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Let me live in my house by the side of the road
Where the race of men go by—
They are good, they are bad, they are weak, they are strong,
Wise, foolish—so am I. '
Then why should I sit in the scorner’s seat
Or hurl the cynic’s ban?—
Let me live in my house by the side of the road
And be a friend to man.

—Sam Walter Foss.

The earth was made to be farmed and man was made and sent to
farm it. Whenever and wherever he has staid close with his job he has
prospered; whenever and wherever he has left it very far, he has been,
by so far, less prosperous; whenever and wherever he has left it altogether
he has made a dead failure. I am about ready to say, I believe, that all
the powers and faculties with which men are endowed,—mental, moral
and physical, have found, from Eden to this day, and will ever find their
highest and most perfect adaptation to the conditions of life in the open
country, tilling the ground for a living and a business. i et 0 i

Civilization is agriculture; agriculture is civilization; civilization and
agriculture are one. There is nothing before, nothing higher, nothing
beyond agriculture. Agriculture is the original, natural, necessary, single
and universal business of mankind. Every other art, trade, profession
or calling whatsoever is secondary and dependent and useful only when
and in such degree as it may contribute to the one great and useful busi-
ness, Agriculture. We must teach Agriculture; it is the social, political
and economical salvation of the nations.

—L. H. Kerrick.




Gov. F. E. McGovern,
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Four of the five members of the Committee of College of Agriculture
of Board of Regents.



LETTER OF TRANSMITTAL

Hox. James F. TROTTMAN,
President of the Board of Regents, University of Wisconsin:
Sie:—1I have the honor of herewith presenting to you Bulletin No. 25
of Wisconsin Farmers’ Institutes.
Most respectfully yours,
GEORGE McKERROW,
Superintendent.

Madison, W.s., November, 1911.
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Board of Regents.
Charles R. Van Hise, President of the University, ez-officio.
Charles P. Cary, State Supt. of Publie Instruction, ez-officio.
State at Large, Gilbert E. Seaman. 6th District, Miss Elizabeth F. Walters.

1st District, A. J. Horlick. 7th District, Edward Evans.
2nd District, T. E. Brittingham. 8th District, Mrs. Florence G. Buck-
3d District, J. W. Martin, staff.

4th District, Theodore M. Hammond. 9th District, E. A. Edmonds.
6th District, James F. Trottman, Pres. 10th District, Granville D. Jones.
11th District, A. P. Nelson.
M. E. McCaffrey, Secretary.

Organization,
The University embraces—
The College of Letters and Science. The College of Engineering embraces—

The College of Engineering. The Civil Engineering Course.

The Law School. The Mechanical Engineering Course.
The College of Agriculture. The Electrical Engineering Course.
The Medical School. The Chemical Engineering Course.
The Graduate School. The Mining Engineering Course.

The Extension Division.
The Summer Session.
The College of Letters and Science The College of Agriculture embraces—

embraces— The Experiment Station.

General Courses in Liberal Arts. The Long Agricultural Course.

Special Courses which include: The Middle Agricultural Course.

Course for Normal School Gradu- The Short Agricultural Course.
ates. The Dairy Course.

Chemistry. The Farmers’ Institutes.

Commerce. Home Economies,

Journalism. The Law School embraces—

Pharmacy. ¥ A Three Years’ Course.

Music. ;

Training of Teachers.
The Summer Session embraces—
Courses in the various colleges and schools in the University.
The Medical School embraces— :
The First Two Years of a Medical Course.
The Extension Division embraces—
The Department of Instruction by Lectures.
The Department of Correspondence-Study.
The Department of General Information and Welfare.
The Department of Debating and Public Discussion,

Branches of Study.

The University presents a wide range of study embracing more than
three hundred subjects. Something of the extent and variety of these
may be indicated by the following synopsis: Twelve languages are
taught, viz.: Greek, Latin, Sanscrit, Hebrew, German, Russian, Norse,
French, Italian, Spanish, Anglo-Saxon and English. In Mathematics
there are thirty-nine special courses. uUnder the Sciences there are a large
number of courses in each of the following: Astronomy, Physics, Chemis-
try, Geology, Mineralogy, Zoology, Botany, Anatomy, Bacteriology, Phar-



‘T167

‘T18T

‘SIA\ ‘vysexmup ‘uog ¥ parvg 'V ‘'S £q peumo
‘GANMEM[I ‘MOoYys§ Layu( [RUONVWIAIU] pUv afuy] 9IS USU0ISIAy v pIay upa)sjoyg uorduwey)
- *SIAL ‘vysoynupy “soag xoq 4£q peusmo
‘edyNUMIII ‘Moy§ Lifug [YUOIVWIdJU] puw Jie 9)¥)§ UISUOISIA\ Iv pady Losuronn uopdurey)




maecy. In History there are fifty courses; in Politlcal Economy, fifty-

three; in Political Science, forty-five; in Mental Sciences there are fifty-

five embracing Philosophy, Psychology, Ethics, Aesthetics, Logic and

Education. There are nineteen courses in Music, and twenty courses

in Physical Education.

Physical Culture:—The Armory and Gymnasium is one of the largest
buildings for its purposes connected with any institution of learning
in the country. It is provided with rooms for lectures on Physiology
and Hygiene, and for class and individual exercise in all the forms
of gymnastic practice. There are also the most abundant and ap-
proved facilities for shower, sponge and swimming baths.

Adequate accommodations are provided for the women’s gymnas-
tics by the completion of Lathrop Hall, which has been fully equipped
and is now ready for occupancy. This furnishes ample facilities for
systematic courses for young women, and is under the immediate
direction of a trained instructor. This provides a new gymnasium
for the exclusive use of women.

In Mechanics and Engineering:—Elementary Mechanics, Mechanics of
Material, Dynamics, Mechanics of Machinery, Theory of Construction,
Thermodynamics, Elementary Surveying, Railroad and Topographic
Surveying, Geodesy, Sanitary, Hydraulic, Railroad, Electrical, Steam
Engineering, Hydraulic Motors, Hoisting Machinery, Theory and Con-
struction of Locomotives, Railway Locomotives, Railway Location, Rail-
way Equipment, Construction and Maintenance of Way, Railroad Field
Work.

In Electricity:—Electrical Testing, Electrical Plants, Electrical Construe-
tion, Electrochemistry, and various forms of drawing are given;
also shop work in wood, iron, brass, both hand work and machine
work, machine designing, construction and testing machines.

In Agriculture:—Various courses are given in agriculture, Animal Hus-
bandry, Farm Management, Dairying, Agricultural Chemistry, Soils,
Veterinary Science, Agricultural Physics, Agronomy, Horticulture
and Economic Entomology, Bacteriology, etc. :

In Law:—Courses in Equity, Jurisprudence, Real Property, Constitu-
tional Law, wills, Contracts, Torts, Practice and Pleading, Law
of Evidence, Corporations, Domestic Relations, Admiralty, Insur-
ance, Estoppel, Partnership, Taxation, Criminal Laws, Common Car-
riers, Medical Jurisprudence, Probate Law, Code Practice, Agency,
ete. * :

fn Pharmacy:—Courses. in Practical Pharmacy, Pharmaceutical Chemis-
try, Materia Medica, Pharmaceutical Botany and Practical Labora-
tory work.

General Facilities:—The Faculty embraces four hundred and thirty-nine
instructors. The laboratories are new, extensive and well equip-
ped; embracing the Chemical, Physical, Metallurgical, Mineralogical,
Geological, Zoological, Botanical, Bacteriological, Civil, Electrical and
Mechanical Engineering, Agricultural and Pharmaceutical Labora-
tories, Seminaries are held for advanced study in History, Language,
Literature, Mathematics, and other branches.

The libraries accessible to students embrace that of the University, 175,-
000 volumes; of the State Historical Society, 334,000 volumes, including
pamphlets; of the State Law Department, 50,000 volumes; of the city, 24,
000 volumes, besides special professional and technical libraries, making in
all more than 600,000 volumes, including pamphlets, thus affording very ex-
ceptional opportunities for reading and special research.

Any person who desires information in regard to any of the colleges or

schools, should apply to W. D. HIESTAND,
Registrar.
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COURSES IN,THE COLLEGE OF AGRICULTURE
OF THE UNIVERSITY OF WISCONSIN
MADISON

S8ummer Session. Last week in June to second week in August. This ses-
sion includes 11 courses in agriculture, embracing agricultural bac-
teriology, agricultural chemistry, agricultural education, agricultural
engineering, agronomy, animal husbandry, dairy husbandry, farm
management, home economics, horticulture, and soils. In 1911, 130
students attended.

Short Course in Agriculture. This course includes a term of 14 weeks in
each of two years. Work generally begins about December 2 and in-
cludes lectures, demonstrations, and practice work for practical farm-

X ers. In 1910-11, 474 attended.

Farmers' Course. This is a ten days’ course of, popular lectures, demon-
strations and exercises in practical agricultural science, beginning
early in February. It is open to farmers over 25 years old. In
1911, 1,305 attended.

Young People’s Course. This is a one week course of lectures and dem-
onstrations in agriculture for boys and girls who have taken part in
the Young People’s Grain Growing Contests. It generally begins early
in February. In 1911, 43 attended.

Winter Dairy Course, a 12 weeks’ session beginning early in November,
including lectures, laboratory and practice work in the manufacture of
dairy products. It is designed especially for buttermakers and cheese-
makers. In 1910-11, 138 attended.

Summer Dairy Course. This is a 10 weeks’ training in dairy factory op-
erations for beginners. Students are admitted any time during the
spring and summer after March 1. In 1911, 5 attended.

Special Dairy Course. This is for creamery and cheese factory operators
and managers and covers 10 days, including addresses and laboratory
demonstrations. It is given at the time of the Farmers’ Course. In
1911, 55 attended.

Women's Course. This is a one week course of lectures and demonstra-
tions on various phases of home economics, cooking, nursing, etec., and
is given during the first week of the 10 day Farmers’ Course. In
1911, 508 attended.

Women’s One Week Scheool. This is a course of lectures and demonstra-
tions given during the second week of the Farmers' Course. In 1911,
73 attended. ;

Long Course in Agriculture. A four year course in agriculture, including
all phases. Students may specialize in any line. In 1911, 478 regis-
tered.

Middle Course in Agriculture. A two year course in which students may
take up any phase of agriculture. In 1911, 94 students registered.

Home Economics. A four year course in home economics and general
Letters and Science, leading to tne degree of Bachelor of Science.
This is a general culture course. If students desire to become teach-
ers they must take 12 credits in the department of education. In
1911, 129 registered.

Farmers®' Institutes,

George McKerrow, Superintendent Nellie E. Griffiths, Clerk

The Farmers’ Institutes Department conducts 133 meetings in various sections of the
state where practical lectures and conferences on subjects pertaining to farm life and
operations are presented. Forty-one Cooking Schools are conducted for the women. The

armers’ Institute Bulletin is issued annually in an edition of 50,000 copies, and dis-
tributed at Institutes and by mail; also 10,000 copies of the Farmers' Institute Cook-
book. Any community can secure an Institute upon proper application to the Superin-
tendent. For further information address Supt. George McKerrow, Madison, W
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PROCEEDINGS

OF THE

TWENTY-FIFTH ANNUAL

CLOSING FARMERS INSTlTUTE

HELD AT

HUDSON, WIS., MARCH 14, 15, 16, 1911

The opening session was called to order by Mr. Dorwin the chairman of
the local committee. Prayer by Rev. John Fisher.

ADDRESS OF WELCOME.
N. O. Varnum, City Attorney, Hudson.

The people of our city are glad to
have you with us. We have for some
time been talking about and planning
ior this Round-up Farmers’ Institute.
We expect to receive much goor from
your visit with us, and in turn we hope
.0 be able to do you good. Our inter-
ecsts are one, and during your stay
with us I hope we shall all learn to ap-
preciate a little more than ever be-
fore the interdependence between the
farmer and his city brother.

I regret that our mayor could mnot
ke here to extend to you a welcome
on behalf of our city, but, notwith-
standing his absence, he has done all
he could do to make you feel that yon
are welcome in Hudson. Before he
left, he unlocked the gates of the
city, threw them wide open, and then
took the keys away with him. As to
our citizens, you will find the latch-
string of hospitality hanging on the
outside of every door. The fact is, we

all join in extending to you a hearty
welcome, and in granting to you the
liberties of our city.

We want you to go away from our
city feeling that Hudson is somethng
more than a black spot on the man
with lines running through it indica-
ting railroads; we want you to go away
from here feeling that the people of
this city of Hudson have ambitions
and desires equal to those of the best
of the people in the state of Wiscon-
sin. We want you to go away from
here feeling that it has done you good
to come here, to learn something of
our people and our city. We have our
scnools, adequate to accommodate our
children, and we are glad to spend our
money in the education of our child-
ren; we have our churches, we have
not neglected the spiritual welfare of
our people and those who come to our
city; we have our commercial institu-
tions, our banks, but, best of all,



18

ladies and gentlemen, we have a
people who bid you welcome to our
city.

We are not altogether without ambi-
tion. We have done things in the past
of which we are not ashamed, and we
expect to do things in the future of
which we will be proud. We bhave just
started a movement whereby we are
zoing to build a bridge across Lake
St. Croix—that is one of our ambi-
tions, and when we have done Lhat, we
are going across that bridge, going to
put wheels under the city of St. Paul
and haul it over here; so that you see
we are not altogether without ambi-
tion.

Twenty-five years ago the first Farm-
ers’ Institute of this state was held
here. I imagine that there were very
few in attendance at that gathering
who will be here and take part in this
Since then another generation of peo-
ple have become the active members
of society and the bearers of the bur-
dens of industrial, commercial and pro-
fessional life. Not only have the peo-
ple changed, but the methods of doing
business have changed, and I believe
it would be safe for me to say that the
methods of farming have made as
great changes as those of any other
vocation. “Improvement of Meth-
ods” is the watchword of the day, and
1 believe that the farmers of Wiscon-
sin are in the front rank in this march
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of progress. I further believe it is
the duty of every citizen, no matter
what his business or situation in life
may be, to aid in this movement for
the betterment of agricultural condi-
tions. With the wonderful growth of
population in this country, it must nec-
essarily follow that our farmers mast
produce more in order that the sup-
ply of agricultural products will meet
the demand. But the guestion of in-
creased production is not the only
economic problem we have to face.
There i3 also the question of the or-
ganization of a marketing system,
whereby products will go as direcily as
possitle from the producer to the con-
sumer, which must be grappled with
and worked out, in order that the pro-
lucer may get a fair living price for
his products and that the consumer
may buy those products at prices
which he ecan afford to pay.

These are important questions both
from the viewpoint of the prodveer
and the consumer, and withoui doubt
they will be ably discussed at this gath”
aring. We therefore consider our-
selves fortunate indeed in having this
nstitute brought to the doors of our
citizens and the farmers of this local-
ity.

In the name of the city of Hudson
and of St. Croix county, I again hid
you welcome, and take pleasure in de-
livering the city into your hand.

RESPONSE TO ADDRESS OF WELCOME.

Supt. George McKerrow, Madison, Wis.

I was very much pleased when the
representative of your city said that
the mayor before leaving had opened
all the gates and carried away the
keys, because these farmer boys I am
responsible for might possibly have
climbed the fence to get in and might
have got in trouble, but now, boys,

the gates are open; don’t climb the
fence; take everything you see that
vou can appropriate in Hudson.

We have been pleased to listen to
these words of welcome, As the speak-
er has said, the first Institute under
state auspices and under a stafe sys-
tem ever held in the state of Wiscor-
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sin, and ever held in the civilized
world, so far as we know, was held
here in the city of Hudson some
twenty-six years ago.

The Wisconsin legislature has done
some things even since that time
which seemed to be ahead of the
times, but in 1855 it passed a bill that
started out the Farmers’ Institutes un-
der state auspices by appropriating
five thousand dollars for the es-
tablishment of a system of Farm-
ers' Institutes for the state of
Wisconsin; the first meeting under
that appropriation was held in this
city, and from that day to this the In-
stitute work has gone on, and, I pre-
sume, because it got a good start
right here, it has continued, like the
boy's snowball, to roll up and become
larger, until it has covered the state
of Wisconsin and has brought into In-
stitute halls all over this staie mil-
lions of people; has distributed its an-
nual Institute Bulletins by the million,
books for-the instruction of the farmer.
And more than that; the example set
by Wisconsin has been followed by
every state in the union; Farmers’ In-
stitutes, more or less, are being held
in every state of the United States of
America, in every province in Can-
ada, and in some foreign countries,
even in far-away Russia.

Our Bulletins have been read in the
farm homes of Wisconsin, in the farm
homes of many other states and in the
farm homes of the Canadian prov-
Inces, even in far-away Japan and
Russia. Two officials in Russia have
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written for Bulletins this present sea-
son.

And so we believe the little fire that
started here in Hudson twenty-gix
years ago is now enlightening the
world.

Now, let me say to those in attend-
ance that this Round-up Institute, this
twenty-fifth anniversary of the Round-
ups of Wisconsin, we hope will set
another record in the Farm Institute
werk of this state. We hope and be-
lieve that the material produced here
in this meeting, when it goes into the
Twenty-fifth Annual Bulletin, will rep-
resent agricultural ideas which will
help on the good work of advancement,
not only in Wisconsin, hut througbout
the civilized world. So we ask you
who are in attendance here to follow
every discussion closely, to note tha
weak points, and then by your ques-
tions and suggestions strengthen them
in the discussions. I have often been
told that the discussions forw the
best part of the Wisconsin Institute
Bulletin, so make them lively and to
the point.

Thanking you Mr, Varnum, as ths
representative of the city of Hudson,
for the welcome you have given us,
and you, Mr. Chairman of the Com-
mittee, for all that you have done m
getting this meeting well started, and
trusting we will prove worthy of the
privileges that have been granted us,
I will now open the business procedure
of the meeting by cailing Conductor
H. D. Griswold, of West Salem, to
the chair.
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SOIL CONSERVATION. °

W. F. Stiles, Lake Mills, Wis.

Mr, Stiles.

Much has been said and written in
the recent past in regard to tne ad-
visability of conserving our natural
resources. The greatest resource of
any country is its soil, and it is wise
for any nation to consider the best
methods of saving, and, if possible,
increasing its natural fertility.

Many of our American farmers in
the past were, and I am afraid some
of the present are, soil robbers in-
stead of soil builders. Some Wiscon-
sin farmers are no exception in this
respect, but I am pleased to believe
that Wisconsin has been one of the
leading states in advocating and
adopting proper methods of soil con-
gervation.

How Fertility is Lost.

The fertility of the soil is lost in
two principal ways. One we ierm a
physical or mechanical and the other
a chemical loss. By the first is
meant that process by which the ac-
tual portions of the soil are lost from
the farm. These occur in two ways,
viz., by blowing or washing. Loszes
of this kind vary greatly on different

' 50ils and under varying conditions.

As these are both noticeable, good
farmers adopt methods of checking
them as much as possible. Blowing
or drifting of the soil can be prevent-
ed to quite an extent by keeping a
crop of some kind growing upon it.
Even winter grain in many instances
is very beneficial. In the case of loss
by washing, which is so destructive it
permitted to go on for any length of
time, the only safe method to adopt is
to maintain a grass crop on those
fields as much of the time as possible.
An extensive root growth in the soil,
even when it is plowed, prevents the
water, as it flows down the hills in
case of heavy rains, from carrying
some of the soil with it. Not only is
the soil taken from the fields, but, as
is often the case, the farm 1s so dis-
figured by ditches and gullies as to
make it very difficult to cultivate.
When fields of this nature are plowed,
the boitom of the ditch, if sodded over
should be allowed to remain.
It is the losses of the
compoesition of soils, which in many
cases take place unobserved, of
which I wish to especially speak. All
crops or plants in order to grow must
have a certain number of chemieal
elements in the soil on which to feed.
There are perhaps seven which are
absolutely necessary for most crops.

chemical
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The principal elements of these
are nitrogen, phosphoric acid and
potash and, in some lecalities, for
certain crops, calcium or lime. The
growth or yield of our crops is deter-
mined to quits an extent by the
amount of these elements the soil con-
tains in an available form. Plants take
all of their food from the soil in a
liquid form, thus these elements of
plant growth must first be in solution
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three methods must be employed.
Those who first broke tbe sod prac-
ticed the first method only and many
obtained such good results by good
cultivation that they even went so
far as to maintain that tillage is ma-
nure. This is not correct, except in
one way. Cultivation does mot add
anything to the soil, it simply aids in
putting the elements which are in the
soil in an available form. Tillage al-

Holsteins at Westwood, farm home of W. F. Stiles, Lake Mills.

before the plants can use them. All;

or nearly all, soils in their virgic state
contained these elements of plant
growth in sufficient and proper form to
produce bountiful crops, but by con-
tinually removing them and rarely put-
ting any of them back, in time the
supply became limited and the farmer
found as a rule his crops grew
smaller {rom year to year.

Best Methods of Maintaining Fer-
tility.

There are three ways which most
farmers employ to maintain the fer-
tility of their soil, viz., tillage, crop
rotation and live stock farming. In
order to obtain the best results, all

so fits the soil so that the plants can
more readily feed. The farmer who
only half prepares his soil as a rule
raises but half a crop. Cultivation
aids greatly in retaining moisture and
gsince plants take all of their soil
food in.liquid form, it is necessary,
in crder that a soil may produce, that
it be capable of absorbing large quan-
tities of water and also be of such a
nature that the plant roots may pene-
trate it freely.

Crop Rotation.

The second method mentioned was
crop rotation. The advantages of a
proper system of crop rotaticn are
several. The principal ones are that
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by growing some of the legumninous
crops, such as clover or alfalfa, the
s0il can be enriched in nitrogen, as
plants of this order have the power un-
der certain conditions of taking the
nitrogen of the air and using it in thei;
growth and also of building wup the
nitrogen content of the soil for the
use of following erops.

Another advantage of clover and
similar crops is that the exiensive

WISCONSIN FARMERS’' INSTITUTES.

can be given iu regard o the pest ro-
tation in all cases. From the stand-
point of soil conservation, the hest
perhaps is a four-year rotation, keep-
ing the fields in a hay or pasture ¢rop
half of the time.

Live Stock Farming.

The best practice to adopt, how-
ever, in order to maintain and if pos-
| sible increase the fertility of the soil

Holsteins and young farmers at Westwood.

root growth adds a large amount of
humus. A soil containing a proper
quantity of humus or decaying vege-
table matter is capable of absorbing
water in a wet time and retaining it,
under proper management, for the
benefit of the crop in time of drouth.

Ancther advantage of crop rotation
is that different crops take varying
amounts of these elements of plant
growth from the soil. For example,
plants like cabbage, with a large
growth of foliage, take a large rela-

tive quantity of nitrogen: plants such |

as our small grains, which usually
produce a large amount of seed, draw
heavily on the phosphoric acid in
their growth, while plants with a large
per cent of stem growth take larger
quantities of potash. No fixed rule

is to follow some system of live stock
| farming, where a certain portivn of
the crops grown are fed on the farm
in connection with some of the by-
| products of the mills which are pur-
| chased for feeding to take the place
| of some of the higher-priced grains
| or hay sold, and when the manure is
!proper]y saved and applied to the
| soil. This is the only safe method of
| carrying on a permanent system of
| agriculture.
‘ It has been determined by experi-
| ment that with the various classes of
live stock on the average three-fourths
of the chemical elements found in the
feed is voided in the manure. This,
you observe, is the average.
The value of manure
mainly upon two

depends
factors; the
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kind of feed given and the class
of stock fed. For example, oil
meal or bran will yield a
much better grade of manure than
timothy hay or corn meal. The ma-
nure on a dairy farm, when the dairy
praduct is sold either in the form of
butter, cream or cheese, is more valu-
able than would be the case when
whole milk is sold, or even on a farm
where a large amount of young stock
is fed and sold. This last statement
is perhaps stronger than the facts war-
rant.

