota were paying from 
16 to 22 cents a pound for 40 per cent dynamite. This year ( 1912) 
farmers are buying 40 per cent dynamite for Ir and r r.5 cents a pound. 
The cost of clearing one acre at former prices wilrnow clear from an 
acre and a half to two acres. This reduction in price has been secured 
by a co-operative movement among the farmers who demanded the priv
ilege of buying powder directly from the powder companies in lots of 
two hundred pounds or more at wholesale prices. This led the farmers 
to co-operate and buy in ton and car-load lots, either directly 0r 

through their local dealers. When the local dealer buys for the farm· 
ers, an agreement is made that each farmer will take a certain amount 
of dynamite for cash from the car. This saves the merchant the expense 
of drayage, storage, and insurance. 

The price of dynamite should be reduced still further. Farmers 
even when buying direct and for cash in carload lots are paying consid
erably more than the mining companies pay for carload lots. There is 
no reason why the farmers should not get their dynamite at the mini
mum price, when they buy the same quantities that the mining com-
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parries buy. The enormous acreage of land to clear in the northern part 
of Minnesota, Wisconsin, and Michigan will more than equal the vol
ume of business of the mining industry. If the farmers will co-operate 
and use business methods. the enormous volume of their business will 
command attention and the powder companies, just as the local dealers, 
will sell to them at a lower margin. 

WHOLESALE PRICE OF DYNAMITE 

The prices quoted in the following table include freight. They 
were furnished by one of the large powder companies. 

Strength 

Per Ct. 
25 
30 
40 
60 

PRICE OF DYNAMITE PER HUNDRED POUND!' 

200 pounds 

$11.55 
1195 
12.75 
14.75 

In lots of 

2,000 pounds 

$10.80 
11.20 
12.00 
14.00 

10 tons 

$ 9.30 
9.70 

10.50 
12.50 

Fuse can be bought in lots of 1,000 feet at $4-SO, and No. 5 caps at 
$7.00 per 1,000 or at a still lower rate if a larger quantity is taken. 

BLASTING STONE WITH DYNAMITE 

From one to two pounds of 60 per cent dynamite will break a stone 
that four horses could not haul, into pieces that can easily be handled. 
To blast such a stone in the ground, dig a ditch around the entire stone 
as deep as the stone is in the ground. The purpose of the ditch is to 
allow the stone to fall apart when it is blasted. This would not occur 
with the earth compressing the stone. Plq.ce the dynamite on top of 
the stone, not under it. Cover the dynamite over with mud. Compress 
the mud thoroughly over the dynamite. If dynamite is put under the 
stone it may throw it out of the ground without breaking it. The stone 
can be blasted as well in the ground as on top of the ground and is sure 
'to be broken up if a ditch is dug around it. 
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