. Ome of the advantages of dairying
which is not rarely mentioned is the
fact that in order to attain the great-
e:t success the other methods of
soil conservation must be carried on
upon the farm in connection with
dairying. I believe that it is possible
with almest any class of live stock to
dispose of our crops through them and
make more money, and at the same
time keep our farm in a much better
state of fertility than where the crops
are drawn and sold directly from the
farm. Let us not hold the dime of im-
mediate profit so close to our eyes
that we cannot see the dollar at our
feel. We have a wonderfully produc-
tive scil in mueh of our state. Then
why not keep it such, if it is possible
to do so, and at the same time malke
a8 much or even a greater profit than
is possible by practicing the other
method. As husbandmen of the soil,
we have no moral rights to farm in
such a manner as to draw as much of
its matural fertility out as we can and
gell it, caring nothing for the welfare
of those who are to follow.

DISCUSSION.

Mr. Imrie—Mr. Stiles said that the
four years’' rotation was perhaps one
of the best, having two years in pas-
ture. Wouldn't that depend a good
deal on what kind of grass you had
for pasture?
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Mr. Stiles—What I meant was hav-
ing a leguminous crop growing, mak-
ing hay one year and then one year
for pasture, then plowing up for corn
or some other crop.

Mr. Imrie—Clover would be a great
deal better than timothy for paature.

Mr, Stiles—Yes, although I would
have a certain amount of timothy in
it 1o insure a better pasture.

Mr. Michels—What do you consider
one of the best methods of handling
manure?

Mp. Stiles—I think the Lest method
is to have the barn so arranged that
you can drive right in with
the manure spreader, taking the
manure from the various classes
of stock and puetting it im-
mediately on the land, spreading it
hroad-cast on a field that has grown
a hay ecrop in the previous year, or,
in case of a four-year rotation, on
pasture that is to be plowed up for a
crop. I feel that less loss occurs in this
wayv than in any other. 1 would not
by any means advise the farmer to
allow his manure to accumulate too
leng in the yard. In the winter there
is a certain amount of loss by leach-
ing, always more or less lose in the
chemical elements, a very consider-
able amount of ammonia eseapes when
heating takes place in the yard, and I
feel sure that to haul it right te the
fields during most of the year will be
the best method of handiing it. Thrre
may be a time in the spring when the
frost is coming out o° the ground
when it is not advisable to go upen a
clay field, because of the tramping of
the teams and the marks cf the wa-
gon wheels which will injure the soil
for that season and often for seasons
to come. In that case we haul it out
in the barn, leave it in a pile, and then
later on spread it on the field.

Mr. Matteson—What if your
about handling poultry manure?

Mr. Stiles—I would prefer to get it
right out with the other manure. If

idea
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handled alone, it should be spread
very thinly on a grass crop, or it will

be almost impossible to cut the hay.

It is fine manure for a garden. I think
it would be better if the average farm-
er could mix his poultry manu“e with
his other manure.

A Member—There is considerable
loss in spreading manuare on hilly
lands in the winter.

Mr. Stiles—I believe there is no
way of handling manure but what
tiere will be a certain amount of loss,
und of course the farmer sas to se-
lect his time to a certain extent. If
You spread your maaure on a hillside
which is covered with ice ard there
comes a heavy w:ater rain, there wiil
certainly be a certain amount of loss,
but where the hillside is simply cov-
ered with snow and there has been
grass the year before and the ground
is filleq with roots, a large per cent
of the manure will get into the soil.

A Member—With what would you
mix your manure in the stable?

Mr. Stiles—I mix it with all the
straw I can get.

Dr. Porter—Would you use
phosphate or land plaster?

Mr. Stiles—Being a dairy farmer, I
do not believe it is advisable.

Dr. Porter—I have just ordered a
carload of phosphats and intend sow-
ing about a pound a day behind every
animal in the barn and the people who
sell it to me tell me I will add fifty
per cent, or such a matter, to the
value of the manure.

Mr. Stiles—I think that is the best
way to handle that rock phosphate. I
think I would rather get my fertility
in the form of feeding siuffs, then 1
-zet the benefit of feeding it and also
as manure. For the average farme:
keeping stock upon his farm, I feel
that it is better for him to get his
phesphate in this manner than to buy
it in commercial forms,

Mr. Scott—You see hy reference to
your chart that in the manure from a

rock
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ton of wheat bran Lhere are fifteen
pounds of phosphoric acid.

Mr. Stiles—Yes, that is correct. 1
would prefer to buy my vphosphoric
acid in the form of wheat bran, then
I would get almost the value, perhaps
more, in feeding my live stock, and I
would get the manure extra.

Dr. Porter—A ton of rock phosphate
that cost ten dollars contains two
hundred and forty pounds of phosphor-
ous, the principal element, as I un-
derstand it, and a great deal more
phosphoric acid. Gentlemen, I be-
lieve there is a fertilizer which we
have not used enough of in th's state.
If we can rely upon what Professcr
Hopkins of the Illinois Station says,
1 believe we have something here that
is very valuable to have and that we
ought to use more of it.

A Member—Some of us may have
soils which have plenty of phosphoric
acid in them already. In that case,
will the adding of this rock phosphate
bring about any improvement in our
crops?

Mr. Stiles—A soil must have a cer-
tain amount of nitrogen, a certain
amount of phosphoric acid and of pot-
ash in order to grow crops oi any kind.
Now, the size of the crop will de-
pend to a certain extent upon the
amount of these elements the soil
contains in an available form. If your
soil is deficient in phosphoric acid,
that will determine the size of the
crop, and so with the potash, and so
with the nitrogen. I think that as a
rule the Wisconsin farmer does not
need to purchase these commercial
fertilizers to build up his soil. If he
purchases some of these commercial
manures, they will inake good crops
for a few years, but I believe it will
burn up the humus of the soil and it
will get the soil in a condition so it
cannot absorb moisture, will not cul-
tivate as easily or retain the moisture
as readily as if he practiced a right
system of crop rotation and a right
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system of live stock farming. I be-
lieve it is to the best interest of the
Wisconsin farmer to buy commercial
feed stuffs to feed his stock and in
this way get these elememis into his
soil rather than to sow these com-
mercial fertilizers.

A Member—I have felt sometimes
that our soils in parts of Wisconsin
need something besides manure. We
grow a crop of oats, they grow up
rank, turn dark and go down. Now,
there is something the soil needs that
we do not get, even by turning under
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clover or putting out on our field
all the manure which we can conserve,
there is something lackirg. I have
noticed that where there has been an
ola straw pile burned there the cats
grow just as rank, but they stand up
better and have a perfeci, nice color.
Probably it is lack of potash in the
rest of the field, but I think it is lack
of phosphorie acid, too, so I think we
need some other ingredients not
found in stable manure in order to
bring our land to an ideal condition.

FEEDING PLANTS.

Deltert Utter, Lake Beulah, Wis.

Mr. Utter.

The question of the conservation of
soil fertility, I think, is one of the
most important ones on our program

and it is one which has received the
attention of our broadest minds. The
conservation of our national resources
has been much discussed by ex-Presi-
dent Roosevelt, Mr. Pinchot, James
Hill and others, and they all agree
that the conservation of our soil fer-
tility is one of the most importance.
While there has been a great amount
of enthusiasm aroused and a great
deal of interest taken in this subjecl,
however, it is like other general mat-
ters, in that there is no great reform
until the individual is interested to
the point that he does something.
Now the question is, what are we to
do to build up and improve the soil
fertility of our farms? Until we do
act as individuals there will be very
little accomplished, though I will say
that in my opinion the Wisconsin
farmer is doing more in that direction
than the farmer of any other state. I
travel in other states, I notice the con-
ditions on the farms as I attend Farm-
ers’ Institutes and conventions; I hear
the kind things that are said about our
Farmers’ Institute work and about our
Agricultural College, and I always feel
proud that I am from Wisconsin and
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feel that we are making good headway
in our state in our system of soil con-
servation. From the platform of the
Farmers' Institute meetings for years,
the best system of crop rotation and
best methods of feeding live stock
have been advised and have beep prac-
ticed by our farmers, but we find in
going over the state many men who
are growing special crops. I meet
men who are renting land for growing |
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taken from the soil that they have
gradually éxhausted the soil of its fer-
tility. Your farm is very much like
4 bank account; you know you keep
drawing from your bank without put-
ting back as much or more than drawn
out, you will certainly exhaust your
kank account, and this is just &as true
with your farm.

We talk about conservation and
wken we do s0 we speak as a matter

1906 Oats, W. A. Hart, Portland, Ind., black c¢lay loam. Photo-

graph shows yield of 1-20
bushels per acre; Fig 2. Blood,

acre.

Fig. 1. Unfertilized, 19.5
33 Ibs., bone meal, 300 Ibs., 31.5

bushels per acre; Fig. 3. Blood, 33 lbs., bone meal, 300 lbs,,

sulphate of potash, 120 1bs,, 41

peas for canning, farmers taking con- ‘
tracts for the growing o° sugar beets
and otheér special crops, and these men
are looking for the right kind of plant |
food for these crops. Some eclaim
that our much boasted crop rotation
system followed steadily will exhaust
the available fertility of our soild. I
know there are many of our Institute
workers who will not agree with that
proposition, but from experiments that
have been carried on in Minnesota and
very many other states, they have
found that when they have practiced a
rotation without putting back onto the
soil as much plant food as they have

.5 bushels per acre.

of keeping and saving. My idea of
conservation is to use but not waste,

[ and that should be the thought in the

care of our farms; we should make
our farms more fertile so we may grow
crops better and better each year.
In ten years farm values have in-
creased in Wisconsin about seventy-
five per cent, in Michigan fortiy-five
and in some states one hundred per
cent, but if your farm has increased
in value in ten years one hundred per
cent, vou must manage it so as to
make a fair interest on that increased
value, and in order to do that you
must grow larger crops, and the time
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has come when we should pay more
attention to the question of how to
grow larger crops and study more
about plant growth and plant food.
We have become proficient as far as
feeding dairy cows goes, nine-tenihs
of the farmers who are attending
these Institutes are familiar with the
terms protein and carbohydrates, they
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buy the one or more elements that we
find are lacking in our soil and learn
how to feed our crops as we have
learned to feed our cows.

We talk about making the cow com-
fortable to get the best resuits. In
the same way we should make condi-
tions congenial for the best growth
of plants. To do that we want the soil

W. A, Hart, Jay Co., Indiana,
Fig. 1, Clover; Fig. 3, Clover

1906. Typical hill from three plats,

and manure; Fig. 5, Clover, ma-

nure and 35 1bs. sulphate of potash,

know how to make a balanced ration
and they also should realize that our
plants need a balanced ration as much
as do our dairy cows, and when we are
growing certain crops year after year
and using only barnyard manure, we
are likely to get our soil unbalanced.
There may be an excess of nitrogen or
phosphoric acid, but a lack of potash,
and we should all know what are the
necessary elements for growing bet-
ter crops, and it is surely profitable to

[In a good physical condition, so it will
conserve moisture, so the air can get
into the soil and the heat from the
sun can reach the roots, which are
reaching out in every direction to get
plant food, and this is a study of much
importance, as well as being very in-
teresting, and the sooner we take up
this subject and treat it fully in our
agricultural meetings and in our farm
work and in our Experiment Sta-

tions, the sooner we will get results,
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and that is what we dre all working In a general way we have some gen-
for. . eral knowledge in regard to what our

Now, we all know that our crop |soils need. We find that clay soils are
is measured by that element of plan: | generally deficient in phosphoric acid,
food in the soil which is most defi-| while they usually contain enough pot-

W. A. Hart, Portland, Jay Co., Indiana, 19086.
Poor clay soil. Typical hill from Plats 2, 4, 6,
8. Plats 2, 4 and 6, Poor clay; Plat 8, Butter-
wood muck; Plat 2, Clover, manure, straw and
85 Ibs. sulphate of potash per acre, and bone in
previous years; Plat 6, Clover, manure, straw
and bome in previous years; Plat 8, Butter-
wood muck soil with 35 Ibs. sulphate of potash
per acre.

cient, just as a railroad train has to be [ash, and if we have followed the right
loaded according to the highest grade | rotation and have applied farmyard
on the road, or the weakest bridge on | manure, we probably have sufficient
the line. From that we can get a |nitrogen. Sandy loams are deficient
lesson. in potash and nitrogen and light sandy
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soils are also deficient in phosphorie
acid. Muck and peaty soils are al-
ways very deficient in potash.

Soil analysis is of little value in de-
termining what elements your soil
needs; ask your crops and made some

able to use the one element, phos-
phoric acid; whether they shall use it
in the form of rock or in the form of
acid phosphate is a mooted question.
Some of the very best students ques-
tion the wisdom of using raw rock

W. A, Hart, Jay Co., Indiana, 1908, Clay loam,
clover, straw, manure and 200 lbs. bone meal;
yield 44 bushels per acre.

experiments. There is no more inter-
esting or profitable work that you
could undertake.

-The Use of Rock Phosphate.
Dr. Porter asked a question in re-
gard to phosphoric acid and I think he
and many others would find it profit-

phosphate as a source of phosphoric
acid.

I will say a word as to how they
treat this rock to make it available;
that is, to make the commercial form
of acid phosphate. To a ton of raw
rock they mix a ton of sulphuric acid
to dissolve it to make it soluble as
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plant food. If it takes that amount of
sulpburic acid to dissolve a ton of
rock, what effect will farmyard ma-
nure have upon the raw rock which
¥You put in your stable or manure pile?
I have been told by chemists that
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food. I have heard Dr. Hopkins say
that in buying rock phosphate you
should be sure it is ground very fine,
nearly powdered, and that you
should buy it under a guaranteed an-
alysis, because there is very much of

L - y

W. A. Hart, Jay Co., Indiana, 1906. Clay loam.
Clover, straw, manure, bone meal, 200 lbs.; sul-
phate of potash, 35 lbs. per acre; yield 68
bushels,

there is no chemical action from ma- [the rock phosphate which is sold that
nure that is at all favorable, it is only | is very low grade.

by the weathering after this fine rock :
is put upon the soil that you get any Commercial Fertilizers. ¢
value from it. All fertilizers, or farm- We can only speak briefly of the
yvard manure, in order to become plant | materials and their sources which are
food must become soluble in water | used to make what is termed a com-
before they can be taken up as plant | mercial fertilizer. Nitrogen is the
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most expensive constituent of fertili-
zers. Tankage from the stock yards
is one source from which this can be
supplied; sulphate of ammonia is a
by-product of the coke and gas plants,
and now they are making cyanamid,
which is nitrogen taken from the air,
something as the leguminous plants
take it in the natural way. The pro-
cess is one which has been in use in
Norway, Germany and Italy for sev-

eral years. They now have a plant at

gt
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phates are chief sources of phosphoric
acid. Years ago when I crossed the
plains, we saw immense piles of bones
piled up along the railrcad track and
at the stations, and enormous guan-
tities of these bones of buffalo that
had been killed and cattle that had
died on the plains were shipped to
fertilizer factories and used as 8
source of phosphoric acid. Today
there are only the bones that are a by-
product of the slaughter houses to

W. A. Hart, Jay Co., Indiana, 1908. Clay soil. Typical ears from
clover scd and manure; weight of ears, 29 ounces,

Niagara Falls. Carbide is used as a
base. It is milled very fine, put in a
vacuum furnace and then liquid air in-
troduced—the air contains four-fifths
nitrogen and one-fifth oxygen—and by
bringing this mass up to a very high
temperature the oxygen is driven off
and the nitrogen remains and becomes
fixed with the carbides.

Another form of nitrogen is in the
form of nitrate of soda, which is found
in Chili, a natural deposit. All forms"
of nitrogen, except nitrate of soda,
kave to undergo a decomposition in the
soil, which changes it into nitrates
and thus becomes available plant food.

The bones of animals and rock phos-

make up the bone phosphate. But
still we have deposits of rock phos-

phates, which are found in Florida,
the Caroclinas, Tennessee, Wyoming
and Montana. The rock is partly

formed of bones from animals of pre-
historic ages, combined with liquids,
and became a part of the rock. So
really, the bone is the only source of
phosphoric acid.

When you come to potash, there is
potash in ashes which has been tsed
as a fertilizer for years. While we
were burning up those large amounts
of logs in Michigan 2nd Canada in
the early days, there were plenty of
ashes to supply this trade. Today that
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supply is gone and the only supply of
potash is the product from the Ger-
man mines, which the government
controls, but which is being sold all
over the world.

We are using $100,000,000.00 worth
of commercial fertilizers in the United
States, and using them profitably. 1
think it behooves our farmers to post

themselves, to study the wants of our
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is potash. With the application of
two hundred pounds per acre, you
can grow large crops.

In Indiana, where, on the one side of
a field they were using ninety pounds
of potash to the acre, they were grow-
ing fifty to sixty bushels of corn to the
acre, while, on the other side, there
was no crop, the corn would grow up
three or four feet, lose strength and

W. A. Hart, Portland, Jay Co., Indiana, 1906. Typical ears from
plots treated with clover, manure and 35 lbs. sulphate of
potash; weight of ears, 48 ounces.

plants, and they will find in many
cases we can use some of these
plant foods profitably.

I want to impress upon you the
value of potash applied to peat and
marsh soils. We know that those soila
are made up largely of vegetable mat-
ter. If you have high land, it is =&
waste to use farmyard manure on
these soils. because your manure is
more valuable on high land, because
you want the humus contents of that
manure, besides the phosphoric acid
and the nitrogen, and that is already
in those peat soils, but what rou need

fall down. Potash is that element
that builds up the structure of plants,
makes stiff straw and a better qual-
ity of grain. I thank you.

DISCUSSION.

Supt. McKerrow—Where can you
use your commercial fertilizers the
most profitably; on a soil devoid of
humus or on a soil containing a
goodly amount of humus?

Mr. Utter—I think it is unprofitable
to use very much fertilizer unless you

have the land in the right physical
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condition. That is the foundation of
soil conservation and good farming.

Supt. McKerrow—You - would mnot
discourage rotation and the use of
good manure, but you would rather en-
courage these and also encourage the
addition of commercial fertilizer as
an additional plant food?

Mr. Utter—I said 1 thought our
methods as farmers in Wisconsin are
the best followed anywhere, because
they do follow just that system.
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having humus in the soil. I would
like to see an experiment made using
these fertilizers upon soils in differ-
ent conditions, very poor soil in one
plot, and good soil, thoroughly worked
up and filled with humus, in another.
I am perfectly confident that we are
going to lose our money if we put this
commercial fertilizer on land that is
not in proper mechanical condition,
so there is enough humus in it, so it
is in condition to hold air and absorb

Typical ears on clover sed; weight of 3 ears, 1714 ounces.

Mr. Imrie—Has any one in St.
Croix county ever used any Trock
phosphate, or ground bone, or any-
thing of that kind? 1 see a gentle-
man back there has.

A Member—There is one trouble
about this matter of buying fertili-
zers, we are too apt to think when we
get commercial fertilizers that we
have got something to help our soils
and that we need not be so particu-
lar about that question of having
enough humus in it. If we go on that
idea, we shall have poor results. I
think the point Mr. Utter made about
the soil being in proper physical condi-
tion is a good point, as well as the
point made by Mr. McKerrow about

moisture in proper shape. I believe to-
day that we have most of the chem-
ical elements in our soil if we would
put our soil in the proper mechanical
condition and have enough humus in
it.

Supt. McKerrow—I hold in my hand
a little clipping from one of the agricul-
tural papers, a sort of boiled down re-
port of Professor Thorne's experi-
ments in Ohio along these lines. Some
of our scientists have been trying to
alarm us in the last few years by
making us believe there is danger »f
starving out the American peorle by
following the common methods of
handling our soil. These experiments
have shown the benefit received by
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the rotation of crops in increasing
crops, rotation with the combination
of manure increases the cropping
abiiity, and then, to help Mr. Utter
out, I will say that the combmaticn
of rotation, manures and commercial
fertilizers has brought those crops
still higher toward the top, sc that
the matter comes down to the simple
question with reference to these com-
mercial fertilizers, will it pay?

Mr. Utter—Yes, that is the founda-
tion question in this whole matter,
whether it is a matter of profit. If
you are getting one hundred dollars
an acre for a certain crop and by add-
ing some fertilizer you can bring it
up fifteen or twenty-five dollars more,
it will certainly pay. The potato grow-
ers in Maine will not plow a new
piece of land without applying fertili-
zers, because they have found out
from experience that it is profitable
to keep up the fertility of their soil.
If you can increase your crop twenty-
five per cent, or any appreciable
amount that will be profitable, it is a
good investment. When I was over
in the Hawaiian Islands, I found the)
were plowing three feet deep and us-
ing fertilizers to the extent of one
thousand pounds of nitrate of soda to
the acre, and they told me they could
not afford to break up a new piece of
land and plant without the fertilizer,
because they would exhaust their soil
and then would have to rebuild it.

Supt. McKerrow—Professor Thorne.
some fifteen or sixteen years ago,
took some old, worn-out land at Wor-
cester, which had gotten down to eight
or ten bushels of wheat to the acre.
He selected a period of five years, so
he has had three periods to work in.
He gave this wheat land the best cul
tivation he knew how to give it and
we have heard that tillage is manure,
which isn’t exactly true. With con-
tinuous wheat cropping in periods of
five years in the first five-year period,
he got an average yield of ten bushels
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of wheat to the acre; the second peri-
od he got eight bushels, and the
third five-year period he got six, and
that is with the very best cultivation.
That was on one plot. On another
plot, with rotation alone, a rotation
which bhad clover one year, clover and
timothy the next, corn the third, and
then winter wheat; the first five-year
period after starting out he got 9.3
bushels of wheat; the next peri-
od, 85; .the next period it went
up to 13.7. That was the rota-
tion aloné; bhe increased the <crop
forty-seven per cent, not only his
wheat, but the corn and oats in the
same proportion,

On another plot he put on manure
and carried on the continuous ecrop-
ping for wheat. For the first five-
vear period on that plot he got fifteen
bushels; the mnext period, eighteen
bushels, and for the mext it
dropped to seventeen, so the manure *
alone did not continue to increase
the yield, altoough there was an in-
crease in the second period.

Then in another plot came the com-
bination of rotation and manure, such
as we have been advising all over Wis-
consin. That showed in the first five-
vear period twelve bushels of wheat to
the acre; in the second, nineteen, and
in the third, thirty, proving that a rota-
tion and manure combination, such as
we advise every good farmer in Wis-
consin to follow, and such as a good
many of our farmers are following, pro-
duces that wonderful increase of one
hundred and forty-seven per ecent with
wheat, and other crops proportion-
ately. :

Then in another plot he tried the
continuous cropping with commercial
fertilizers; the first period of five
vears there were produced nineteen
bushels of wheat; the second period,,
twentyv-one; the third five-year period,
seventeen bushels. The presumption
is that the humus ran out and reduced
the yield in the last period.
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But when he combined rotation,
manures and commercial fertilizers,
we find the largesi increase of any:;
for the first five-year period, 20.5
bushels; for the second, 27.5, and for
the third, 33.1 bushels. The follow-
ing table shows the summary of these
experiments.,
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beg to differ from the scientists who
are fearful on that score.

Mr. Utter—The question is simply
whether it is profitable oy mot. The
point has been reached among our
truck farmers in the southeastern part
of the state and the beet growers,
where they are simply obliged to puy

AV. YIELD PER ACRE PER
2 5YR PERIOD, BUSHELS
SYSTEM TREATMENT

First . Second 1 Third

e P —
L 8.4 6.2
AR S ) 8.5 13.7
R R e e | 185 17.56
Manure ........ccccovniee o 19.0 80.0
Commereial Fertilizer .. = l 219 17.4
Commereial Fertilizer | "%y § W1

Now, the only question is, Will
these larger crops pay for the larger
expense? Professor Thorne says that
for us average farmers the exfra ex-
pense would not pay, but, as Mr. Ut-
ter says, for special crops, partic-
ularly crops worth oie hundred dollars
an acre, one hundred and fifty, two
hundred dollars, as some crops are,
then there is probably enough profit
to pay for commercial fertilizers.

But the main propositlon ig, no man
ought to depend on commercial fer-
tilizers unless he first puts his soil in
the right condition with rotation and
manure.

Mr. Utter—There is no question
abcut that. If that rotation experi-
ment had been carried right along,
you would have more thoroughly ex-
hausted the soil than in the other ex-
periment witk the commercial ferti-
lizer added. Even if you put back all
the farmyard manure that is made
from the crops grown om the farm
You are not returning as much as you
are taking off.

Supt. McKerrow—That is true, but
we do not need to fear the loss of fer-
tility if we follow the proper kind of
rotation and live stock husbandry. |

rlant icod in some commercial form.

A Member—Don't you think that
this is one of the most important
things for the Experiment Stations in
the west to experiment about, these
questions of commercial fertilizers”

Mr. Utter—I do, and I am disap-
pointed in the work of our Experi-
ment Station. The company I am
representing is making- demonstra-
tions all over the world, co-opcrative
experiments covering all these differ-
ent kinds of combinations that have
been discussed.

Dr, Porter—The German Kali Com-
pany sent me some fertilizers to use
on plots where I was raising tobacco
and about ten dollars’ worth of fer-
tilizer gave mre an increase of thirty
dollars’ worth more of tobaceo on
those pgrticular plots. On the other
hand, I plowed up an old pasture
which had been pastured for twenty-
five years and applied the same kind
of fertilizers and got a poorer crop,
at least no better. I feel that showed
that that land was rich enough and
that there was a waste of fertilizer.
Perhaps it will come out after a while
on some other crop.
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REMOVING STUMPS WITH EXPLOSIVES,

J. F. Kadonsky, Marathon Co. School of Agriculture, Wausau, Wis.

Prof. Kadonsky.

‘When we consider that there are
ten million acres of land in Wiscon-
sin yet to be cleared, we find that the
clearing of land is one of the most
vital agricultural probiems in Wiscon-
sin today and one which is receiving
the least attention by both the state
and federal governments. There are
a great many different methods used
in doing this work over the state, but
the use of explosives seems to be Lhe
most universal. Stump blasting is
not simply the making of a hole under
the stump ina haphazard way and the
placing of a quantity of explesives
and exploding it, but it is a problem
by itself and in order to do the work
best and the most economically, it
necessitates a very careful study.

A Handy Supply Box.

When one enters the field for this
work, it is well to be prepared with a
supply box for the materials. A sup-
ply box can be made from an ondin-
ary box, such as an empty Dupont
case, by passing a vertical partition
through one end the width of an or-
dinary cap box. In one end make a
compartment which will just receive
a box of caps. This can be closed
with a cover in a leather hinge, which
always holds it shut and prevents for-
eign material from getting into them.
The rest of this compartment can
be separated by small strips about
one-half inch wide and labelled 20,
24 and 28, where the cut fuse can be
kept of corresponding lengths. When
the stumps are of a uniform diameter,
the fuse can be cut by placing them
on a block to which a ruled strip is at-
tached, according to which the fuse
can be cut with a hand axe and the
caps placed and crimped before go-
ing into the field. The rest of the box
can be filled with explosives and a
wooden hoop for a handle nailed over
this so that it balances, which com-
Pletes the supply box.

Besides this, an ordinary wood
auger one and one-half to two inches
in diameter with a long shank welded
to it, a wooden loading rod, and a
crowbar with one flat end and the
other end running to a blunt point,
should constitute the necessary
equipment.

Preparing the Stump for Blasting.

In blasting the stump, one should
look it over very carefully to deter-
mine the resistance offered. The
charge should always be placed um-
der the stump in the center of resist-
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ance. The depth should be regulated
according to the condition of the
stump. Before starting the hole,
look over the root formation and start
if possible between two extending
roots. There are two reasons for
this: First, the root distribution is

such that as a rule immediately be-
in

hind this there is no obstruction
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ued without any difficulty. This,
which costs only about two cents, of-
ten saves one-half hour's work and at
the same time the charge is- placed
where it is most effective.

The common error made by the Wis-
consin farmers is that they generally
bore to the center of the stump, at
the depth of about forty-five degree

A Handy Supply Box.

the form of roots and hence easier to
go down. Second, the tendency for
the force of the explosion is to come
back and these roots generally form a
resistance which prevents this. In
boring, if a small obstruction is met
with in the form of a small root or
a stone, it is well to cut off a piece
of dynamite about an inch long and
place in this a cap with a fuse about
four inches long. Light and drop to
the obstructing point. The explosion
generally renders conditions such that

the process of boring can be contin-

angle, and then place the cartridges
unbroken. This brings the c(harge
out of the center of resistance and
acts pretty much like placing both
horses on one side of the evener. If
the stump is solid, the depth is al-
ways too great. It is recommended
that the cartridges should always be
broken, but if they are not the hole
should be bored past the center of
resistance equal to onehalf of the
length of the charge. In this way it
will balance and the force will take
place in the center of resistance and
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remove all of the stump, where in the
other case it would blow out to one
side, leaving the one-half of the stump
and generally all of the roots behind.
If a very large charge is necessary,
it is well to bore a hole to the center
of resistance and drop a small piece
of dynamite with the short fuse and
the cap down to the bottom. This ex-
plosion will spring a pocket, so the
explosive can be packed at the point
in bulk form. The explosive ghould
always be packed in as compact form
as possible, because in this way it
produces the best results on account

N

.

Cairigye ces

of the forces radiating in all direc-
tions. Remember that the force of
dynamite or any other explosive takes
place equally in all directions and not
necessarily downward, as many farm-
ers contend. If the stump has heav-
ier roots on one side than on the
other, the charge should be placed
over toward the side of the heavy
roots. When the stump is on a hill-
side, the resistance is greater toward
the slope and the charge should be
placed over that way also.

Many farmers have large hollow
pine stumps to contend with and find
them difficult to blast. These are best
handled by boring vertically down
through the hellow of the stump to
the depth of eighteen inches to two

Saze Ca'/mbye
Ci oa,a)e.f.ma’
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feet below the ground line, depending
on the nature of the stump. Spring a
pocket at the bottom of this,
into which the charge is placed. Then
when primed shovel this hollow full of
clay and tamp well. This generally
rerders conditions so that the stump
will blast the same as if it were seolid.
Remember the all-important thing is
to place the charge in the center of

Cartriage Lrimed

resistance, no matter what kind of an
explosive you uge, and if the charge
is not placed in the center of resist-
ance it will blow out tc one side and
the results are very poor, becausc the
roots will be cut off above the plow
line and the greater portion of the
stump left behind. The eiplosion of
dynamite is something like steam in
the boiler; it tends to escape through
the weakest points and must be en-
closed evenly in order to get the best
results. ;

The depth at which the charge
should be placed is also very
imvortant. Most of the farmers wish
to place the charge at a great depth.
When placing it at a great depth, it
is necessary to use more explosives,
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the stump is not broken up into as |

many parts and it leaves larger holes
to be filled. When the chiarge is placed
a8 near the base of the stump as pos-
sible, the chances for the gases to es-
cape are less, since the openings be-
tween the roots are closer than lower
down. When the explosion takes
place, first the stump splits and then
there is a latter force which tends to
peel the stump out. When this force

takes place higher up as a result of |

placing the charge shallow, we have a
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For solid clay conditions, a slow pro-
pelling force has been found to be
pest. This is furnished by the twenty-
séven per ¢ent nitro-glycerine or the
furty per cent red cross extra, which
are propelling rather than shattering
forces. For loose sandy conditions a
very speedy explosive I8 necessary,
such as the sixty per cent straight.
The forty per cent is the most univers-
ally used over the state, but for heavy
clay conditions, it has been too fast,
tending to cut the roots instead of

Before the Dlast.

greater mecnanical advantage tiian in
the latter case and the stump is split
into a greater number of parts, since
it is not protected by a layer of soil
Place the charge just as shallow as
possible, but care must be taken not
to place the charge too shallow under
stumps which are cut very short or
whose tops are verfy much decayed,
because then the force will blow up
through the center of the stump, or
blow the top of it off, leaving all the
roots above the plow line.

The Kind of Explosives for
: Conditions.
The kind of explosive for the vari-

ous conditions is an important factor.

Various

A Tough Subject.

forcing them out, as is the case with
the slower explosive, and for the loose
sand it is too slow. It is recommended
to not use any weaker cap than the
No. 5 and always use the best fuse,
in order to get the best and the saf-
est results, even if the price is a few
cents higher per hundred feet.

In charging the stump, as stated
before, the charge should be in 2 com-
pact form and firmly packed if dyna-
mite, and if virite should be loose
with plenty of room. Dynamite car-
tridges can be taken out of the wrap-
per and the powder tamped gently put
firmly, or the cartridges can be cur
horizontally with a knife into three
or four parts and then when pressure
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is applied they will bulge and take a
compact form. The powder shovld al-
ways be tamped with a wooden ram-
rod, and never place any metallic in-
strument down on the powder, espe-
cially when the cap is present. The
last cartridge can be primed by mak-
ing a hole with a pointed wooden stick
somewhat smaller than the diameter
of the cap at an angle of thiny de-
grees. This stick can be fastened to
a trouser’s button by means of a
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remember that it is not necessary to
ram the fuse clear to the bottom of
the cap, since the material within is
very sensitive and the fire will ex-
plode it when the fuse just enters the
cap. Always crimp the cap with a
pair of crimpers made for that pur-
pose and never use the teeth for this
work.

The tamping should be done very
carefully until we get four or six
inches away {rom the charge, and then

After the Blast.

The result of two minutes work and two pounds

of explosive.

stiing to prevent loosing. The cap is
then inserted into this until it is
buried in the powder and the fuse
bent over to form a sort of hook with
the cap as a point. This is done very
quickly and will stand a reasonable
amount of pulling during the process
of tamping. The end of the fuse
which is inserted into the cap should
be cut squarely and not on a slant.
When cut slanting, so as to form a
sharp point, it may cut through the
material in the bottom of the eap and
cause an explosion. This slanted end
may also turn over and prevent the
fire from forcing into the cap, pre-
venting it from exploding.

Always cut the fuse squarely and

the hole can be filled
with any material at hand.

compactly

Different Ways of Firing.

There are many different ways of
firing. When a match is used, it is
not necessary to split or cut the fuse
or place a pinch of dynamite in the
end, but simply light it directly by
placing the burning head of the match
firmly on the end of the fuse and while
this chemical end of the match is
burning it will always light, no matter
how hard the wind is blowing. The
safest, however, is firing by electrici-
ty and has advantages over the
former method in that for certain
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conditions it is necessary to spread
the charge and fire simultaneously,
which is possible only by this method.

For a large stump of a loose struc-
ture it has been found that explo-
sives can be saved and the work done
better by dividing the charge and plac-
ing the parts under the main points of
resistance and firing them all at one
time. When two stumps are very
closely grown together and one should
be blasted at a time, the first one
tends to loosen the other, making it
very difficult and sometimes impos-
sible to blast, consequently here also
it is necessary to blast both &t one
time in order to do the work most
economically and obtain the best re-
sulis,

The Amount of Explosive For Stump-
ing.

Many farmers find it difficult to de-
termine just how much explosive to
use for stumping. It is impossible to
give ahy data as to the amount to use
per stump of a given size, because
there is a great variation with respect
to kinds and condition of soil, condi-
tion of stump, and so forth. A goo0o
indication, however, is when the sound
of the explosion is a dead muffling
and the parts of the stump are split
and just thrown out, that the amount
of explosive is about right. This can
be got by experience under the exist-
ing conditions. During the process of
stump blasting, when the explosions
are very loud reports and the parts
of the stump are thrown greal dis-
tances, it is an indication of waste of
energy and consequently not the most
economical use of the powder., When
one determines the proper amount
necessary, the process of loading
should be carried on for one-half day
before shooting and then fire by light-
ing with a hot rod or a live brand. 1t
has been estimated that if one should
blast a reasonable amount of gtumps
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per day and light each one directly
and run to and from them during the
precess he would be traveling seven
and one-half miles per day, whick is a
considerable waste of time. When a
stump is fired and it fails to go, it is
recommended to keep away from it
during that day. Cases have Dbeen
known where the fire would keep from
morning until noon when the explo-
sion took place. Many cases have
been reported where the explosions
took place twenty minutes after fir-
ing. When a misfire occurs, it is gen-
erally due to the presence of foreign
matierial in the cap, a defective fuse,
or the accumulation of water in the
cap. This should be handled as fol-
lows: The following day make & hole
carefully near the charge, keeping at
least six inches away from it, espe-
cially if the cap is present. In this
place one-half stick of dynamite and
fire. This generally explodes the first
charge.

Disposing of Bowlders.

The disposing of bowlders is per-
haps more serious than the stump-
ing problem. Many mistakes are
made over the state placing the
charge and the kind of explosives
needed in this work. The explosive
in throwing the bowlder to the sur-
face is generally placed too far under
the rock. To throw the bowlder out
of its bed to the surface the most
economically is to place the explosive
under one end, just at the point where
the pry should be placed if one were
to pry it out. Care should be iaken
that the charge be placed close to the
rock and have a horizontal face to
work against. In this way it will
have the greatest mechanical advan-
tage and always throw the rock out
of its bed when proper amount and
kind of explosive is used. A slow
propelling force, such as is best for
stumping on a clay condition, is best
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CLEARING NEW LANDS.

for throwing bowlders to the surface.
For breaking them up when out, place
the explosive in a crevice or depres-
sion in face of the rock. If there is
no crevice and cannot be easily drilled,
use a very speedy explosive, sixiy per
cent straight. Place the charge on the
surface and cover with a mushy, wet
clay. This generally breaks it with-
out any difficulty, If the bowlder is
large and very hard to break, it has
been found very satisfactory to ex-
plode a small charge on its face 1o get
a depression and then uge this as a
seat for the larger charge and carry
out the same as above.

The Handiing of Dynamite,

Great precaution should be taken in
the handling of dynamite when it is
in the frozen condition, since then
the particles of nitro-glycerine seem
to be isolated and it is very sensitive.
In thawing it, above all keep it awa)
from the house and the kitchen stove.
A good way to thaw it on a farm is to
place it in a sack and open tha top
of the horse manure pile and plaeca it
there the evening before using it. In

1
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the morning it will be found thawed
out.  Another method is to place it
in & receptacle and this is placed in a
larger one containing hot water.

DISCUSSION.

A Member—If you light about
{wenty stumps at the same time, how
long should the fuse be cut?

Mr, Kadonsky—The fuse ghould
never be cut any lenger than it is nec-
esgary to connect the primer in the
charge and extend to the surface to
be conveniently lit. They can then
be lit very rapidly, especially when a
hot rod or a live brand is used.

A Member—Wouldn't it be best to
gay a prayer before you go from one
to another?

Mr, Kadonsky—Well, I believe it
is a good plan to say a prayer at any
time if one's conscience troubles him,
but T do not believe it is8 especially
necessary while blasting stumps, be-
cause there is not any mere danger
in blasting than in deing any other
piece of work if one knows his busi-
ness and is careful.

CLEARING NEW LANDS,
L, E, Scott, Stanley, Wis,

On the wall of a corridor of the
Wisconsin Agricultural College hangs
a sheet of brown paper, a little bet-
ter than six feet square, placed there
by Dean Henry. Upon the Jower
right hand corner is written, “This
represents the amount of land, at
sixty dollars per acre, that can be pur-
chased for the price of a five-cent ci-
gar.."

The Wisconsin Advancement Asso-
ciation .is calling for settlers to de-
velop 5,000,000 acres in northern Wis-
consin. Some of these lands of good

quality and-desirable location may
still be bought for fifteen dollays per
acre. It requires but little figuring
to show that at this price a plot a lit-
tle over twelve by twelve feet, or, to
be accurate, 145.3 square feet, can be
purchased by this same despised
nickle that the young man of today so
carelessly puffs intc smoke.

I have carried this a little farther
and find that a young man with red
blood in his veins can clear this
amount of land of brush and loose
rubbish in the fifteen minutes that he
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CLEARING NEW LANDS.

would devote to smoking the cigar.
This would be at the rate of seven
and a half days per acre.

I will leave it to the doctor to say
which is the greater tax of vitality up-
on the system; the quarter of an hour
spent in clearing land, or in smoking
the cigar; but from my experience, I
would take chances with the former.

1 have used my pencil a little far-
ther, and find that if planted three
feet eight inches apart, this plat of
land will raise eleven hills of corn and
with four ears to the hill, we would
have forty-four ears, which, at the cur-
rent price of sweet corn out of the
grocery, would amount to forty-four
cents, or the price of nearly nine ci-
gars. At three feet apart each way,
one can raise sixteen hills of po:atoes,
which, with goed care, should yield
one bushel, the equivalent of which
would feed a moderately sized fam-
ily for a day.

Then again, within his lifetime the
young man might expect to see this
land increased in value tenfold, and
all for that one innocent and thought-
lese cigar and the time spent in smok-
ing it.

Cutting Brush.

In clearing this land, I would first
cut the brush and carefully pile, lay-
ing it straight, with tops one way,
picking up what rubbish I could read-
ily handle and pile with same.

The best tool I have found in cut-
ting brush is the weed scythe; a hlade
of medium weight and length, hung on
a strong grass scythe snath.

Autumn is an excellent time to
brush land. If cut before the leaves
fall, they will burn better, but they
cut the best when the ground is
frozen, before snow comes.

When I first went north, I asked a
friend if he knew of any one to whom
I could let a job of cutting brush.
His reply was, “If you let a job of
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brushing, be sure it is to some one
who underztands his business.” I
would have you infer from this that
cutting brush is not the unskilled and
menial service that many consider it.
But on the contrary, he who takes an
acre of wild and undeveloped land,
clears it and starts it well on {is
Heaven-born mission of providing food
for the human race, is just as much of
a man as he who tills older and time-
henored soil. In fact, he is doing bet-
ter than to “make two blades of grass
grow where but one grew before,” he
makes three grow where none grew
before. All honor to the Pioneers.
Their’s is a rare privilege. They fill
a niche in the world’s history that no
other men can fill.
“Ay call it Holy ground,
The soil where first they trod.”

Cutting the Large Timber.

The amount of marketable timber
lefit by the logger varies; at best it is
not a large amount; it may b2 bass-
wcod and elm bolts; it may be pulp
wcod, or perchance a little saw tim-
ber, useful in the construction of
buildings on the farm. .

After brushing, the next step is to
cut the larger timber and pile the
limbs and waste pieces on top of the
brush piles already started.

This is best done in the winter and
the piles may be sufficiently dry to
burn well the latter part of April or
in May, depefiding upon the season.

Burning Brush.

In burning brush, I have tried many
plans. When a boy, I was obliged to
carry live coals from one pile to an-
other. My bald head is not the re-
sult of “early piety,” as many suppose,
but rather from heading in on the
seething mass to “spmatch a brand
from the burning” and théen cool off -
by blowing it to a flame under the

next pile. I have carried these brands
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CLEARING NEW LANDS.

with shovel, with fork and with tongs:
I have used torches soaked in coal
tar and with kerosene;-1 have even
used the gasoline blow-torch, but now
when I go out to burn brush I fill my
peckets with matches and take a can
of kerosene in my hand. I pick up a
dry piece of wood and if it 18 a 1t-
tle rotten and punky, so much the bet-
ter. I turn on about a half a tea cup
of kerosene (just what will soak in
nicely), and light it with a imateh. I
then lay it on top of the center of
the pile and plck up a little fine, dry
rubbish and put on top of that and
foon have & fire kindled that will burn
down through the pile, A gallon of kero.
sene costs elght cents and will
double the day's work' A fire In the
roof will burn a house just as com-
pletely a8 one in the basement.

A bright day with a light breeze 18
the best time to do this work. A gale
will drive the flame out of the pile,
burning out the fine material and leav-
ing the coarse limbs. A light breeze 18
rreferable, The fire will burn out the
entire center and leave but a light
fringe on the outside, {f any. With an
old fork, this should be thrown in
while the center is still alive with
coals, and the burning 18 complete.

You are theu ready for the crop:
for sowed crops or for seeding down
to grass. There is probably no bet-
ter tool with which to stir up the
vegetable mold than a spring-tooth
harrow! Where a mendow 18 desired,
T would use this tool vigorously and
rick up all rubbish. If only a pas-
ture, T have seen a good eatch on
clay ground by just scattering the
seed without harrowing if the weathet
is favorable, but even then a light har-
Towing gives better results,

One can get on very well mowing
a good stand of grase between stumps,
but the settler works to better advan
tage if he has a little improved land
upon which to grow his winter feed
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and can pasture his stump lands till
the stumps can be well removed.

8tumping.

The stumps can best be extracted
after a fow years of rotting, espe
clally the hard-woods, and then always
with explosives. ‘ )

Plans are now on foot to clear lands
on a large scale with powerful ma-
chines. The So0o road is now building
a stump puller in Bau Claire at a cost
of eight thousand dollars, which they
will put in operation In the spring,
but go far as this plan has been tried
it has been found expensive and one
gerious objection {8 that much clay
adheres to the roots and is dragged
over the surface soil to its serious in-
jury. Then much valuable top soil is
taken to fill the deep holes from
which the stump was removed.

* Upon sandy solls where dynamite is

not so effective, the moderately sized

cable grubbers may be serviceable,

but on clay soils I will take dynamite

whenever more power than a team

with a single block i needed. It is

cheaper and more serviceable than

any other %ower and the only objec-
tion to it is the headache which of-
ten accompanies its use. This does
not come from the concussion and

probably not so much from the smoke

and fumes following the explosion as

many suppose, although it is well to
avold the gasee as much as possible;

but it {8 more frequently caused by

absorbing the nitro-glycerine through

the ekin in handling the dynumite.

This causes an over-stimulation of
the heart. I have experienced a se-
vere attack of headache, nausea and

vomiting from merely opening a box

and picking up a couple of ecar
tridges with the bare hands. Dynamite

should be handled with gloves.

Dynamite should be used at 50° ¥
or above, or when it is soft enough to
vield to the pressure between thumb
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CLEARING NEW LANDS.

and finger. If hard, it should be
placed in a warm rcom a day or so,
and if the weather is cold, a few car-
tridges at a time taken to the field
and kept covered with a cloth. If
necessary to thaw it at once, this is
best done by putting it in an earthen
jar and setting the jar in a pail of
‘warm water, keeping the dynamite
dry. Never place il near a fire.

Just after the frost has gone out in
the spring is the best time to use it.
The ground then offers the least re-
sistance to the roots and the holes can
be the most easily made. We use a
sharp crowbar for this purpose, mak-
ing a hole large enough to admit the
cartridge. We put in a half cariridge
at a time, first splitting the jacket
with a sharp kmife, then with an old
broom handle we firmly crowd this to
the bottom of the hole; then another
and another, if necessary, Of course
the last piece put in, containing tha
cap and fuse, cannot be so firmly
crowded home. We do not split the
jacket of this, but gently tamp some
soft clay over it. If water is conven-
ient, I would povr in some of that,
which excludes the air and nothing
more on top is needed.

Much more force is obtained if the
charge is compact in the bottom of
the hole. Boring a large hole and
placing cartridges side by side gives
poor results and is a great waste of
material.

The hole should be punched be-
tween the roots at an angle that will
bring the charge under the center of
the stump just as close up to the
stump as possible. It is a mistake to
set the charge deevly in clay ground.

In case of a hollow stump, or if the
crown has been burned off, a small
charge must be placed under each out-
lying large root, one at a iime.

One advantage in the use of dyna-
mite is that the stump is split up and
clean from dirt, making it much easier
to pile and burn.

4
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The expense of stumping varies
from six dollars per acre on hard-
wood land cut ten years to sixty dol-
lars for removal of green hard-wood,
or a thick seiting of large pine. 1
have always been in favor of pastur
ing till stumps are fairly well rotted,
say about seven or eight years.

There is another plan which begins
to appeal to me where one is in
greater haste. It is to blast green
stumps with light charges but not re-
move them. This hastens the decay so
they can be easily removed in two or
three years thereafter. In the mean-
time, many of these may be burned,
and the cavities under the stumps will
have become so filleq and firm as not
to interfere with plowing. A freshly
blown stump hole, in a wet sea-
son, is sometimes pretty soft for a
horse.

it is economy of labor to make
small piles of stumps and logs at
nearby points, rather than haul far-
ther and pile higher. After burning.
the few fragments left may be readi-
Iy assembled and fired again.

Always blow the large pine stumps
first and if not entirely out, pile rub-
bish around them and when the wind
is dry, burn and the labor will be
greatly reduced.

So many seem to object to going in-
to the timbered country on the
grounds that the clearing is sc 1abori-
ous and requires so much time. They
say they prefer going on to the
prairies of the west, or to Canada,
where they can get results so much
quicker and easier.

As an inspiration and example to
young men, I would like to show you
what one of my neighbors has done.
He started in at the age of sixty-nine
Years on ten acres of absolutely wild
land. Being near town, this cost him
five hundred dollars (fifty dollars per
acre). Being handy with tools he
put up his buildings with little help
other than his own hands. In nine
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years he has done this and has himself
cleared the land and made a good liv-
ing for himself and wiie. He has been
offered three thousand dollars for this
little home, upon which he has placed
a higher value. He keeps no horses,
but hires a man and team now and
then as needed. He keeps cows, a
few hogs and poultry and has a good
garden. He is now seventy-eight years
of age, hale, hearty and happy.

DISCUSSION.

A Member—How do you fill holes?

Mr. Scott—If they need filling at
all, we fill them with the grub hoe or
mattock. Many of them do not need
filling.

Mr. Torkelson—I have had some ex-
perience with dynamite and we want
to remember that dynamite is most
dangerous when frozen, most of the
accidents occur with dynamite which
has once been frozen; that is, after
it has been frozen and 1is being
thawed out. The only theory I can
invent to acccunt for that is that the
freezing tends to isolate the drops of
nitro-glycerine.

Mr. Kadonsky—I believe you are’

right on that point, because when dyna-
mite is in a frozen condition I have
known of instances when during the
process of breaking a cartridge it ex-
ploded with serious results.

Mr. Torkelson—I have known of in-
stances where it would ecateh fire
when it has been frozen.

Mr. Kadonsky—If dynamite is
frozen and receives only a very slight
jar, that is the time it will go off. It
will burn just like a candle if you do
not jar it

Mr. Aderhold—Did you hold it in
your hand like a candle while it was
burning?

Mr. Kadonsky—No, I would not
recommend that, although I have done
it as an experiment.

Mr. Torkelson—It will be an im-

provement if you will wrap a little rag
around the stick. To have a stick of
dynamite loose down there is dan-
gerous. Do you always wear gloves”

Mr. Kadonsky—Some people are
more susceptible to this nitro-glycer-
ine than others. When I get out the
first two or three days it affects me,
but after that it doesn’t affect me at
all. It is a good plan to get a pair
of cheap canvas gloves in which to
handle your cartridges and then have
them washed, or they can be dis-
carded when saturated with nitro-gyle-
erine. ;

A Member—Dynamite is a deadly
poison and where you have had dyna-
mite about, you want to be careful
about leaving cartridges around, for
if the cattle get hold of them they will
eat them and they will die. It bas a
bloating effect.

Mr. Scots--l have known men to
leave their cartridges in the field and
valuable cattle have been lost by eat-
ing them.

Mr. Matteson—I left some around
and a lot of mice got at them, but it
didn't seem to affect them.

Mr. Hirst—What would be the aver
age cost of clearing land in this way?

Mr, Kadonsky—That question has
been asked me many times, but there
is such a great variation in conditions
it is hard to set figures. I have se:
the figure from my experience—and 1
have covered the state of Wisconsin
and part of Minnesota—at about
twenty-five or thirty dollars, but I
have had figures which ran up to
seventy dollars, and I have had some
which ran down to three dollars, so
there is your range.

Mr. Hirst—What are your figures,
Mr. Scott.

Mr. Scott—TI think it depends much
on how a man proceeds. If he is in
a great hurry and wants to clear di-
rectly from the green, it might cost
sixty dollars, but wkere you are mnot,
in quite so much of a hurry and are
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willing to wait for part of it, this cost
can be much reduced. I have known
lots to be cleared of brush and stumps
as-low as ten dollars an acre.

Mr. Hirst—What would it cost an
acre to prepare it for a road machine;
taking it right out of the green?

Mr. Scott—I should say fifty dol-
lars would be a fair average.

Mr. Kadonsky—It is awfully hard
to take the figures as they stand to-
day, because a great many men are
gimply experimenting. You spoke
about a stump machine that the Soo
Line were using. They have got it
down as low as ten dollars an acre
on cut-over lands. This includes
stumps and down logs, but not green
timber.

Mr. Scott—Do not infer if you take
more time to do this work that the
time is really wasted. Just as soon
2s the brush is removed and this
land is into grass, it is bringing in a
revenue. The cattle will probably
get just as much value out of that
land as pasture as if the land were
entirely clear from stumps. Tke old
cow is bringing in a good many dol-
lars feeding between these stumps.

A Member—How do you handle’

brush which is too large to be cut
with a scythe? = :

Mr. Scott—We cut that with a good
sharp axe, close to the surface of the
ground; but with that weed scythe,
when one gets used to cutting brush
with it, he can cut brush nearly an
inch in diameter.

Mr. Kadonsky—When we get into
northern Wisconsin, where some of
the land has been burned over in
places, we will find a growth of pop-
lar. T have had some experience with
that. In the spring of the year, when
everything is dry, we set fire to it
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and it burns up the loose material,
dead grass, and so forth around the
small trees, which causes them to die
the following summer. During the
summer and early fall, the grass,
which grows so abundantly in north-
ern Wisconsin, grows up among these
openings and furnishes some more
combustible material. Then during
early fall, when everything is frozen
up and before the snow falls, or per-
haps when there is little snow on the
ground, we take a heavy roller or a
big log with a team hitched to it, and
this breaks down all material, includ-
ing the trees. Then the snow in the
winter will break them down still far-
ther with all that grass grown up and
the following spring, when it is pretty
dry, we put a fire in there again and
it cleans it up pretty thoroughly,

Mr. Hirst—What is the difference in
cost between twenty-seven per cent
dynamite and forty per cent?

Mr. Scott—I haven’t the exact fig-
ures, but there is quite a difference,
I think the forty per cent averages
about seventeen cents.

Mr. McLeran—I think about four-
teen.

Mr. Kadonsky—And the twenty-
seven per cent I think is about two
and a half cents or so less than the
forty per cent. The twenty-seven per
cent dynamite does not contain se
much nitro-glycerine. It works slower,
propelling rather than shattering,
We use about the same amount as we
do the forty per cent. The more
Speedy dynamite will cut our roots
and leave them behind, it shoots out
too fast. You want the slow, pro-
pelling force for clay conditions, or
wherever you can use it.

Recess to 1:30 P. m,
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AFTERNOON SESSION.

The convention met pursuant to adjournment at 1:30 p. m., same dfiy.

Mr. Scott in the chair.

GOOD TYPES OF HIGHWAY BRIDGES,

M. W. Torkelson, Madison, Wis.

If the presence of roads among
primitive people is one of the first evi-
dences of the appearance of civiliza-
tion, then the presence of bridges on
these roads indicates a great advance.
As long as a road serves merely to
allow to communicate, that is, Lo pass
back and forth, bridges can be dis-
pensed with, but-when a road becomes
the means for the transportation of
any considerable quantity of goods,
bridges are a necessity, so then, we
can expect o find the best bridges in
the most advanced communities and
the poorest bridges in the most
backward communities. It is
noteworthy that in the mountainous
parts of the southeastern states, which
were settled very early in our his-
tory but are by far the most backward
part of the country today, bridges are
very scarce.

Here in Wisconsin the streams
have been bridged since the first
roads crossed them. The early
structures were crude, but well suited
to the conditions existing at the time
they were built. Since that time,
there have heen many changes. Lum-
ber, a temporary material which was
cheap then, is now dear; Portland ce-
ment, a material for permanent work
which was then prohibitively expen-
sive, is now cheap. Just at present
many of these old structures are being
replaced, and many new bridges at
pew sites are being built. Vast sums

of money are being spent for bridges,
in fact, practically all of the money
tax paid out for roads and bridges has
gone for the bridges.

A large number of towns have gone
on for so many years patching old
bridges and repairing decrepit cul-
verts that they believe this conditicn
must always continue. This is not
the case. The number of culverts and
bridges which any tewn musi main-
tain is perfectly definite and easily
learned. The chairmen should deter-
mine this number, the location of each
and set about replacing the old, tem-
vorary structures with permanent
awvork. If a few are built in this way
each year, it is a matter of only a few
years until the work is completed and
the money which has been absorbed in
this profitless way can be omitted
from the tax roll or used to further
the work on the highways proper.

Safety and Economy Requisites in
Bridge Building.

People very often ask me this ques-
tion: “What kind of bridge do you ad-
vocate?” It cannot be answered, be-
cause each bridge is a problem by it-
self and requires special plans. Peo-
ple also ask about the strengih of dif-
ferent types of bridges, if a steel
plate girder bridge is not stronger
than a steel truss bridge of the same
span, or if a reinforced concrete arch
bridge is not stronger than a rein-
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forced concrete bridge of the girder
type. This question can be given a
more satisfactory answer, which is,
that being economically designed to
carry the same load, they should be of

equal strength. The task for the en-

gineer i{s not to design the strongest
possgible bridge, but to preparc the
most economical design to safely carry
ctertain loads.

It will be noted that there are two

Square 18” concrete culvert on Sauk Co. road.

chai.man with day labor.

TR T
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low cost of maintenance, and the most
economical structure is one in which
the cost of maintenance, not only gen-
eral repairs, but depreciation, also
shall be a minimum,

The Merits of Different Materials for
Construction.

The tailor must cut according to hia
cloth, and the engineer must be gov-
erned by the amount of money avail-

Built by town

Such culverts, 24 feet long with

end walls, can be built at from $30 to $60 each—and they

stay built.
Geological Survey.

requirements, which are safety and
economy. Safety is the first and it is
always possible to make a bridge safe,
but if it is good engineering to leave
nothing undone that should be done,
it is equally good engineering to do
nothing needlessly, so the problem is
to evolve a design which shall be safe
vet economical. The whole question,
in fact, is one of economy, which
should not be confused with cheap-
ness. Cheapness indicates merely a
low first cost; economy indicates a

Plans furnished by Highway Division, Wisconsin

able for his purpose. Very often he
is forced to design in a manner he
does not favor, because he cannot
command the funds necessary to carry
out his purpose. But in the smaller
structures, such as culverts, there is
not under any ordinary circumstances,
any excuse for other than permanent
work.

For all culverts and short bridges
up to ten or twelve feet span, con-
crete is by all odds the best material.
Its valuable qualities are so well
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known that it is not necessary to
dwell on them. It is sufficient to say
that it is composed of materials eas-
ily obtained, requires no great skill
in the making and can be moulded in-
to any form and designed to withstand
any strain. -

For the smaller openings, we usually
find either wooden culverts, vitri-
fied clay pipes, corrugated metal cul-
verts, cast iron culverts, either plain
round, or some patented form, or
concrete,

In this day and time we find no one
advocating the wooden culvert; it
should not be placed in a highway un-
der any circumstances. The use of
clay tiling is decreasing. In this cli-
mate its life is very short, frost being
very destructive. If used with well
drained foundations, carefully laid
and sufficiently covered, it is a good
material. g

Corrugated metal as a culvert mate-
rial has not been in general use
long enough for experience to demon-
strate its actual value. While it has
some advocates outside of the manu-
facturers, they are few, and people
who buy it generally do so secretly
apelogizing, and thinking they cannot
afford something better. Its advan-
tages are that it can be cheaply and
easily installed. It can be subjected
to considerable abuse in handling
without injury, and if washed out cur-
rugated metal culverts can be put back
into place uninjured. Its use in the
smaller sizes is advisable where there
is not enough head room for a concrete
culvert, or where foundations are such
as to make it unduly difficult to build
concrete safely, but in the larger
sizes its cost is at least equal to the
cost of a concrete culvert of the same
capacity, and as now manufactured,
these larger culverts are not as strong
DProportionately as the smaller sizes.
The advocates of this material, in or-
der to create the impression that it
is permanent, frequently call attention

to the fact that corrugated meta:
culverts are sometimes used in
railway construction work. It is true
that these culverts are often so
used, but not because they are perma-
nent. In work of this character, it of-
ten happens that vexatious and costly
delays in grading occur because of un-
completed culverts. In such cases,
corrugated metal solves the problems
These culverts can he bought and in-
stalled in the shortest of time, and it
is cheaper to replace them with cou-
crete culverts later than to delay the
work waiting for the pemanent cul-
vert to be built during first construc
tion.

Cast iron is an excellent material
for culverts, being much more endur-
ing in the ground than steel. The
only thing against it is its first high
cost. It should be bought in the plain
circular form, rather than in any of
the patented forms.

Whenever a culvert is being built,
using any form of manufactured pipe,
whether it be vitrified clay, corrugated
metal or cast iron, the culvert can-
not be considered complete until it is
equipped with suitable end and wing
walis, either of stone or concret. ma-
sonry. The end walls should be car-
ried down to a depth which will in-
sure against undermining, and the
walls extended sufficiently to protect
the filling over the culvert. In esti-
mating the cost of a culvert of this
kind, the cost of these end walls
should always be included.

Concrete may be considered as com-
ing closer to filling all the require-
ments than any other material we
have. It can be built in any form,
round, arched or flat. Placed in the
ground, it does not rot like tiruber or
rust like metal; reinforced with steel,
it will resist tension as well as com-
pression, thus withstanding the frost
which destroys vitrified piping.

In the smaller sizes, that is, up to
about forty-eight inches, it is probably
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best to build concrete culverts circular
in shape, using a collapsible metal
form. There is a large number of
these on the market, seme crude and
inexpensive, some elaborate and high-
priced. They are all good, some bet-
ter than others. A town with a large
number of culverts to build should
buy one of the better kinds.

Larger than forty-eight inches and
up to about twenty feet, concrete cul-
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the site happens to be in a low place,
this rise will be enough to make an
ugly hump in the road. If built flat,
the height of the floor can be made
anything desired and the grade of the
road remain unbroken.

Above twenty feet, reinforced con-
crete bridges should be built arched,
or with girders.

The cost of these two types is about
the same for spans up to about forty

Reinforced Concrete Arch Bridge, Town of Medford, Taylor
County, built by Stein Constructing Co. of Medford. De-
signed by Highway Division, Wisconsin Geological and Natural
History Survey.

verts and bridges can best be built
flat. The advantages of the flat
type of bridge are that it can nsually
be built cheaper than the arch type
and that it can be built to fit any
grade, Building the forms for an
arch requires considerable cutting of
timber; building the forms for a slab
bridge requires very little. An arch
to stand up must be built with its
proper rise. If we should build an
arch of, say, twelve-foot span it
should rise from three to six feet. If

feet, when the advantage is with the
arch. In Wisconsin very few rein-
forced concrete bridges of long spans
have been built, bul the number is
fast increasing.

The Steel Bridge.

For spans lenger than forty feet, it
is cheaper to build of steel. Steel as
a bridge material has oaly one draw-
back; it will rust and requires fre-
quent paintings, but with ordinary
care, a steel bridge, substantially de-
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sighed and well built, should endure
for fifty years at least. Rust gener-
ally does the greatest damage at the
efid bearings, where dirt is allowed to
gather ifi and around the shoes, hold:
ing moisture against them, so that we
frequently find bridges with the end
posts completely rusted throtugh near
the floor, while the otlier portions of
the structure ate in no way affected.
This condition cah be remedied by
placing a concrete curb around the
end bearings to keep the dirt away,

The Fleor of the Bridge.

The first steel bridges buill had
plank floore and even now many are
beihg built in this way. Plank floors
should be avoided wherever gat all
practieable and a permanent floor
used. Bo far reinforced concrete has
given better eatiefaction than any
othet type of permanent floor, Its
only drawback is its great weight,
which makes it dangerous, except in
rare ingtances, to use it on structures
originally designed for wooden foors.

Varione kinds of wooden block
floors, all lighter than reinforced con-
crete have been tried, but with indif-
ferent muccees, ®o far as country high-
Way bridges are concerned. Tlere is
always so much vibration to these
bridges that the blocks composing the
flocre are very hard to hold in place,
besides these floors are much more ex-
pensive than the reinforced concrete.

The weight of a reinforced concrete
floor five inches thick is about seventy-
two pounds per square foot. The
earih covering, which shouid always
be on a concrete floor, will vary in
thickness, but will generally weigh
about thirty pounds per square foot.
Under ordinary conditions, te estimate
the weight of such a floor with its
covering, -at one hundred pounds per
square foot, which is sixteen hun.
dred pounds, or four-fifths of a ton
per linear foot of bridge, is very mear
correct. On long bridges this weight
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becomes very great and requires very
much stronger truss work for its sup-
port than would be the case if the
floor were planked. This, of course,
Costs extra money and the cosL in-
creases very much more rapidly than
the span.

Under ordinary conditions of wear
and at the present price of lumber, for
8spans greater than one hundred and
twenty-five feet, it costs less money
to replace the planks when worn out
than to pay interest on the excess cost
of the bridge with a concrete floor, but
this does not mean that it is helter 1o
build these.lighter spans. The price
of lumber is bound to rise and with
a plank floor there is always a dan-
ger that some single weak plank may
cause an expensive accident. Usnally,
however, where a long bridge 1s
needed and the concrete floor is de-
sired, it is more economical to bujld it
in a greater number of short spans.

The Substructure.

In  building reinforced concrete
bridges, it is not possible to use any-
thinz but a solid masonry substruc-
iure, but with steel bridges many dif-
ferenl kinds are in use. The common-
est are solid abutments of stone or
concrete masenry, steel tubes filled
Wwith concrete and supported by piles,
and driven iteel piling, usually
[-beams, encased in concrete. The lat-
ter type is good for I-beam bridges and
where the materials for concrete are
high-priced. The steel piles have
very little supporting stremgth. They
serve more as anchors to keep the
abutments in place shorld they be
undermined. For this reason they
should be long enough to reach far
below any danger of wash. This type
of substructure shouid not be used for
very long or very heavy spans.

Tubular piers do very well where
they are wsed to support vertical
loads only, but should mot be used %o
hol@ an embankment, as they are easi-
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ly pushed out of plumb. They are
easier to set in water than any other
type of foundation and easier to make
secure againsi wash than any other
tvpe. Because of their low first cost,
they have been used in a great many
places where they are not the best,
but their use, excepc for ecenter piers,
is decreasing.

Solid abutments of stone or concrete
are far superior to any other type of
subs“ructure and concrete is better
than stone. The only disadvautage
of these heavy abutments is that they
sometimes cost more money than
some other type. They should always
be designed not only to carry the su-
perstructure, but to resist the thrust
of an embankment by their own
weight. If built on soft soil, or where
there is a possibility of undermining,
they should be supported on piiing.

The subject of highway bridges is
so broad that volumes can be writ-
ten about it. As now designed, the
appearance of a bridge, which is
really a very important consideration,
receives no attention, and the greater
part of the bridges now built 2ar~ as
ugly as the proverbial “home-made
sin.” The foregoing has served merely
to call brief attention to the differ-
ent types of bridges in ordinary use.
with the advantages and disadvan-
tages of each. The end sought should
always be to secure permanent work,
designed to fit special conditions, and
with an eye to the appearance of the
work when completed. To secure this
the plans should be prepared by some
engineer, a specialist in this line and
disinterested, one who will not stand
to gain or lose by advocating any
particular kind of structure. By em
ploying a man of this kind, any town
hoard building a bridge may be cer-
tain that such advice as they receive
will be given them with a view of
protecting their own interests and not
to in any way advance the interests
of the designer,

WISCONSIN FARMERS’ INSTITUTES.

DISCUSSION.

Mr. Kadonsky—How thick do you
recommend these concrete floors, say
for a span of thirty feet?

Mr. Torkelson—Well, it depends up-
on the number of lines of joists in
the floor; that is, the distance between
the stringers which run lengthwise of
the bridge. The way they are usu-
ally placed, it should be about six
inches. We make it six inches in the
center of the roadway and taper it off
to five inches at the curb, although
some people do design it an inch
lighter than that.

Mr. Kadonsky—Don't you find this
concrete floor pretty slippery com-
pared with a dirt floor?

Mr. Torkelson—It should always
have a dirt covering.

Mr. imrie—Would it be safe to run
a traction engine over that cement
without a dirt covering

Mr. Torkelson—It would simply cut
the cement floor to pieces faster. The
floor ought to hold up all right. One
of the reasons for having dirt on it is
to secure better footing for horses, as
well as to protect the cement floor.

A Member—Are most old bridges
strong enough to stand a cement
floor? .

Mr. Torkelson—No, except in very
rare instances. It will make the ad-
ditional load of sixty or seventy tons.

Dr. Porter—How much heavier steel
would you have to use to carry a ce-
ment floor than an ordinary plank
floor?

Mr. Torkelson—For short spans, like
forty or fifty feet, I have seen a num-
ber of bridges designed for plank
floors that I would not hesitate to put
a concrete floor on, but when you get
up around one hundred and twenty-
five feet, there is a big difference. I
couldn’t say just the percentage in the
weight of the steel, but as far as cost
in money is concerned, the following
example will illustrate. A one hun-



‘gpe'r$ ‘eord jwnuop

= forang Lx0)syH [wanjuN puv [wopFo[op uSUOISFM ‘UOISIAT( AemySig £q pauSisaq ‘ojuooo
Jo '0op ¥ Wwg Lq ing ‘£puno)y 03u0d) ‘vus JO UMOY, ‘OFpHg JOpAIY) 0)9I0u0)) padaojuroyy
ol N -
w
=
w
2]
=}
o
7}
-
(=]




60 WISCONSIN FARMERS’ INSTITUTES.

dred and twenty-six span with plank
floor costs about $2,200.00. Under like
conditions, a similar span, with rein-
forced concrete floor, costs about
$3,000.00,

Dr. Porter—The vast majority of
our bridges are over small sireams,
thirty-five to forty feet. ;

Mr. Torkelson—There it would pay
to have an engineer look each particu-
lar bridge over.

Mr. Bradley—In many places where

there are old steel stringers, by the |

addition of more iron could we put on
a concrete floor?

Mr. Torkelson—That is possible.

Mr. Stiles—What are the advan-
tages of having the flat bridges in
marsh land over the arched bridge?

Mr. Torkelson—An arch must have
some rise; if you build a twelve-foot
arch, it should rise from three to six
feet, and to get over that you often
have to have an ugly hump in the
road, while with the flat bridge you
don't need to grade up at all. We
have built spans up to twenty feet,
built them flat; that is, with reinforce-
ment, without I-beams. We build
reinforced concrete bridges with spans
up to thirty-six feet, but in those
cases we use a high girder on the
side. With a thirty-three-foot span,
we make a set of girders six feet

high, and those are of reinforced con-
crete.

Mr. Kadonsky—What is the best
soll for covering that concrete?

Mr. Torkelson—The best is clay and
gravel, something that packs. It
shculd be thick enough to keep pound
together and protect the concrete
from horseshoes, traction engines,
etc. It is more of a cushion than any
thing else to take up the wear of the
road,

A Member—Would the dirt on top
have a tendency to rot the concrete?

Mr, Torkelson—Concrete won’t rot;
in fact, if you can set the con-
crete and keep it a little bit damp, it
is all the better for it. If it sets
slowly it will be stronger.

A Member—Which is the best and
most inexpensive, a ten-inch square
concrete culvert, or a corrugated iron
culvert ten inches in diameter?

Mr. Torkelson—I don’t think there
would be much difference in the cost.
In building a conecrete culvert, the
most expense would be the molds. It
also depends on the cost of yonr ma-
terial. If you are in a country where
you have plenty of good natural
gravel, concrete is not very expensive,
but if you have to haul it several miles
it becomes very expensive.
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FIRST PRINCIPLES OF ROAD CONSTRUCTION.

A. R. Hirst, Madison, Wis.

Mr. Hirst.

1 want it to be understood that this
paper simply covers the broad foun
dations of the subject and makes no
effort whatever to touch on some of
the engineering or structural details,
which might possibly be best brought
up in the discussion, if any one is in-
terested.

This would seem to be a late day
to discuss the first principles of read
construction, but we find these prin-
ciples so often seemingly unknewn or
disregarded that it was thought worth
while to touch on them again, s¢ that
those in chafge of road construction
throughout the state might be re-
minded of what they already know or
should know.

The general principles which apply
to the proper location, constraction
and maintenance of roads are as old
as highways themselves and as simple

as the alphabet, yet we find them
more honored in the breach than in
the observance. We can think of no
better way to consider the subject
than to enumerate a few of the prin-
ciples applying to each great class of
road and give with each broad rule a
few words of explanation, which may
perhaps give you an idea of the basic
laws which are the foundation of all
successful road work.

Location.

1. Never climb a big hill if a way
around it can be found.

This is often neglected and in com-
mon practice it has been replaced by
this rule: “Never go around a aill if
it is possible to go up over it and
down again.” The wishes and whims
of adjacent property owners are too
often put ahead of the welfare of the
whole people in road location near
hills. A steep hill, long or short, is
a big tax on the community travel-
ing it, and the first step toward bet:
terment of roads is to cut down or to
go around such hills.

2. Never climb a hill in a short dis.
tance if you can find a long way to the
top.

The thing that makes a bad hill is
more often a steep pitch or piteches,
rather than the height that has to be
climbed. If the top of a hill is one
hundred feet higher than the bottom
and the road up it is only one thou-
sand feet long, the grade of ten per
cent is hard to get up, especially
in “soft weather.” But if a read two
thousand feet long climbs gradually
up the same hill, giving a grade of five
per cent, the hill almost disappears
for practical purposes of hauling.
Make it a general rule to start to
climb a hill before you get to it, and
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the sooner you start the better the
road will be.

Another important poeint is to never
allow the road to start down hill af-
ter you once start to climb. It makes
travel climb part of the hill twice and
steepens all the grades. When you
start up, stick to it!

3. Don't stick slavishly to section
and land lines in laying out roads.

Remember the Lord fixed the best

very little difference in the distance
between two points, but a few big
hills make bad traveling and expen-
sive hauling.

Construction.

1. Build dirt roads in the Ilate
spring and early summer months.

The reason for this is self-evident.
It gives the road a chance to settle
and pack under travel before having

Macadam road in Dane Co. near Madison. Cost (contract),

52 cents per linear foot nine feet wide.

Planned by High-

way Division, Wisconsin Geological Survey.

places for roads to go long before
man learned to run the compass or
transit. Straight roads and section
line roads in rough country are usu-
ally examples of poor judgment in
those who first laid them out, and of
just as poor judgment in those who
keep them there. All things being
equal, or even nearly so, by all means
build the roads straight and keep them
on section lines if you will, but in
rocugh country, where Nature made
nothing straighit, make the roads wind-
ing also, and get good grades. A
few twists and turns and curves make

to stand the rigors of winter and the
next spring’s break up. If yvour pres-
ent road system doesn’t allow road
building to be done in the early
months, the best thing to do is to
change it to one that does.

2. Make the center of the road
higher than the ditches and keep it
so.

“Foolish,” you say, “everybody
knows that.” Perhaps they do, but if
a large proportion of the roads in
Your vicinity are not kept the other
way around, you are living in a good
neighborhood.
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Give earth, gravel or stone roads a
crown of at least an inch to the foot
for the center sixteen or eighteen
feet, and make it even steeper as you
get toward the ditches. Have the
center of the road at least fifteen
inches higher than each ditch and_
give water a chance to get to either
ditch at every foot of the whole iength
of the road. A distance of from
twenty to twenty-fire feet hetween
ditches is usually ample. Don’t build

WISCONSIN FARMERS' INSTITUTES.

ter from the up hill side across and
away from the road.

4, Cut a wide opening through tin-
ber and keep brush and bushes cut
well away from the roadside.

This should need no explanation. If
the sun is to dry out a road, it must
first get to it.. Many of the “awful
bad” places in our roads need sun-
light more than any other one thing
to make them good. A few shade
trees or a row of trees at or near the

Granite road bound with limestone screenings, near Almond,

Portage Connty.

Nine foot stone surface

en sand, Ex-

perimental road built under the supervision of the Highway
Division, Wisconsin Geological Survey.

more width than you are golug to be
able or willing to keep smooth and
free from weeds and brush.

3. Carry water across the
under the road and not above it

In other words, build eulverts. The
water break and “thank-you-marm”
may be sometimes necessary on very
steep, long hills, but the places for
their use are very few and far be-
tween, when a road is properly
crewned and maintained and proper
culverts are in. In building enlverts,
small or large, it pays to build the
best—concrete. In side hill work, put
in culverts often and throw the wa-

road

fence line are a nice thing, but lots
of irees near a clay or loam road are
certainly harmful in wet seasons.

5. When laying stone or gravel
roads, put your material in a trench.
Don’t pile it up in a hog-back on the
grade.

This is the one most important
thing about stone or gravel road con-
struction. Cut out a trench down the
center of your road wide enough and
deep enough to hold your material.
Thiz keeps it from spreading as it is
packed, gives you all the material you
put on the road in the place wkere it
will do you the most good, and when
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the road is finished if you want to
turn out, the dirt edges or shoulders
offer an easy opportunity, as they are
flush with the edge of your stone or
gravel. Spend some time and money
in fitting roads to receive these ex-
pensive materials. No community is
rich enough to throw good stone or
gravel cn an ungraded, undrained or
untrenched road bed.

6. Before hauling gravel long dis-

WISCONSIN FARMERS' INSTITUTES.

binding clay. Excessive clay or sand
or big stone don’'t help—they injure—
the finished road, and it seems fool-
ish, and is fnolish, to pay more money
for the privilege of getting pcor re-
sults than it would cost to get good
ones.

Maintenance.

1. Keep the road crowned.
2, Keep the road smooth.

Macadam road mnear Arcadia, Trempealeau Co., built by E. J.

Matchett, County Highway Commissioner.

Plans furnished by

Highway Division, Wisconsin Geological Survey.

tances to a road, it pays to make it
right for road use.

Thousands of dollars are wasted an-
nually in the state in hauling gravel
with too large percentage of sand,
clay or big stone and dumping it on
the road just as it happened to occui
in the pit. It is much cheaper to
screen out the excess sand, clay or
stone at the pit, and haul to the road
only that part of the pit’s contents
which are useful in road work, which
is a mixture ceonsisting of sixty-five
Per cent stone up to three inches in
size and thirty-five per cent of good

These two rules go together and
both must be observed to get good re-
sults. If a road has a good crown, the
best way to keep (he crown, and at
the same time to keep it smooth, is
to use after every rain the earth road
drag, split log drag or King drag—
three names for the same general
thing. Used after rains, there is na
other tool that will maintain a road
as ‘well at as little cost as will this
drag, and some method should be
taken in every town to insure their
universal and persistent use on all
clay or loam roads. This is the only
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practicable way to give dirt roads the
proverbial stitch in time that saves
nine.

If a road is badly out of shape o
deeply rutted, or both, re-grade it with
the road machine, getting the distance
of twenty to twenty-five feet between
ditches, with the center from fifteen
to eighteen inches higher than the
ditches. In doing this work, use a
plough to loosen the dirt with and
pull it in with the grader. Don’t
expect - to plow with the latter and
move earth at the same time. Keep
ploughing and pulling in alternately
until the right shape and crown is se-
cured. A traction engine is botli bet-
ter and cheaper than horses for heavy
rcad machine \301‘1{ and should be
used oftener. Do this work early in
the year and see that the road is sub-
sejuently dragged a ter every rain.

3. Keep the ditches and culverts
open.

The Lest made ditches and best
built culverts sometimes clog and hold
watér. Whenever you see water
standing after a rain, fix that place
so water won't stand at that
place after the next rain. Remember
that the very foundation of all road
building is “Get the water off the road
and away from the road.” The battle
is only half won when you gel the wa-
ter tno the road ditches; you must get
it to flow out and away from these
ditches if you want to keep a good
road surface.

4. Read the other three principles
over.

They include all the primary req-
uisites for successful road mainte-
nance. You can build a beautiful dirt
road; smooth, well crowned and well
shaped, but uniess you observe more
or less faithfully ihose three rules
your work will be lost in a few
months. There is no easy way to get
good roads of any kind except by the
use of money and hard work, but even
these do not assure good dirt roads

unless there is added to them the con-
stant attention of the road drag or
some other smoothing tool,

The foregoing covers briefly most of
the first essentials of good road work
and the reader is probably tempted to
exclaim, “Why, I knew all of those
rules before; anybody knows them
who knows anything about roads!”
True, and yet how many of these very
A. B. C’s. of road building are neg-
lected in your town, not once, but a
hundred times; not one rule Lroken
on one road, but probably five or six or
all of them on twenty roads?

You know hew roads should be built,
your neiglibor knows, your whole town
knows, but yet year after year yon
do the same wrong things in the same
old ways and let it go at that. Every-
where there is the same lack of in-
telligent interest in one of the great-
est problems of our time, the preblem
of bringing our roads up to the same
high standard that vther of man’s ac-
tivities have reached. There can be
no doubt that in methods of road man-
agement and road bullding we are far-
hehind the times.

To bring ourselves up to date, we
must first get up a real live Interest
in the subject and create a demand
‘or road improvement. The Almighty
won't give us good roads until we
want them and work for them. As
long as the farmer hangs on to the
small district labor tax system of our
grandfathers and does his road work
under his next door neighbor’s kindly
and considerate direction, or misdiree-
tion, we cannot get good results.

DISCUSSION.

Mr. Imrie—You said that in order to
get up a hill you should commence
climbing before you got to the hill. I
suppose you meant when you saw the
hill you should commence to step
high?

Mr. Hirst—No; the idea of climbing
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the hill and getting at it early is to fil! |

at the bottom, ang in that way you
commence to climb before you get to
it. The easiest and cheapest way is
to seek higher ground where you
would naturally make a fill at the bot-
tom of the hill. It is sometimes a
matter of putting a greater distance
into the hill to be climbed.

Mr. Matteson—The men in ovr part
of the country claim that using the
read grader is not good for the road,
because it throws the sod into the
road.

Mr. Hirst—Throw it out = alto-
gether, or plow it the year before. The
Drobability is the road supeintend-
ent will plow it the year before, in-
tending to bring it in, and the  next
superintendent {orgets to do it.

Mr. Matteson—In some places, if the
road is a little bit wet, you cannot use
a traction engine to haul the grader.

Mr. Hirst—Yes, you have got to
have a good footing tnder your en-
gine, and you have to have a reason-
ably long distance to grade ang it
should be reasonably free from rtones
and sods.

Mr. Scott—If you are putting sods
into your road at all, you should put
the other subsoil over it.

A Member—Would you have a dirt
read twenty-six feet from ditch to
ditch?

Mr. Hirst—Not always. As a mat-
ter of general observation, the nar-
Fower a dirt road is, that affords room
for traveling, the better it is I think you
will find that where the footing 18 good
the best dirt roads are the narrowest
dirt roads; in other words, the roads
are around twenty feet between
ditches. The distance between ditches
depends on how far above the sur-
rounding country you want the center
of your road to be. If it is marshy,
you want more width.

Mr. Bradley—What sort of a scheme
do you use for screening gravel at the
pit?

Mr. Hirst—In some cases we take
an ordinary screen having poultry
wire, an inch and a half or two-inch
screen. If you are going to build
much road, the cheapest way is to
have an elevating arrangement, ;ust as
you would do to carry crushed stone
from the crusher up to the bins, and
send it to a revolving cylindrical
drum, ‘

Mr. Toole—I wish to emphasize
what Mr. Hirst says as to the value
of paying cash instead of working out
the road tax. We have followed that
plan for several years and we fee!
that it would be a very poor farmer
whe could not very well occupy his
time in looking after his own business
rather than to be subjected to the cali
of the pathmaster. There is another
point not mentioned in Mr. Hirst’s pa-
per which is of importance to those in-
tending to establish a side track on a
macadam road. It is of great value
o us to have a side track and it costs
almost nothing, because people do net
get into it when it is muddy.

Mr. Hirst—You mean simply where
the ordinary ditch widens out into a
flat space of six or eight feet?

A Member—Wouldn’t it be cheaper
to have each farmer work his own
piece of road instead of having the
state do it, as it is talking ahout do-
ing? -’

Mr. Hirst—I think you misunder
stand the subject of State Aid. There
is no movement on hand in this state
to take the management and tne ex-
penditure of the road funds on the
general roads of the town ounl of the
hands of the town. The idea is sim-
Dly to have Slate Aid in the construe-
tion of stone snd gravel roads, in the
construction of bridges ang the cut-
ting down of hills on a few selected
highways. The-idea of State Aid does
not disturb the present system of
working out your taxes in labor as it
is now.

A Member—Those away from the
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road like that wouldn't get any benefit
of it and have to pay the benefit for
others.

Chairman Scott—In that case it
would be better for the town to get
into the game. .

A Member—If the town should build
nice roads, gravel them and every-
thing, there would be no nice roads for
the farmers, there would be so many
automobiles they would spoil them for
the rest of us.

Mr. Toole—I haven’'t an auto as
many farmers have, and they are very
hard on macadam roads, I admit. In
our town of Baraboo, the roads branch
out from the city like the spokes of a
wheel, and people who never thought
of owning a horse enjoy the fun of
owning an automobile and go back
and forth on our roads just for the
fun of pushing against the wind, and
they certainly are hard on our roads.
On the other hand, 1 will say we have
found the automobilists very consider-
ate to farmers, they take their share
of the road and no more, and we take
our share and no more. They are cer-
tainly harder on the roads than our
wagons are.

Mr. Hirst—We take the view that
the road that is good enough for the
automobile i3 none too good for the
farmer.

Mr. Chambers—For that very rea-
son, that the automobiles are harder
on roads than wagons, it is certainly
only fair to ask the people of the city
and the country at large to help sup-
port those roads as well as the farmer.

Mr. Toole—The city people have
tried to argue that that was not fair,
that they should not share the expense
of making permanent roads in the
country. The fact, is, if you count
the number of miles traveled back and
forth by the city people, they are using
more actual miles of road than we
are, so it certainly would seem just
that thev should help in the expense
of keeping up the roads, it is just as
important to them as it is to us. On
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the other hand, if we had no means of
reaching the city and no means of
reaching the railroads, I do not know
where the farmers would be.

Dr. Porter—I believe with Mr. Hirst
that we make our dirt roads too wide.
Down near my home there is a strip
of highway well graded up, about
seventeen feet, perhaps, from the
ditch on either side of the road, and
that road is nearly always goed. I
have very pleasant recollections of a
lot of little narrow highways over in
Switzerland and Bavaria and Italy. I
shouldn’t think they were over eight
feet wide, with the grass grewing
right up to the highways, and some of
them having a little foot path on the
gide, so there is no waste land there,
We traveled over the Appian Way for
several miles and 1 measured it in
veveral places, it is only sixieen to
thirty feet in width, from one curb-
stone to the other, and the old road
has been used as a military rcad for
nearly two theusand years. I believe
we are extravagant in the matter of
roads.

Chairman Scott—If you will pardon
the chair, T will say I believe it is
largely a matter of local conditions.
There is in northern Wisconsin a
large area where we have down pos-
sibly one and a half feet below the
surface what we ¢all hardpan, which
makes a splendid road material
Now, if we were to cut our gutters
deep enough to get that material up
for the surface and have a narrow
road, why the banks would be alto-
gether too percipitous. We can only
do that by making our roads wider.
Where. we have wide roads that are
flat, they are nearly always poor
roads, but where they are all well
crowned up, I believe the wide road is
better.

A Member—On the country roads
where the road is leading from one
point to another, it needs a wider
road than where there is very little
travel.” The narrower road keeps in
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betier condition, but it depends on the
amount of travel that goes on the
road.

Chairman Scott—Such narrow roads
as the Doctor has spoken of here in
bad weather would become impassable,
they would go to pieces in a short
time.

Mr. Imrie—We have an example of
that near New Richmond. If that road
were narrower, we would go out of
sight entirely.

Mr. Toole—The road between Bara-
boo and King's Corners is a narrow
road, all the way from sixteen feet to
ten, and those narrow roads are grow-
ing in favor, but, of course, the ques-
tion is always there, what are you go-
ing to do when teams have to turn

out. I really doubt if a sixteen-foot
macadam road is necessary.

Mr. Hirst—I agree with Mr. Toole.
While we do not for a moment claim
that in a case of gravel and stone a
twelve-or-sixteen-foot road is not bet-
ter than a nine-foot road, we do claim
that they are not enough better to
justify the extra expense. The stand-
ard type we have adopted is now a
nine-foot road, with from twenty to
twenty-four feet between the ditches.
Of course two loaded hay wagons, in
order to pass, will have to have about
twenty feet, and that is the kind most
of our farmers think we should have,
they want the kind of road that would
allow a skittish lady driving a skittish
horse to pass an automobile, which
would take about a forty-foot road.

REPAIRING THE OLD BARN,
E. C. Jacobs, Elk Mound, Wis,

What shall we do with the old barn,
especially the old dairy barn, is a ques-
tion that is being considered by many
of the farmers of Wisconsin. Barns
buiit twenty years ago may have been
good buildings for the time in which
they were built, but they have not
only become out of repair on account
of their age, but they have become
“out-lawed” on account of the advance-
ment made in barn construction, and
the better conditions demanded at the
present time for housing the dairy
herd. The dairy barn today must be
more than a shelter from storms and
a place to feed stock: it must be a
suitable place for the manufacture and
handling of human food.

Under the old conditions it was the
custom, at it is now with some street
car companies, to crowd as many ani-
mals into a given space as possible,
regardless of their comfort, but the
care of the dairy herd under modern
sanitary conditions makes the comfort
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and cleanliness of the animals and the
convenience of the attendants of more
importance than mere economy of
space, so that the repair of the old
barn usually becomes one of remodel-
ing and rearranging, as well as repair.

I know of nothing that will better
demonstrate the lack of knowledge of
barn construction iwenty-five years
ago and the unfitness of wood as a ma-
terial for floors than the removal of
an old barn floor.

It is a sure thing that the old barn
did not have enough light, so plenty
of windows placed at the best advan-
tage should be provided for, and then,
when the work is completed, a good
coat of whitewash will add to their
effectiveness, as well as to the cleanli-
ness and attractiveness of the cow
home.

A Plan For Remodeling a Barn.

Now, for the benefit of the discus-
sion, I propose to offer the plan used
in the remodeling of my barn this
summer; not because I think it Is the
best one that can be brought out, but
simply as something to criticize and
start a discussion. Although ii may
be too late for me to profit by what
may be said here, it may be profitable
for others to avoid the mistakes which
will probably develop in my work.

I will briefly try to explain the prob-
lem which we have before us. The
barn was fifty by ninety-zix feet, built
about twenty-five years ago. Of
course we had to put on a new roof,
and we used for that purpose shingles,
which I believe is the best material
at the present time for the cost. 1
have figured some on galvanized iron,
but have concluded shingles are best.

For the floor consiruction there cer-
tainly is no question but that concrete
is the very best material that we can
use for that purpose, and for many
purposes for which we have been us-
ing lumber in the past. So we

used concrete quite liberally. We
found that the sills of the barn were
more or less rotten, also a great many
of the posts, especially near the door-
ways, were rotted, and I do not know
of anything that will show one his pre-
vious foolishness more than taking out
one of these old floors and seeing what
a foolish thing it is to put lumber in
the sill of the door, in the sills of the
flcor and the barn floor. Every
sill was rotted. so we put under jack
screws and put concrete piers under
each post of the barn. Then we re-
moved the siils between those posts
and put concrete in place of the sills
and filled the wall up between the
sheeting, digging down a foot or two,
so it made that part of the barn ab-
solutely solid.

The doors for the cows are on the
south side. A feed alley is along the
east end of the barn, then a rtow of
cows, a walk behind the cows, then
ancther row of cows that face the
other way, and so on, making five
rows of animals, first heading one
vay and then the other, and doors
opening in each of the walks, the one
at the west end being made a little
wider and with a wider door, so we
can drive a loaded wagon in there.
All the door sills are made of cen-
crete reinforced with iron. The gut-
ters behind the cows are eighteen
inches wide; the platforms wvich the
cows stand on are four feet and six
inches; the mangers are two feet in-
clusive on the outside, with a slant-
ing face in front, allowing the top of
the manger to be about thirty inches
from the stanchion, so that lets all
the feed come down near the cow’s
nose.

The walks behind the cows are six
feet between Lhe gutlers and the feed-
ing alleys are six feet between the
lower part of the manger, -giving
ample room for the use of a car to
carry the ensilage and ample room for
walking behind the cows and for
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cleaning out. *The depth of the gut-
ter is eight inches on the side of the
cow and four inches on the side of the
walk, the platform on which the cow
stands being four inches higher than
the walk behind the cows.

An alley runs on the north side the
whole length of the barn, making it

by sixteen, then a calf pen ten by six-
teen, with an alley about six feet
wide with mangers for feeding the
calves. Then there is another calf
pen and another pen which can be
used for cows at calving time, or
anything of that kind. There is a
stairway going up from the end of the

Jersey ecow, Miss Narcisse, Grand

<o
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Champion Female, bred by ex-

hibitor, Wisconsin State Fair, 1911; first in Test Records. Owned

by W. H. Clark, Rice Lake, Wis.

convenient to feed from different al-
leys, and is five feet, six inches, mak-
ing ample room to run a truck there.
The walk behind the cows has an over-
head track in which a manure carrier
is run, and switches so that is all run
out and dumped on the north side of
the barn, where there are no cows
running. A row of box stalls and calf
pens extend along the west end of
the barn and take up about sixteen
feet. First we have a box stall nine

alley which runs along the north side
of the barn.

The silos are on the north side, two
of them, standing near together, and
opening into the feed alley. One is
twenty feet in diameter and the other
sixteen feet.

That, in a short way, is the problem
which we have had to work out. There
are some things I already feel like
criticizing. One is that we have not
provided enough calf pens.
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We use a swinging stanchion,
which can be adjusted to .the gize of
the cow.

DISCUSSION.

Mr. Stiles—What provision do you
make for ventilation?

Mr. Jacobs—We have -a ventilator
opening from the wide alley two and
a half feet square. We have another
ventilator that is not a very good one
along on the other side of the barn,
which runs up the side of the harn and
up the rcof, which was built quite a
iong time ago, but is not large enough.
This other one works very well. It
goes right up straight, going up the
side of the purline posts, up as high
as the roof of the barn; it works so
well we have to be careful about driv-
ing the little calves by there, they
might be carried out. Sometimes the
cat is.

Mr. Imrie—Do the cows lie on the
cement floor?

Mr. Jacobs—I wish you had not
asked me that, but the fact is they do,
otherwise than what straw we keep
under them. We supply them with a
great deal of straw and have never
had any trouble yei in that respect.
We have no trouble keeping straw un-
der them, as we had on the wooden
floor. We leave the cement a little
rough, and it holds the straw quite
well. Another thing, there is a par
tition between each cow, so that she
isn’t crowding and reaching for food,
which pushes away the straw a good
deal,

Chairman Scott—In case a man has
not an abundance of straw, wouldn’t
you advise him to cover that cement?

Mr. Jacobs—I would advise it cvery
time. It can be very easily done
with plank or some boards put down
with a band of iron under them, which
makes it easy to pick them up at any
time. That is what I expect to do.

Mr. Imrie—Are your ditches wide
enough?

‘left rough, we just leave
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Mr, Jacobs—They do very weil, bu:
1 should rather have them twenty to
twenty-two inches than tc bhave them
narrower.

Dr. Porter—Does the bottom of the
ditch slope backward, away from the
cow?

Mr. Jacobs—No, it is flat, straight
across, but it is about an inch
lower at one end than the other.

Dr. Porter—Wouldn't you prefer to
have the ditch slope backward, so as
to keep the cow’'s tail clean?

Mr. Jacobs—In that case we would
have to have a ditch about three or
four feet wide, and | do not waut one
that wide.

Ir. Porter—No, my ditches are
twenty inches, and I think the slope is
one and a half.

Mr. Jacobs—My
longer than that.

Mr. John Imrie—I find that the best
preventive against their swiiching
their tails and getting them dirty is to
put straw in the gutter, because if thz
gutter is level it is easier to clean out
and the liquid will run down to the
lower corner if it i8 not level and
there will be a little space there that
it will be almost impossible to keep
clean. By putting a little more bed-
ding into the gutter it would be all
right.

Mrs, Dynes—Is the walk behiud the
cows built up slanting, or is that
level?

Mr. Jacobs—S8lightly sloping.

Mrs. Dynes—Isn't there danger,
when the cows come in with their wet
feet, of their slipping?

Mr. Jacobs—No, we have not found
any more difficulty than with the
plank. Of course the cement floor is
it rough,
stripping it off with a straight edge,
no trowelling down.

Mr. Kadonsky—What provision was
made to bring fresh air into the barn?

Mr. Jacobs—That is another ques-
tion I wish you had not asked me,
because we have not made the provi-

cows’ tails are
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sion that is recommended, stil! we
have openings enough around the
doors that we could not help, so we
are getting very good ventilation.
Supt. McKerrow—Your barn
breathes and you could not help it.
He did not dare put any inlet in his
barn, because he was afraid the suc-
tion would take out all his calves.
Mr, Martiny—If you were going to
build a new model dairy barn, would
vou build it that wide, or would you
build it about thirty-six feet wide and
longer, and have two rows of cows
running the long way of the barn?
Mr. Jacobs—Oh, I hope I have
learned something in the twenty-five
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years since I built that barn. We are
simply trying to make the best of
the barn we already have there.

Mr. Arp—Did I understand you to
say that the bottom of the posts are
concrete? Is the top of that wall
level, is what I mean.

Mr. Jacobs—The wall was level and
the posts were set in it before, but in
some cases they are level. In other
cases, where the posts were rotted, we
cut them off, but they were built of
concrete up to meet the post. The
wooden post is not below the level of
the wall and there is no chance of
water getting down and rotting the
posts of that barn.

CONCRETE AND HOW TO MAKE IT.

C. K. Arp,

Assistant Inspecting Engineer
Universal Portland Cement Company,
Chicago, Pittsburg.

Mr. Arp.

Concrete is a comparatively new
building material which few farmers
have acquired the habit of using, proba-
bly because they do not understand
it and imagine to comstruct all the
buildings, fences, walks, floors, lanks,
troughs, ete, of it is impracticable.
The intelligent farmer, however, is be-
ginning to realize that the supply of
Lis old-time building materials is be-
coming scarce and expensive, and that
he must study concrete and become
acquainted with its adaptability to his
uses. A great deal has been written
on how to build a concrete water tank,
a ccncrete barn floor, a concrete silo,
etc., but very few imstructions have
been given on how to manufacture the
concrete. The success of any con-
crete building or structure first de-
pends upon the quality of the con-
crete which goes into its construction,
and second, upon the workmanship. It
will be the aim of this paper to ex-
plain just what concrete is and how
it should be made.
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Concrete may be defined as an arti-
ficial stone made by mixing together
cement, water and inert materials,
consisting of large and small par-
ticles, such as sand, gravel or crushed
stone. Before going farther, it must
be remembered that the user of ce-
ment is not only a builder but a manu-
faciurer, and as such he must under-
stand the materials he is using, must
exercise judgment in their selection,
and must handle them properly in or-
der to obtain the best results eco-
nomically.

Portland Cement.

Portland cement is a carefully manu-
factured compound which is sold in a
condition to act immediately when
mixed with water It is uvsnally
packed in cloth or paper bags weigh-
ing ninety-five pounds each, four such
bags making a barrel of three hundred
and eighty pounds. Portland cement
is somewhat like lime, in that it at-
tracts moisture, and for this reason
must be carefully protected when
stored. If it gets damp or wet it be-
comes lumpy and hard. If these
lumps become so hard that it is impos-
sible to crush them easily, it has be-
come worthless so far as a cementing
material is concerned. Crushing
these hard lumps to powder will not
restore life to the cement, for in
changing from a powder to a solid
state, the same change has taken
place as when cement, water and
gravel or stone are mixed together,
forming concrete. As this action or
hardening of cement can take place
but once, it can readily be seen that
the cement must be properly pro-
tected until ready for use.

Aggregates.

The inactive materials which are
mixed with cement and water to form
concrete are calied aggregates. The
aggregates are generally divided into

two classes, fine aggregate and coarse
ageregate. The fine aggregate is usual-
ly referred to as that part of the ma-
terial which will pass a screen having
1,” meshes, and generally ccnsists of
sand, but may also consist of gravel
or stone screenings. The coarse ag-
gregate consists of material larger
than 14” and may be gravel, crushed
stone, or, in fact, any hard, durable
material. The aggregate must be
clean, coarse, hard, durable and well
graded. Clean, because if the sand
grains or pieces of gravel or stone
are covered with a film or coating of
clay or loam, the cement cannot per-
form its duty in cementing the par-
ticles together. The sand should be
coarse and well graded, that is, con-
sisting of particles ranging in size
from coarse to fine, the larger sizes
predominating. Such a sand is usu-
ally solid and compact, and requires a
minimum amount of cement to coat
the particles, and fill the voids or air
spaces between particles. A fine sand
is sometimes used by the operator who
is not entirely familiar with the proper
selection of aggregate, but it requires
more cement for a given strength and
more thorough mixing, and therefore
is not economical to use.

The aggregate should be hard and
durable, hard because the concrete
cannot be any stronger than the
strength of the sand and stone which
goes into its make-up; durable be-
cause the sand, gravel or stone should
remain hard. The size of the coarse
aggregate depends largely upon the
character of the work in which the
concrete is to be used. It should al-
ways be such as_will enable the con-
crete to be readily placed in the form
and leave a reasonably smooth surface.

For plain concrete work, one-half
the thickness of the wall of the struc-
ture is often given as the maximum
size of the coarse aggregate, and in no
case be larger than two and one-half
inches.
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Figure 1. A sample of poor concrete.

There was a very poor bond between the gravel stones and the ceinent sand mortar,
as showu by the pockets on the surface and the projecting stones. The par-
ticles of stone in this concrete were covered with a coating of clay and this
together with the fact that the materials were apparently mixed with an in-
sufficient amount of water is responsible for its poor quality. This eompared with
figure 2, where each stone was fractured, shows very clearly the difference in quality.



CONCRETE AND HOW TO MAKE IT.

Proportioning.

An ideal concrete mixture is one in
which all the spaces (voids) between
the pieces of gravel or crushed stone
are filled with sand grains, and all
the spaces between the sand grains
are filled with cement. As such a
mixture is hard to obtain on account
of the variation in amount of volds in
each load of sand or gravel, it is al-
ways better to be on the safe side
and use a little more cement than
that required to fill the voids. From
the definition of concrete we find
that it is composed of water, cement,
fine and coarse aggregate. Defore
deciding upon the relative amounts of
these several materials used in mak-
ing concrete, we must first consider
the kind of work we intend to do.
For instance, such work as tanks, si-
los, troughs, cisterns, etc., where solid,
dense and water-tight concrete and
considerable strength is required, we
use about twice as much gravel .or
crushed stone as sand, and twice as
much sand as cement. This would be
called a 1:2:4 mixture, that is to say,
one part cement, two parts sand and
four parts gravel or crushed stone.
For ordinary work, such as foundation
walls, sidewalk bases, barns or feed-
ing floor bases, a lean mixture could
be used, say (1:21%:5) one pari ce-
ment, two and one-half parts sand and
five parts gravel or crushed stone.
The materials used in making concrete
should always be proportioned accu-
rately by volume, and in sack batches.
As one sack of cement is usually con-
sidered one cubiec foot, it will be found
convenient to proportion the aggre-
gate in a measuring box of one rubic
foot capacity.

Natural Bank Gravel.

Sand and screened gravel or stone,
as found in natural banks, are doubt-
less the most popular ‘aggregate for
concrete work, as they are easily ob-
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tained in nearly every locality. They
are, however, rarely suitable for con-
crete purposes as found 1n their natu-
ral condition, there being too great a
proportion of fine aggregate. As ex-
plained above, that the most econom-
ical concrete mixture was one that
contained about twice as much
screened gravel or stone as sand, it is,
therefore, advisable to examine or test
natural gravel before using, and if the
proportions of sand ind stone are nct
approximately correct, the two ma-
terials gshould be separated by screen-
ing, and remixed in the proper pro-
portion. In some cases it msy be
found cheaper to use a larger amount
of cement with the material as it
comes than to separate the sand and
stone, and remix in proper propcr-
tions.

As bank gravels in different locali-
ties, and in fact the same Ilcecality,
vary greatly, it is impossible to rec-
ommend a fast rule, the operator hav-
ing to work out individual cases for
himself. In order to produce good re-
sults, the proportions of cement and
sand should be 1:114, 1:2 or 1:215 or
1:3, depending upon the character of
the work being done. If mo larger
volume of concrete is wanted for the
amount of cement used, the only way
to obtain it without sacrificing
strength and quality is hy adding
screened gravel or crushed store in
quantities up to and not exceeding
twice the amount of sand.

Mixing.

Mixing of materials for concrete
work should always be done on a
level, water-tight platform. It will be
found convenient to proportion and
mix the materials in equal size
batches. This is usually taken in ce-
ment sack units, one bag of cement be-
ing considered as one cubic feot. The
sand is first measured accurately by
means of a measuring box, and spread
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Fig. 2.

Figure 2 shows the broken surface of a sample of good con-
crete. The proportions of materials used were about 1 part
Portland cement, 234 parts clean, coarse sand and 5 parts
crushed limestone, ranging from one-half inch to an inch
and a half in size. The illustration shows clearly that in
breaking the concrete the fracture followed in a plane, break-
ing each piece of stone rather than pulling the particles of
stone out of the cement sand mortar.

in an even thin layer over the plat-
form. The cement is added and the
two materials mixed thoroughly dry
until of a uniform color, spread out
again and the screened gravel or
crushed stone added and again all
mixed dry until of a uniform color.
The mass is then shoveled up

in the form of a cone, and the top
made cup shape. The water is then
poured into this cup-like receptacle and
allowed to settle down into the mass.
If the water is applied down the sides
of the pile, it is very liable to flow off,
washing the cement from the particles
of sand and stone. The entire mass
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is then mixed thoroughly until of =2
uniform wetness or consistency.
Another method which ~is often
vsed, but not as highly recommended,
is by mixing the cement and sand

of the work being done. Whenever
possible, it -is advisable to mix the
concrete to a medium wet consistency,
or one that will permit puddling or
churning with a pole, thereby working

Figure 3. Permanent mixing platform. The platform should be about
12 feet long by 7 feet wide, and built of 2 inch plank placed on three
4x4 stringers, rounded at the ends, the outer omes projecting a short
distance beyond the platform amd bored for clevis pins, so that the

platform may be readily drawn about the farm.

thoroughly dry, then applying the wa-
ter and mixing wet, adding previous
drenched stone and mixing the whole
mass wet.

Concrete should be deposited in its
final resting place within thirty min-
utes after the water is added, as at this
time the action of hardening begins,

the concrete thoroughly into the forms.
It is impossible to get a satisfactory
concrete if it is mixed so dry that ex-
cessive tamping is required in order to
fill the forms properly.

Concrete should not be mixed with so
much water that when it is deposited
in the forms the stone and gravel

Figure 4. A small sand screen used in horizontal position consisting* of
a wooden frame to which is attached by cleats or strips, galvanized

wire cloth with 14” meshes.
and if tke concrete is disturbed seri-
ous results are very liable to occur.

Consistency.

The wetness or consistency of the
concrete when deposited in the forms
will depend largely on the character

have a tendency to settle to the bot-
tom, as the water will have a tend-
ency to rise to the top and carry
with it a large amount of the cement
and fine particles of sand. This causes
a separation of materials and if the
forms are not watertight, the water
will flush out and carry with it the
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cement, and the result is a weak, lean
concrete. :

Teols and Equipment.

The tools and equipment used in the
manufacture of concrete, as required
by the farmer in ordinary work, are
easily obtained and inexpensive.
Aside from those that may be home-
made, the remainder are tools which
are used on the farm for other pur-
poses.

QUANTITIES OF MATERIALS IN

How to Determine Quantities of Ma-
terial.

First figure the quantity of concrete
required for the work in question in
terms of cubic yards. The quantities
of cement, sand and gravel or crushed
stone are then determined by multiply-
ing the number of cubic yards of con-
crete or cubical contents of the work
by the number under the proper col-
umn and opposite the required mix-
ture in the following table:

ONE CUBIC YARD OF CONCRETE

PROPORTIONS OF QUANTITIES OF MATERIALS
Cement Sand Gravel %3%:’ 02‘51%!&5. Gtavélu or ds;t.one
1 1.5 3.87 .86
1 2.0 8.21 .95
1 2.5 2.74 1.01
1 3.0 2.89 1.06
1 2.0 1.5 45 89
X 25 1.39 .51 B2
1 2.5 1.24 .46 2
1 8.0 1.16 52 .86
1 3.0 1.06 I AT 04

NOTE.—These quantities may vary by 10%
quality of aggregates.

A mixing platform (Fig. 3); a sand
screen (Figs. 4 and 5); a measuring
box (Fig. 6); a water barrel; several
water buckets; wheelbarrows, at
least two and preferably of metal
bodies; square shovels, one to each
man.

A very important part of the equip-
ment is good wheelbarrow runs. Those
should lead from the mixing platform
to the place of depositing concrete,
and are sometimes necessary between
the material piles and the mixing
platform. A large amount of time and
expense is often lost by trying to
work with poor, uneven rums. Twe
six or eight-inch planks fastened to
gether with cleats serve very nicely.
If the runs are some distance above
the ground, they should be at Jeast
twenty inches in width.

in either direction due to the wariation in

To find the quantities of materials
required to build a feeding floor 30 ft.
long by 27 ft. wide, the base of the
floor to be 4 in. thick, and concrete
composed of 1 part Portland cement,
215 parts clean, coarse sand, all of
which will pass %4 ” mesh screen, and
5 parts clean, screened gravel or
crushed stone, the top coat or wear-
ing course to be 3" thick, and of mor-
tar made of 1 part Portland cement
and 2 parts coarse sand.

First find the number of cubic yards
of concrete in the base, 30x27x4-12
—270, divided by 27, number of cubic
feet in a cubic yard, equals 10 cubic
vards. Number of cubic yards of mor-
tar in top course, 30x27x%x1-12=50.62.
divided by 27 equals 1.87 cubic yards
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Next, referring to the table, we find
opposite the proportions 1:2%:5 that
1.24 barrels of cement are required
per cubic yard, .46 cubic yards of sand
and .92 cubic yards of gravel. Multi-
plying these quantities by 10, the
number of cubic yards in the base, and
we have 12.4 barrels of cement, 4.6
yards of sand and 9.2 yards of stone.

In a like manner we find that six
barrels of cement and 1.77 cubic yards
of sand are required for the mortar

Figure 5. A large sand screen
consisting of a wooden frame to
which is attached galvanized wire
cloth having 3{” meshes. The de-
gree of fineness of the sand which
will pass a vertical screen will de-
pend on the angle at which the
screen is set.

top. Adding these to the quantity re-
quired for the base, we have a totai
of 18.4 barrels of cement, 6.37 yards
of sand and 9.2 yards of gravel re-
quired for the conmstruction of a con-
crete feeding floor.

DISCUSSION.

A Member—Do you place your rein-

forcing wire just at the center of the
wall?

Mr. Arp—In reinforcing a silo with
solid concrete walls, I should recom-
mend that the vertical or carrying
rods be placed in the center of the
wall and the horizontal rods or hoops
fastened to and on the outside of
them.

Mr. Michels—Wouldn't it have al-
most double the strength on the out-
side that it would have if you put it in
the center?

Mr. Arp—Theoretically the tension
in the horizontal rods is the same,
whether placed at the center, near the
outside surface, or near the inside sur-
face of the wall. We have the same
conditions with a stave water tank.
Iron hoops are placed on the outside
to prevent the tank from bursting,
due to the pressure of the water. This
pressure is equal in all directions and
exerts a direct tension (or tendency
to pull apart) to the hoops. Instead
of placing the hoops or reinforcing
rods on the outside of a concrete sile
or tank, they are placed in the con-
crete where they will be protected
from the elements and against corro-
sion.

Chairman Scott—On the floor of
your bridge, your pressure is down-
ward. The pressure in the silo is
outward. Wouldn't you put the rein-
forcement on the outside?

Mr. Arp—In the case of a bridge
the conditions are entirely different.
The pressure is in one direction, Cown-
ward, and transmits to the bridge
beams or girders, two stresses, ten-
sion in the lower part and compression
in the upper part. As concrete is
weak in tension and strong in com-
pression, metal which is strong in
tension is combined with the concrete
in such a way that both stresses are
equalized. In the silo, the pressure
is outward and in every direction and
the concrete walls and horizontal re-
inforcing rods are brought into ten-
sion only.

Supt. McKerrow—Then you would

B R I
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say there would be just as much
strength if you placed it within an
inch on the inside?

Mr. Arp—There would be just as
much strength until the thickness of
the concrete shell between the rods
and the inside surface becomes so
small that its strength is insufficient
to prevent the pushing of the wall out-
ward and away from the reinforcing
metal.

of about the proportions one part ce-
ment, three parts sand and five
parts screened gravel or crushed
stone, is deposited and tamped with a
tamper, so made that the larger stone
can be forced to the bottom, allowing
the cement sand mortar to flush to the
top. This method would prove satis-
factory where extreme care is exer-
cised in using the right propoitions
and when the surface of the floor will

lumber. There is no bottom in the box so that it may be emptied by
simply raising the box away from the materials,. A measuring box
of 4 ft. capacity may be made by making the inside dimensions of
the box 3 ft. long x 1 ft. 4 in. wide x 1 ft. high. This large size box
is more convenient for large work.

A Member—Should the sand be wet
or dry in mixing?

Mr. Arp—Dry sand will mix much
better with the cement, wet sand
having a tendency to ball up, prevent-
ing thorough mixing of the twoc ma-
terials.

Mr. Stiles—Would you advise lay-
ing the lower coat of a poorer mixture
and the upper coat of a better mix-
ture?

Mr. Arp—Some contractors prefer
making their walks or floors in one
course or layer. A concrete composed

not be subjected to hard wear. Most
authorities recommend two course
work as the quality of the base and
wearing course can be better regu-
lated.

Mr. Imrie—If you have stone along
in the corners of the gutters, stock
stepping on them are apt to break
them out.

Mr, Kadonsky—Is not a crack more
liable to develop from the outside than
the inside of a wall? The tenlency
through any section of the wall would
be radial from the center,
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Mr. Arp—If the concrete at all parts
of the wall is of equal quality, cracks
would not develop any quickér on the
outside than on the inside surface.
The internal pressure is equal in every
direction and the tendency would be
for the wall to crack in two places
diametrically opposite. If, however,
there are weak places in the con-
crete, cracks may develop on one side
of the silo and theoretically the open-
ing or crack would be wider on the
outside than on the inside surface.
Practically this opening would be of
the same size on boih surfaces, as the
thickness of the wall, usually about six
inches, is small compared with the
diameter of the silo.

Mr. Kadonsky—But there are a good
many practical circumstances that
come in that really are not governed
by any of the theoretical conditions,
and for that reason we want to place
the steel nearer the outside.

Mr. Arp—As a matter of fact, when
wire or small rods are used for rein-
forcing a concrete silo, they are not
generally very straight, and the dis-
tance the metal is from the cutside
or inside surfaces may vary a great
deal. On several occasiong I have no-
ticed that in cne case a rod came
very close to the outside and within
three or four feet was entirely ex-
posed on the inside. As the walls of
concrete silos are about six inches in
thickness, I should recommend that
the reinforcing metal be placed in the
center of the wall.

A Member—Is pretty sharp sand
better than the other kind?

Mr. Arp—A sand consisting of sharp
grains, was at one time a very com-
mon requirement. It has been, fully
proven, however, that sand grains
with rounded corners are more easily
compacted and give equally good re-
sults as a sand composed of angular
and sharp grains.

A Member—Would that apply 1o
etone also?

Mr. Arp—This will apply equally
well to the larger aggregates, such as
screened gravel or crushed limestone,
providing other physical characteris-
tics, namely, being hard, durable and
clean, are equal.

Mr. Nordman—Either one of them
will give satisfactory results. We
have worked with split pebbles and it
is demonstrated that smooth pebbles
are just as good.

Mr. Arp—If a dry mixture is used,
or the particles are covered with a
film of loam or clay, you will not get
as good a bond with smooth gravel
stones as with the angular surfaces of
crushed stone.

A Member—What about the fineness
of cement?

Mr. Arp—The fineness of Portland
cement as called for by the standard
specifications must meet the following
requirements; not less thanp ninety-
two per cent shall pass a screen hav-
ing one hundred meshes per linear
inch and not less than seventy-five per
cent shall pass a screen having two
hundred meshes per linear inch.
If care 1is taken in selecting
such brands of Portland cement as are
guaranteed by their manufacturers to
pass the requirements of the standard
specification, no trouble will be en-
countered.

A Member—What effect does freez-
ing and thawing have on partially set
concrete?

Mr. Arp—Freezing stops the hard-
ening action of concrete as the wa-
ter necessary to carry on the hard-
ening action is robbed from it. Alter-
nate freezing and thawing has a very
serious effect upon the fina] strength
of the concrete. If, however, concrete
freezes up once, hardening will be de-
layed, but on thawing will resume and
under ordinary conditions the same
strength will eventually be obtained.

Chairman Scott—In storing ce-
ment, is there any value in meving,
rolling the sacks, so as to stip it up?
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Mr. Arp—Mr. Scott doubtless refers
to lumps in the cement caused by
storage or getting damp. In any case
if the cement becomes lumpy and so
hard that it is impossible to crush
easily, it becomes worthless so far
as a cementing material is concerned

In cases where sharp corners are
liable to be broken off, such as on the
top edges of a concrete water tank

WISCONSIN FARMERS' INSTITUTES.

or on the approach of a driveway, a
small angle iron should be placed and
anchored in the concrete at the time
of construction. The edges of the
gutters in the cow barn should be
rounded off to prevent the animals
cutting themselves, rather than be
made sharp and protected with angle
irons.

ANOTHER YEAR OF THE CONCRETE SILO.

David Imrie, Roberts, Wis.

Mr. Imrie.

In the time alloted to me for this
subject, T hardly know how to dis-
cuss it. I will be brief with my paper
and give most of the time for discus-

sion, hoping in this way to benefit you
more than by a lengthy paper.

Concrete Silos Give Universal Satis-
faction.

In the last year a great many con-
crete silos have been built and I have
yet to find the man who is not more
than pleased with the results. St
Croix county is, I think, the banner
concrete silo county of the state, hav-
ing nearly one hundred of them, but
Dunn is after us, with over thirty.
Polk, Pierce, Buffalo, Fond du Lac,
Sheboygan and almosi every county in
the state, are putting them wup, and
this winter the interest through the
state is greater than ever before, ow-
ing, no doubt to the shortage of
feed stuffs and the increased prices of
lumber for stave silos, making the
concrete silo by far the cheapest silo
that can be built; and when properly
built it gives universal satisfaction.

The concrete silo is not only cheap,
but is neat in appearance, saves the
silage perfectly and is everlasting, as
we know of no material as lasting as
good concrete.
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The Cost of Building a Concrete Silo.

As to the cost of this silo, it varies
considerably in different parts of the
state. - Where crushed rock or gravel
has to be shipped in, it can still be
built cheaper than any other gilo on
the market. I will give you an item-
ized statement as to the cost of a
silo we built last summer thirteen
feet, two inches inside and thirty feet
deep.

25 loads of gravel at 75¢....... venesdd 1875

25 bbls. of cement at $1.60......... . 40,00

Reinforeing wire and rods for door 10.00

Plank for door, 100 ft at $18.00..... "

22 days labor of one man at $2.00...
$114.55

This silo was in the barn, so no
roof was needed. Add to this the cost
of a roof of boards with battons and
it would cost twenty-five or thirty dol-
lars more, making a total cost, with
connections between silo and barn, of
something like one hundred and fifty
dollars, ’

Bill of material for forms,

8 pieces 2"x12"—12’ lon ’
2 pieces 2'x 6"—16" long [ 224 at

L RS e S $ 4.03
150 ft. No. 2 hemlock 8. 1 8. at

o PR R R 2.40
2 wedges 2"x6"—3' 1ODZ .oovvveenne Jd1
50 ft. 3 ft. wide, 18-guage gal. iron 13.00

50 ft. 8 ft. wide, 28-guage gal. iron
64 15x4% bolts and 128 washers.. 135

NAE S akiddaseiih s svs ettt i e 25
$ 25.64

Making ......... PLEPRE S A eeees 10.00
R ORI e $ 35.64

The cost of the forms need not be
added to the silo cost as they can be
sold for what they cost as soon as you
are through with them (there are no
less than five waiting for mine).

Some Comparative Figures.

Stave silos of Washington fir, six-
teen lfeet in diameter, thirty feet deep,
cost from two hundred and eighty to
three hundred dollars F. Q. B. factory,
then you have to build foundations,
pay the freight, put up silo and furnisl

roof. A silo of the same size of
Washington cedar costs three hundred
and thirty dollars at factory; the.
panel silo the same, making the cost
double that of the concrete silo, and
we all know that the best of woods de-
cay after awhile, whereas concrete
gets stronger with age.

How to Make the Forms and Bulld the
Silo.

I will now try to describe to you how
to make the forms and build the silo,
S0 you can do the work yourselves.
The description is for a silo 16 feet in
diameter.

Procure 8 pieces 2x12, 12 feet long
No. 2 Com., 2 pieces 2x6, 16 feet long
No. 2 Com., and 150 feet 74x6 fencing
surfaced one gide.

Take a narrow strip of board 1% or
2 inches wide and 814 feet long, bore a
hole for a lead pencil near one end,
measure from the center of this hole
7 feet, 11 inches and drive a nail
through. This will make the circle.
Then from the 2x12 plank cut 16
pieces like Fig. 1. Cut the 150 feet of
fencing into 3-foot lengths, making
the ends square and the pleces of even

450 | length. Next take 2 of these pieces

(Fig 1), place them on their straight
edge 2 feet, 8 inches apart, outside
measure, and board over the ecircular
side (Fig 2), letting the ends of the
board project beyond the Fig. 1 pieces
on each end. After you have boarded
4 sections cut off about 2 inches from
one end of 4 pieces (of Fig. 1), cut out a
piece from the outside corner of the
8 remaining pieces for wedge, as
shown in Fig. 3. This wedge is 2x4
inches at the top and 2x3 inches at the
bottom. Of course the board that ad-
joins this wedge must have the same
cut, being 1 inch wider at the bottom

than at the top. There are only 2

wedges directly opposite each other,
dividing the form in two. Now board
over the remaining sections. Next
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cut out the short pieces to join the
sections together (see Fig. 4). There
will be 16 of these. Now you have
the wood work for the inside form.
Cover each section with light galvan-
ized iron 30-guage 3 feet wide.

For the outside form, get 2 pieces
of 18-guage galvanized iron 5 feel
wide and 27 feet long. To these
rivet 8 lugs made of 7-16-inch x 2-inch
iron about 2 feet long, as in Fig. 5.
Rivet a piece of the same sized iron
between the lugs, to keep the form
straight, also shown in Fig. 5. Have
the lugs turned at right angles about
6 inches from the end (see Fig. 6
and a hole for a 3¢ bolt. Make the
bolts 12 inches long, with a good long
thread. Place the lugs on ore end of
each back from the end 8§ inches,
so this end will slip inside of the
other piece and make a tight joint.
You now have your forms.

Dig the hole for the silo, going
down where there is no danger of
water, from 4 to § feet below the
feeding floor. Make it 17 feet in
diameter. If the soil is clay, dig
under the bank, commencing up about
a foot and slanting it in so that at
the bottom it is under the bank 8 or
10 inches to give a wider footing.
Use the earth for the outside form.
Place the inside form in the bottom
o it is 6 inches from the bank on all
sides. Be sure to get the form level,

Mix the concrete, 1 part best Port-
land cement, 2 parts clean sand and
4 parts gravel or crushed rock. Make
this quite thin and pour in 1 foot all
around, then lay in a No. 2 wire, let-
ting the ends lap about 2 feet, then
another foot of concrete, then another
wire, until the forms are full. Let
this stand over night to set. In the
morning raise the forms by knocking
out the wedges, take off the pieces
that join the sections together only
where the wedges are, leaving the
form in two pieces, 3 or 4 men can
lift each half. To hold these in place
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when raised, put a 2x4 through each
set of mortices in the form. There
will be 8 2x4’s. These should be of
different lengths so the splices will
not all come at the same place, Put
a piece of plank under the bottoms
of the 2x4’s, so they will not settle
in the ground when the weight of the
forms comes on them. Raise the
forms 2 feet, 10 inches, so they will
be inside of the completed wall 2
inches. Bore a hole in each 2xi
and put in a pin just under the forms.
Next put in the staging. Nail 4 pieces
of 8inch boards 7 feet long to the
2x4’s close under the forms to lay the
plank on for the staging (see Fig. 7).
Next time you raise the forms, mnail
boards as shown in dotted lines Fig. 7.

When level with the . feeding floor,
commence the door opening, wiaich is
continuous from there up. Thu open-
ing shouid be 2 feet 6 inches wide.
For the door jamb molds nail 2 pieces
2x4 together by nailing ome on the
edge of the other (see cross section
Fig 8). Place these 2 feet 8 inches
apart, see that they are plumb and cut
some pieces 2 feet 2 inches long and

‘toe nail between them to keep them

in place. Cut notches in the outside
edge of these 2x4’s, first one 2 feet
above the feeding fioor and every 2
feet to the top of the silo. Make the
notches 1 inch wide and 2% inches
deep for the rods that cross the door.
The rods are of 7%-inch steel extending
into the wall about § or 10 inches each
side of the door opening with a
hook on each end to receive the
No. 2 wire. The first two rods
above the feeding floor should
have turn buckles on them so . they
can be removed making a door 6 feet
high (see Fig. 8).

For the door simply use 2x€ or 2x8
pieces cut to the right length and
place a piece of tarred felt or roofing
felt across the door letting it extend
a foot on each side of the opening.

When you get to the surface of the
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ground, put on the outside form. As
the silo gets higher, make 8 brackets
like that shown in Fig. 10. These
brackets rest loosely on top of the
inside form and slidle up when the
forms are raised, They should stand
out over the outside form so a rope
attached to this form can be brought
over the point of the bracket and tied
to the post to keep it in position until
it is tightened up and the small pieces
put on (Fig. 9).

To keep the lower edge of the out-
side form just 6 inches from the in-
side form, cut some 6-inch boards 3
feet long and place between the two
forms 2 or 8 feet apart and as the con-
crete is put in these can be drawn up
and they will not be used again. Make
20 or 24 pieces like Fig. 9 from 2x4
just 6 inches from the shoulder to
where sawed in, the shoulder to rest
on the inside form and where sawed
to catch the outside form.

You ean put 30 or 40 per cent
of small stones in the silo walls if
vou wish. Place them in the center
of the wall, tamp down into the soft
concrete and pour more concrete on
them. The concreie needs no tamp-
ing if made thin enough. Tuke a
spade and churn along the sides of the
forms, so as to drive the gravel stones
back and let the thin concrete down
beside the forms,

After raising the forms, to make
a nice finish where the joints are,
take a trowel and point up any holes
and rub down with a brick or piece of
board, using water with it, -

To raise the concrete as the silo
gets higher, use a mast stald to the
barn and raise it with a horse, taking
4 or 5 pails at a time.

When the walls are high enough
finish off level and while the coucrete
is =till soft shove into the top of
the wall some 3 x-8-bolts every 3 or
4 feet, putting the head down into the
concrete, leaving the thread end
above the wall 214 inches. This is to
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fasten the plates on, and you will have
a silo that will last forever.

Now take out the inside forms and
lower them over the wall on the out-
gide, also the outside form. RBefore
taking out the staging, give the inside
at least 2 good coats of wash made of
cement and water of about the con-
sistency of cream.

You can put on any kind of roof
you desire,

A silo 35 feet high, 12 feet in diame-
ter will take 30 cubic yards of gravel
and 30 barrels of cement; 14 feet in
diameter, 35 yards gravel, 35 barrels
cement; 16 feet in diameter, 40 yards
of gravel, 40 barrels cement; 18 feet
in diameter, 45 yards gravel and 45
barrels cement.

The silo herein described should
cost complete for work of building.
cement, reinforcing and a common
roof, after you have the sand and
gravel on the ground, a little less
than $150.00. The material for the
forms in this locality (St. Croix Co.)
costs about $35.00. The forms will
build a great many silos and a number
of neighbors can make them in com-
pany, or if on2 man makes the forms
he can sell to the next man wanting
to build. :

DISCUSSION.

A Member—What means do you use
for raising your material?

Mr. Imrie—A platform large enough
to hold four pails and a pulley and
rope and horse. The staging is
nailed to the posts under the form.
The staging is nailed from ome post
to another, just a strip there. When
vou raise, you are standing on the
staging, level with the hottom of your
form where you are working. Two
to four men raise it, lifting it in two
pleces, we just lift it up by hand.
Some have tried using blocks, but
that is too cumbersome. It Iis not
hard for four men to lift it up two
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feet and ten inches and then we put
the bolts through there; then raise
the other half and put the bolts
through that. If you want to, you can
grease the inside of the outside form
and the outside of the inside form
every time you raise it, just smear it
all over with grease with a rag that
will cover a loi of surface quickly, and
it helps a lot. Then in filling it, when
vou make the proportions of your con-
crete right, put it in in a sloppy condi-
tion and do not tamp it. We simply
use a brick layer’s trowel and work it
back and forth against the outside
form, and the same against the inside
form, and ihat drives the gravel
stones away from the outside form
and insures a smooth surface, and al-
so vacks well. There will be no holes
in the work at all. It is reinforced
every foct with No. 2 wire, which is
about as big around as a pencil. One
of those is put in every foot all the
way up. Across the door every two
feet is a 7-8-inch rod with a hook on
ecz2ch end, the wires are simply hooked
into this hcok and the ends turned
back.

A Member—How long do you let
each form set before you raise it?

Mr. Imrie—We fiil one each day.
You should have a cement thai sets
quickly.

A Member—How do ‘you loosen your
outside form?

Mr. Imrie—It is loosened as soon as
you undo it. We make ours in two
pieces, we take out these three bolts
and as soon as we have done that it
is loose and we can take it off in onu
minute, letting the other half lie
against the wall in the meantime.

. A Member—How far do you allow
the iron to go below the concrete?

Mr. Imrie—Two inches on the wall.
The first time that you put this out-
side form on, when you come above
the ground, use pieces of fencing six
inches wide, shove them down to get
the bottom of that six inches from the
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inside frame, shove these down in
every two or three feet around. That
is simply the first time after it gets
above the ground. Then after we get
started up five or six inches, we do
not need that any more.

Chairman Scott—Do you find any
difficulty in the next day’s filling weld-
ing to that of the previous day so as to
make a tight joint?

Mr. Imrie—No, sir, we never have
had any trouble of that kind.

Mr. John Imrie—If you have your
first day's filling wet enough, there
will be no trouble about that. We
always sprinkle ours anyway.

Mr. David Imrie—OQOurs was in the
barn and it didn’t dry out with the
sun as it would out of doors. If it was
hot weather and it set two or three

days, you couldn’t work it. It is a
good idea to take some clear cement
and water and whitewash it on the
top. We expect it to be rough, how-
ever. i

A Member—Is a six-inch wall Leavy
enough?

Mr. Imrie—Yes, we have one in our
itown forty-nine feet high. If you have
a good, solid clay feundation, strong
enough to stand up all around, and
make a smooth hole for the outside
of your form, I would commence up a
foot or fifteen inches from the bottom
and dig under the bank, so as to give
a good footing, besides the thickness
of your wall. If that is not thick
enough, just bank it on the inside
about six inches. It will adhere nicely
and make a footing two feet wide.

Chairman Scott—You can do that
by raising the inside frame the first
time.

Mr. Jacobs—What is the result of
your experience in your county in the
time that you have had these silos as
regards freezing and keeping the sil-
age, the walls cracking, etc.

Mr. Imrie—We have only had two in
our county that cracked, but that was
the result of poor construction. I do




92 WISCONSIN FARMERS' INSTITUTES.

not know whether any of the people
who built them are here, but one of
the men was at my place and I asked
him about how much reinforcing he
put in, and he said he wasn't there at
the time, he didn’t kmow. I asked
him also what proportions he used in
mixing his cement and gravel and he
didn’t know that, but he did say, “I
noticed a good many of the rods
showeqd inside after it was finished,”
and of course that was no way to do
it. Those are the only ones I know of
that have cracked.

Mr. Jacobs—In Dunn county the
School of Agriculturc took up the
question of making forms for bullding
silos and lending their aid to the
farmers in this work, and we have
something over thirty concrete silos in
the county now. Some of the farmers
made pretty poor jobs in building
their silos, they are pretly rough, but
we haven't une case in which the walls
have cracked, and the silage has kept
all right and every one is satisfied.
The most that any of them froze was
ten inches, and upon investigation in
that case it was found they were feed-
ing carelessly, which, of course, they
should not have done. We feel that
after our experience of the past two

+Years with these silos they are an un-
equalified success.

A Member—How deep do you put
those foundations below the top of the
ground?

Mr. Imrie—In every case I would
put the bottom of the silo, if there is
no danger of surface water, at least
four feet below the feeding floor, and

if there is no danger of water, eight
feet is none too deep. That part in
the ground is the best part of your
silo, and it is cheaper to get material
down than it is to get it up in feeding.

A Member—Wouldn't it be hard to
raise the silage on the bottom of the
silo up eight feet?

Mr. Imrie—You can work the last
of it up on a slope, and, we will say,
you have two feet on this side down to
the bottom there; that is, it is piled up
two feet on the side, so you only have
six feet to raise it, so you can easily
throw it out from eight feet below.
Most of us would have been willing to
have taken it out eighteen feet last
summer if we had had any to take
cut.

A Member—We have ga silo that
cracked, for what reason, of course,
we do not know. When it was built,
I was away on business, but I was at
home at the time the last form was put
on. It cracked about temn or twelve
feet on the inside. We went to work
and we put on six good iron bands and
fixed it up all right. It seemed to
have kept the ensilage good, although
it is not as good as Mr. Imrie’s. Tam
satisfied that our silo, even as it has
been, has paid for half its cost this
winter, and I am fully satisfied,
gentlemen, that it is one of the finest
investments any farmer can make,
because I know that twenty acres of
corn put in a silo is worth forty acres
left out on the field.

Chairman Scott—There is only one
thing better than a silo, and that is
two silos. Now we wi!! hear about
Mr. Michel’s twin silos.
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MY TWIN SILOS.

M. Michels, Peebles, Wis.

Mr. Michels.

For the last thirty years much has
been said and written regarding the
value of silos and silage, but today it
would be time wasted to dwell at
length on the value of the silo and
silage, for it is considered every
where by farmers that the silo has
come to stay. It is not a question
whether the farmer can afford a silo,
but the question is, can he afford to
do without it. By the use of the
silo, the farmer can feed his stock a
palatable and a succulent food the
year around. Silage has the same
palatability, as well as the same laxa-
tive and corrective qualities, as green
grass, which makes it nearly equal to
good pasture. Silage is superior to
goiling crops, as it gives better yields,

saves much valuable time in cutting
and feeding, and also is likely to be
fed more regularly, as it is always
close at hand. Furthermore, the
quality of feed remains uniform from
day to day, while in the case of both
pasture and soiling crops, the gnality
as well as quantity are dependent en-
tirely upon weather conditions.

So far as is known, the first silo
built in the United States was by a
Mr. Morris, of Maryland, in 1872.
About five years later the building of
silos was taken up by the experiment
stations, but while many silos were
built soon after, it was not until of re-
cent years that the farmers generally
turned their attention to silo con-
struction.

Mistakes in Building and Filling
Silos.

There have been two main reasons
why the farmers did not turn their
attention more generally to the silo
question in earlier years: First, be-
cause of the mistakes made in build-
ing silos; second, because of the many
mistakes made in filling.

Some twenty years ago, when the
first silos were built in my home
county (Fond du Lac), the round type
which we see everywhere today was
not known. The silos then built were
square and of wood. On account of the
enormous pressure of the silage on the
sides of these square structures, the
corners would open up, not only allow-
ing the air to enter and spoil the si-
lage, but also wrecking the silo with-
in a few years.

Next came a round silo built of
wood, which was quite an improve-
ment over the square type, but not al-
together satisfactory, since dry rot
would set in, making it necessary to

144
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replace poor boards and repair about
every three or four years.

With the advent of the cement
plastered and stave silos, all other
types of wooden silos were disearded.
These were followed by stone and
brick silos, but of late years the con-
crete silo has not only proven as good
as any other, but can be bulit for
less money, and, if put up right, will
last for generations to come.

The second reason why farmers did
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Second: It is not necessary to build
so high, saving power in filling and
the trouble of climbing so high at
feeding time.

Third: Only one feeding chute is
required, and this is formed without
expense by the triangular space be-
tween the walls of the silos and the
barn. This also makes a very satls-
factory ventilating shaft,

Fourth: The silage will not freeze
as easily, as about one-fourth of cir-

Farm home cof Math Michels, Pecbles, Wis., twin conc:ete silos
to the right.

not turn more generally to the build-
ing of silos ten or fifteen years ago,
was because of the mistakes made in
filling, such as cutting too green or
overripe, not tramping enough, or dis-
tributing evenly while filling, and the
planting of large coarse fodder corn,
which is entirely unsuited for silage
purposes.

Twin Silos.

The advantages of building twin si-
los, or two silos, side by side, instead
of one, may be summed up as follows:
First, you can have the same capacity
with less silage exposed during feed-
ing time, which means much, espe-
cially for summer feeding,

cumference of the silos is practically
as warm as the barn, especially where
the chute is used as a ventilator
shaft.

Fifth: Both silos can be filled from
one setting of the machinery at filling
time.

Sixth: Each one of the silos can be
completely emptied at least once in
two years allowing an opportunity for
cleaning and cement washing if nec-
essary.

Location.

Wherever possible, the silo should
be located in a sheltered place, as the
location has a great bearing on the
extent to which the silage will freeze.
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A silo that is built on the west side of
the barn, where it is exposed 10 the
coldest winds, even if it is buiit with
dead-air spaces, will freeze more than
one built of solid concrete if it is
sheltered.

Description.

Last year we built two silos of the
solid concrete type. These silos are
built close together and up against the
batn, as shown by the ground plan.
Fig. 1. The walls are #8ix inches

Figidy e

thick all the way around, with the ex-
ception of distances of about four-
teen inches on each side of the con-
tinvous opening for doors, where they
widen to eight inches. This is shown
in Fig 2. The extra thickness at

this point is needed not only to
strengthen the wall, but also to get
more foot room for climbing up and
down at feeding time. Figure 3
shows the continuous opening or door
two feet, six inches wide. Acrosg this
opening are three-fourth-inch rods,
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two feet apart. They go into the walls
about sixor eight inches and are hook
shaked in order to hold the loops on
the ends of the reinforcing wires.

O i i
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We used No. 5 wire for reinforecing,
connecting one to every rod running

e ..T

. across the door and one between, to

within ten feet of the top. These re-
inforcing wires should be laid as close
to the outside as possible without dan-

<4 ger of chipping or exposing the wire

to the air. This is about one and
one-half inches from the outside.

On the top, about six or eight feet
apart, set bolts to hold down the roof.
These bolts should be about twelve
inches long by one-half inch in di-
ameter and should be embedded in the
concrete, heads down, leaving the
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threaded ends sticking out long
enough to hold the roof plate.

Silo Forms.

I have here a model of the forms
made by Mr. Imrie, of our Farmers’ In-
stitute force. They are very simple
and can easily be made or can be
rented for ten to twenty-five dollars.

Although wooden forms make a
good silo, a smoother and nicer job
can be made if they are faced with
thin sheet iron of twenty-eight or
thirty-guage. Use eighteen or twenty-
guage galvanized sheet iron for the
outside form. Full information for
the making of the forms will be found
in Mr. Imrie's talk on a preceding
page.

Where two sets of forms are used,
no staging is necessary, but where
only one set is used, staging is re
quired to hold up the forms.

Mixing the Concrete.

We used a mixture of one part of
good, fresh Portland cement to six
parts of gravel as it came from the
pit, without any screening. This
gravel contained some sand, as well as
some coarse gravel stones the size of
ben’s eggs, and larger. It is of great
importance to you that you use noth-
ing but fresh cement in any kind of
concrete work.

For mixing, make a platform large
enough so that you can use up a bag
of cement at a time. Make a hollow
framne about four feet square of six-
inch boards. Lay this frame on the
platform and shovel into it the re-
quired amount of gravel, and over the
top distribute a bag of cement. Then
lift off the frame and thoroughly mix
while dry and again while the water
is being added. If a continuous mixer
is used (which I think is the handiest
mixer yet devised for small jobs) you
can shovel the gravel covered with
cement directly into the mixer.

Construction.

It is of the utmost importance that
the foundation be not only solid, but
also perfectly level. If it is started
level, it will be smooth sailing way up
to the top. If it is only a little out of
the way at the bottom, the silo will
tend to lean toward one side and this
can-be corrected only with difficulty
after the walls have been started.

In starting the foundation, we did
not use the outside forms for the first
five feet, but filled the entire space be-
tween the inside forms and the
ground. We threw in as many field
stones as we could sink out of sight.
This made the wall a foot thick in
some places.

To make the wedges shown in Figs.
a, b and ¢, we simply put up six-inch
planks across the opening and filled
in the space between silos with con-
crete. This made the space between
the silos and between the barn and
the silos airtight.

Cost of Constructing Twin Silos.

The size of each of the two silos we
built last summer was fourteen feet,
ten inches, inside diameter, by thirty
feet high. They hold one hundred
tons each and the cost of the two was
as follows:

80 bbls. of cement at $1.20.......... $ 0RO

Reut of forms ..... secsessnee .e

Rent of mixer at 50¢ per day..

Rods and turn buckles

No.wg reinforcing wire
c

R e it oo e
Total cost up to roofs.. .Wﬂ
ROOFS.
Lumber

Cost of silos complete ...... $317.50

The above costs include floors in

silos, the chute and the wedges al-
ready referred to.

It took three men twelve days to do
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the concrete work and two men five
and one-half days to build the roofs.
The cost as given above does not in-
clude the board for the men, neither
have I charged up my own labor of
digging the foundation and hauling the
forty loads of gravel that were re-
quired.

DISCUSSION.

Mr. Imrie—Mr. Michels only drew
his gravel a few rods. We had to
draw ours several miles, so 1 have
added twenty-five dollars for hauling.
He has charged us for the use of the
forms, so it amounts to about the
same thing.

Mr. Michels—I think if I built an-
other-silo, I would put on a concrete
roof. It would not only he cheaper,
but it would last forever.

A Member—How about freezing?

Mr. Michels—We have had no frost
in our silos all winter.

A Member—My son went right out
in the woods, cut timber and put up
a silo himself, and the actual cost was
less than one hundred dollars, but his
bharn is thirty or forty feet away and
in cold weather his silage began to
freeze. We went to work and made a
second roof that he can lift and we
put in a little oil lamp ard stopped the
freezing.

Mr. Michels—I think the loecation of
the silo is a very imporiant thing. If
rcu can put your silo on the east or
sovth side of the barn, the silage will
unot 1reeze much. You must he care-
ful, however, to keep it down a little
lower on the outside in cold weather.
The frost that gets into the silage does
not come through the walls as much
as it comes through the roof und
chute, and it is neces:zary to have the
roof and chute good and tight. The
frost does not go down very deep any-
way. I was in a silo last winter where
there were fourteen inches of frost on
the sides and digging down two feet
there was practically none at all.

7

3 9

Mr. Imrie—I was in a silo a few
weeks ago which stood out from any
other building and I noticed on tne
north side, about half way round, it
was frozen from two to three feet,
while there was none frozen on the
south side, and it set me to-thinking
that we should build our silo where it
will be sheltered. I have noticed in
driving that the majority of the silos
are on the north side of the barn,
while I think they should he on the
south side.

Mr. Michels—Your feeding alleys

might be so arranged that it is more
convenient to have the silo on the
north side, but we use a carrier and
I do not think the location means
much in the matter of convenience, I
wouldn’t consider that a moment, so
long as we can have carriers or caris
to distribute the silage from.
. Member— If you put it on the
south side, it is likely to be in the
way of your cows going out to drink
and it wouldn’t be so ccnvenient when
you came to fill; also it would cut off
the light from the south side.

Mr. Michels—I believe the best lo-
cation is the east side of your barm,
if you can possibly put it there, unless
it would be the southeast, which' is
better still.

Where silos are placed on the south-
east corner of the barn, I do not think
there would be any trouble from freez-
ing, even if there was continuous cold
weather for a long time.

Chairman Scott—I believe the best
location is in the barn.

Mr. John Imrie—If we are careful
about not allowing any of the silage
to stick to the walls on the outside, I
do not think we will have any trouble,
no matter where the silo is.

Mr. Kadonsky—I understand fhere
are a good many people in the south-
ern part of the state, in the old farming
sections, who say that a good
many people have abandoned the use
of silos. What do you know about
that?
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Mr. Stiles—There are a few m our
section who have not filled their silos.
but when a man has sold off ail but
three acres of his land, he cartainly
does not need any silo, and that is
the cage in one instance with us. An-
other man built a  sixty-foot silo,
thirty-five feet deep, big enough to
hold the corn from one hundred and
twenty-five acres of land, and then it
wouldn't be full, even of B. and W.
corn, which it was built to hold. There
are a few silos that have gone out of
use, but they are very, very few as
compared with the number of new si-
los which have gone into use. Then
again, most of those old silos were of
the old type, with corners, and a good
deal of silage spoiled in the corners.

Supt. McKerrow—There are silos in
Wisconsin that are not in use just now
as some of our old clothes are not in
use: they are simply worn out; they,
were not good ones to begin with, they
did not fit, they were too big, but
where the farmers have learned to
build silos of the right kind, they are
being used. I know of a good silo
built in southern Wisconsin twenty-
eight years ago and it 18 good yet.

Mr. Michels—If I were building
more silos, I would not build out away
from the barn and set them away
whkere the cold <an get all around
them; I believe they should be close
to the barn. If we build a chute and
build it something in this fashion
we can also use it as a ventila-

tion shaft. The warm air in the
barn might as well warm up the si-
lage, and it will do it, and keep out the
froet.

Mr. Jacobs—How high is your ven-
tilator shaft?

Mr, Michels—It goes up five feet
higher than the eaves of the roof.

Mr, Jacobs—We undertook to use
that same method of ventilating our
barns, having it go up through the -
silo, and out through the cupola of
the silo, and it worked very well when
the wind was from the south, but
when the wind got around to the north
it came down there—well, the cat that
had been drawn out through the othei
chute I told you about, came back.

Mr. Michels—I would advise any-
body who was going to use the top of
the roof, or have the ventilator go
through the center of that roof of the
silo, to put on something to protec:t
it, so that the opening is mnot direct.
My chute comes out here. I built the
roof close up to the top, so the air
must come in either from the north or
the south side, have it exactly the
same as a low kitchen chimney. You
have to put a “T"” on your chimney, or
it will never work right.

The following igentlemen were
named by Supt. McKerrow as a com-
mittee on resclutions: Dr. C. V. Por-
ter, George Horsefield and H. D. Gris-
wold.

Adjourned to 7:30 p. m.
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EVENING

The Session Met at 7:30 p. m.,, March 14,

SESSION.

Mr. W. C. Bradley in the

Chair.

Mr. Bradley—In the day sessions of
our Farmers’' Institutes we get to-
gether to discuss the problems per-
taining particularly to the farm. To-
day we were building silos and filling
them with silage and making roads;
tomorrow we will be growing the difi-
erent kinds of crops, feeding the differ-
ent kinds of live stock and discussing
the money-making problems of the
farm.

In the evening sessions of these
same Institutes for a good many years
it has been our habit to devote most
of the time to educational features.
There was a time, perhaps not so very
many years ago, when an educated
farmer was perhaps looked down upon
by the average farmer. You can re-
member, all of you perhaps, in the
early days of the Agricultural School
at Madison, that Professor Henry
first started there, that for five or six
years he had only three, four, five and
ten graduates each year, but in the
last few years what a revolution there
has been regarding the sentiment as
to what the farmer should know.
Today down at that Agricultural
School there are hundreds of boys, and
in four other Agricultural County
Schools, the overflow of this great
Agricultural College, they are filled to

overflowing. So there has been a

wonderful change in the sentiment as
to whether “any fool could farm.”

In these evening sessions of the
Institutes it has come to be recog
nized that there is something more in
a farmer’s life than the habit of mak-
ing money; that there ought to enter
into that life something bigger and
better than the thought of money-
making; that the boy and girl should
be educated, not only o make & liv-
ing, but to live well while they are
making that living. .

And so we have with us tonight a
man who believes not alone in money-
making, but in so living on the farm
that we may get that larger pleasure
which comes by right living, coming
intc contact with the things that make
good womanhood and good manhood,
and this man who will speak to us
first I think is the organizer of one
of the most successful Farmers’ Clubs
in the state of Wisconsin, and in that
Club the farmers of that locality get
together and discuss the problems of
the farm, they visit from one farm
home to another, and have recitations
and music and a good time all around,
go they feel that the farm is a
good place to live.
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WISCONSIN FARMERS' INSTITUTES.

BENEFITS OF A FARMERS' CLUB.
Wm. Toole, Barahoo, Wis.

Mr. Toole,

As an introduction to the subject of
farmers’ clubs and for comparison, it
will not be out of place to make brief
references to other organizations
which have been intended to promote
the interests of farmers in some way.

My first recollections of social and
literary gatherings here, in what was
known as the west forty-five or fifty
Years ago, were the old-fashioned do-
nation parties and spelling schools, al-
though these could scarcely be classed
as organizations. They were useful
in their way, and the spelling schools
more than filled the places of some of
our present day literary societies.

The Patrons of Husbandry.

About forty years ago the order of
Patrons of Husbandry flourished here

in the middle west, and accomplished
much good during the season of its
popularity. The leading thougbt of
this organization was to do away as
much as possible with the middlemen
and thus save money in all lines of
purchase. Grange stores were estab-
lished and other stores strove to se-
cure the farmers’ trade. The firm of
Montgomery Ward & Company is a
continuation of the results of that
movement. Much good was accom-
plished by the granges and through
their efforts the beginning was made
towards putting railroad managers un-
der control of law, instead of permit-
ting them to be a law unto themselves.

Alliance.

In the meantime restlessness grew
among the farmers because of gam-
bling in farm products and the Farm-
ers’ Alliance was instituted as a means
of checking this. Much good was ac-
complished in awakening thought and
action among the farmers, and much
more good would have resulted if the
original non-partisan Farmers’ Alli-
ance had continued. The Southern
Industrial Union assumed the Farm-
ers’ Alliance and absorbed the origi-
nal organization. Then followed the
Populist Party merger, and disruption
of the Farmers’ Alliance.

The Patrons of Husbandry moved
eastward and in many sections are
still strong and useful today, promot-
ing through their granges the social,
intellectual and financial welfare of
the members.

The Alliance and other organiza+
tions which flourished at the same
time gave but litile attention to social
uplift, although some of the local al-
liances conducted their meetings af-
ter the plan of farmers’ elubs and were
useful as long as they lasted, The

The Farmers’
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local Alliance in the Skillet Creek
neighborhood made the first practical
movement in the town of Baraboo to-
wards systematic road improvement.

The American Society of Equity.

At the present time in Wisconsin
and nearby states we have the Ameri-
can Society of BEquity. The leading
thought of this society is the elimina-
tion of unnecessary middlemen and
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each other. They are helpful socially
and intellectually, but their scope
of influence is limited as ordinarily
conducted. The ordinary plan of
their meetings is to have reading of
essays or selections, recitations, music
and rarely a debate. Discussions of
subjects are seldom considered. Or-
dinarily the literary society settles to
the habit of looking to a few mem-
bers to furnish the entertainment

Winter picnic Skillet Creek Farmers' Club, January, 1911, at home
of Willis Ryan.

the securing of reasonable prices for
farm products through organization. If
the spirit of organization among farm-
ers is promoted by the American So-
ciety of Equity it will not have ex-
isted in vain. Probably improved so-
cial sentiment is promoted in some lo-
calities by the local unions ot this
gociety, but no special effort was made
in that direction by the local union
which at one time existed in Baraboo.

The Country Literary Soclety.

Like the farmers’ clubs, the country
literary societies act independently of

while the balance are spectators. This
need not be so, and it matters mnot
what the name of the society, if the
members fully avail themselves of
their opportunities, there is no limit to
the good that may be accomplished.

The Farmer’s Club.

During all these years the farmers’
clubs (oldest of our rural organiza-
tions) have kept up a steadily inter-
mittent existence. Just as the juve-
nile population of school districts flue-
tuates, so the promoters of local ac-
tivities come and go. Others do
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not come forward to take their place,
therefore interest in the success of
the club may be lost.

There were probably as many farm-
ers’ clubs in the state of Wisconsin
forty years ago as today, but they
have stood the test of time and their
popularity will increase. Because of
the flexibility of plan and wide range
of usefulness made possible, the farm-
ers’ club will fit to the conditions of

tady .
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The Skillet Creek Farmers’ Club.

The Skillet Creek Farmers’ club is
now in the sixth year of its exisience
and each year has increased the in-
terest of its members in our organiza-
ation and increased the community
reégard for the various members.

As told in our constitution, the ob-
ject of our club is to promote socia-
bility and general prosperity among

f‘-s.'_o’
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Tug of War, Skillet Creek Farmers' Club, 1910,

any community which ecares to be
henefitted by an association of mu-
tual helpfulness.

If we might have a federation of
farmers’ clubs, promoting interchange
of thought and comparison of plans
and conditions, it would be possible to
bring together a summary of knowl-
edge, experience and practice which
would promote the formation of clubs
and a permanency of organization
which has not heretofore prevailed.
In Sauk county (Wis.) we hope to
soon bringabout a federation of farm-
er's clubs and kindred organizations.

its members. Any person is eligible
to membership who is old enough to
be interested in or young enmough to
enjoy the meetings,

I will endeavor to describe one of
our meetings, which are intended to
and generally do commence at eight
p. m. at the home or some membher of
the club. By that time most of the
members have arrived, baving come
afoot or with teams or automobiles,
as convenience or the weather may
have determined. The ladies group
themselves together while waiting,
and the men like to gossip at the same
time,
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At the call of the president, the very
orderly meeting is still more quiet,
and reading minutes of the previous
meeting with roll call follows. Next
we have music, either vocal or in-
strumental, and sometimes both. Then
follows a talk or an essay on Some
gubject, generally by some - membel
of the club, and sometimes by some
one from outside. Following this is a
general discussion of the subject, then

recitation by some of the young peo-
ple, or perhaps another important sub-
ject is brought up for discussion. Next
in order is announcements and occa-
gionally attention is given to club
business. Then comes a closing song
and adjournment.

Our meetings are varied very much
in character and our speakers are
chosen according to the subjecis to
be considered. We need not go out-

" Skillet Creek Farmers' Club picnic, July 4, 1909.

music and visiting intermission fol-
lows. Sociability made manifest is
then the order, and never have neigh-
bors more plainly shown the gladness
of meeting and association than is
shown during this social period of any
one of our farmers' club meetings.

Foliowing the call to order after
visiting, there is a reajustment of
geating, for visiting has brought the
gexes into closér intimacy and often
the most convenient place to be seated
is beside the last person conversed
with.

There is music again after visiting
intermission, followed by reading or

side of the club for talent, but we do
go outside for information that is be-
yond our club experience. For in-
stance, last week we had with us Pro-
fessor C. A. Ocock, of our Wisconsin
College of Agriculture, who spoke
about ventilating, heating and light-
ing our farm homes. Following this
this meeting in two weeks a pro-
gram will be carried out which has
been prepared by some of the lady
members of the club. The subjects
are to be: How to Train a Husband;
Woman’s Interest in Farming; How
and Why I Learned Photography;
Worries; Pickles; Music by ladies
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only. The gentlemen will be allowed

to join in the discussion.

At the first meeting in April we are
to have County Superintendent of
Schools, G. W. Davies, and City
School Superintendent A. C. Kings-
ford, talk on educational subjects.

In addition to Professor Ocock, we
have had from the university at other
times, Professor R. A. Moore to talk
of corn breeding and corn judging:
Professor J. G. Milward to talk about
spraying, and F. C. Hutchins to tell
about extension work. At various
times we have had with us school su-
perintendents, business men from the
city, editors, the mayor, doctors,
preachers, and others.

Very rarely are refreshments
served, except home-grown apples, but
we have our picnies, summer and win-
ter, and each year at least one ice
cream social. Our visiting intermis-
sion proves that refreshments are
not necessary to promote sociability.

In addition to our picnics, there are
other meetings which we look {0 as
annual events, as our corn and bread
show, also our patriotic meeting., At
the corn show trophy ribbons are
awarded and addresses and discus
sions in keeping with the main pur-
pose of the meeting are included. At
the patriotic meeting the program is
prepared by the teachers of the three
districts in which the territory of the
club lies. The scholars take part in
recitation, music, dialogues, drills, ete.
Occasionally prizes are offered for es-
says from the young people of the
three schools. At the meeting just
held, essays were read just before
Professor Ocock’s lecture. The sub-
ject assigned was, The Products of
the Skillet (Creek Neighborhood.
Scholars from each school competed
among themselves and the best from
each of the three schools was read by
the one who had written it. After the
reading, the prizes were awarded by
State School Inspector, W. E. Larsen,

Editor S. Hood, of Baraboo, any Gec.
Hackett, Clerk of the North Freedom
Board of Education.

Witn meetings two weeks apart in
the winter and once a month in the
summer, we find more things that we
wish to do than we find time for. A
glance over the records of the past
meetings shows that we have consid-
ered a wide range of subjects, yet old
as the farmer’s calling is, there is
ever something new to be thought of.

Our activities are not confined to
the social and intellectual. We take
an active interest in different move-
ments that are of general benefit be-
yond our club membership. We are
satisfied that our County Fair has
gained from our heip, along with oth-
ers, in raising the standard of ex-
cellence in management and attrac-
tions, and we claim that Sauk county
has one of the very best fairs in the
state. For two years our e¢lub has
maintained a rest and reception tent
at the fair. This year we are plan-
ning to have a farmers’ club exhibit
at the fair such as we had last year,
but more extensive. We secured from
our Town the use of the Baraboo City
Library. Baraboo town has now be-
tween twelve and fifteen miles of mac-
adam roads, and our club has had a
full share in promoting the construe-
tion.

There are many useful activities in
which we have taken a part, but 1 will
close the list by mentioning the latest
of a week ago, when we had a very
profitable Farmers’ Convention and
organized a county order of the Wis-
consin Experimental Association.

The appointment of committees at
various times for these useful activi-
ties has kept the different members
busy and no one has failed to take
part in some useful way. I think that
being helpful keeps up the continued
interest and life of our club. We
hope to see more clubs in the commu-
nities about us, believing that farm-
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ers’ clubs, if rightly conducted. are
capable of bringing out the best quali-
ties of the members and will
strengthen feelings of neighborly good
will to a degree which would not ex-
ist without their influence.

Chairman Bradley—I like what Mr.
Toole has said about visiting among
farmers. Here in St. Croix county, 1
think the farmers do not get together
and visit as much as they should. The
poet Riley was once asked about his
religion, and he answered:

“The happy smile and the grip of

hand,

Is the sort of religion I wunder-

stand.”

Song, Mrs. Carter.

Chairman Bradiey—Within the last
few years there has come into exist-

ence a study of agriculture in the com-
mon schools and the high schools in
the cities and villages, as well as in
the county training schools and the
agricultural colleges. It has been a
new work and not a great deal of
progress has been made, and yet oc-
casionally there are men who have
taken up the work with a determina-
tion to show the people that there is
something in agricultural education.
We have an example of that in New
Richmond in the high school there in
the case of Mr. Brewer, and we have
with us tonight a man from Dane
county, the principal of the village
school at Marshall, who has taken up
this work in a systematic way and
has had wonderfully good results.

TEACHING AGRICULTURE IN THE HIGH SCHOOL.
Prof. C. H. Eldred, Marshall, Wis.

We are in the midst at the present
time of some of the greatest move-
ments that have ever occurred in the
work of civilization, and one of those
movements is the problem of social
betterment of the people in the rural
communities.

Back in Medieval times a man was
looked upon as a man of great wis-
dom if he could babble away in big
sounding phrases, and thus grew up
the idea that education consists in
knowing a lot of something, no mat-
ter whether it could be used or not,
and I am sorry to say we have not
fully left that idea behind us at the
present time.

Another idea concerning education
is that it has another purpose to fill
than to store your head with knowl-
edge simply for the sake of knuwing;
that the real meaning of education is
that the head should be stored with
useful knowledge that will help its
possessor to live his life more effi-
ciently. It gives a new meaning to the

word live; it makes 1t mean more than
to simply exist. It follows, then, that the
new education must come in morve vi-
tal contact with the lives of the peo-
ple. A part, at least, of the urban edu-
cation must deal with urban life, and
a part of rural education must deal
with rural life.

It was for this reason that I first be-
came interested in the teaching of ag-
riculture. The work began in a small
school, and in a smail way, by testing
milk, and it awakened a good deal of
interest. This was followed by a
little stock judging and a little experi-
menting with corn. In another
school, where the work could be made
larger, we followed up the milk test-
ing by establishing well organized ef-
forts along that line to make it useful
to the farmers. We started on that
particular line first because the com-
munity in which that school is situated
is a distinctly dairy community.

The boys and girls in that commun-
ity are the sons and daughters of a
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class of people who are mostly Ger-
mans. Their ancestors for many gen-
erations were peasants in Central
Europe, hence they could not be ex-
pected to be shining lights in a men-
tal way, and their parents could not
bDe expected to look upon education of
any kind in the same way as they
would if they had had different ances-
try. Our problem was to take *hose
children and their parents and show

still to elevate the social condition in
the community and to leave the gradu-
ate of the schcol on a little higher
plane socially than was his father be-
fore him, but at the same time to give
him enough vocational training so
that should he be thrown on his own
resources at an early age, as 8o many
high school graduatcs are, he would
be so equipped that he could go out
and help himself more efficiently than

Samples of corn selected by pupils before being taught corn
judging.

them that education is a vital thinp
by bringing it so closely in touch with
their everyday lives that they could
not help but see its value. We made
the trial through Agriculture and hav-
ing tried the scheme until we were
certain it would be a success, we or-
ganized a four-year course.

How the Work is Carried On.

In this course we take those boys
and girls and give them a high school
{raining that is one-fourth agricultural
and three-fourths cultural. You see
from that statement that we are not
trying in any way to make the high
school a special school; its object is

his father could have done at. the
same age.

As a means of introduction we give
over the first vear of the course to
teaching them how to study. This re-
solves itself into teaching them how to
read, for reading is the real basis of
all educational progress. The idea
here is to teach them to understand
the printed page, because during after
life this will be the purpose of almost
all of the reading done. At the same
time we are doing this work we are
giving them a start in elementary
science. Here they learn about the
stars, the earth, the elements, natural
phenomena, and plant life, on which
all agriculture is based. Another very
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important branch that they are taught
at this time is the life histories of
bugs, beetles, butterflies and moths,
and how to prevent their ravages. For
instance, we were talking about
squash bugs the other day, and I asked
a girl, “How would you kill them?”
She said, “I would put Paris Green on
them.” “That won't kill squash bugs,”
said another. “Why?” “Because bugs
don’t eat, they suck the juices of
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natural environment. Not only must
they learn the weed, but they must
learn its seed as well. When they
have become familiar with the weed
seeds, inspection of clover seed
samples is made, for it is here t(aat
many of our weeds get disseminated.
As a result, I have boys and girls in
my classes who can take a sample of
clover seed and give a close estimate
as to its value.

Samples of corn selected by students after being taught corn
judging,

s

plants, and a surface poison won't
reach them.” When it comes to or-
chard pests, like the scales, we take
them right out into the orchard and
show them the scales on the trees, al-
so how, why and when we spray to
kill them.

In the first half of the second year
we take up agronomy. We begin by
teaching them weeds and before we
are through they must know by sight
about forty of the most common. To
aid in getting this knowledge they
gather and mount specimens of each
in the agricultural laboratory, and al-
so make fleld trips to see them in their

We teach them the history of the
field crops, and they are often sur-
prised, as, for instance, when they
learn that soy beans and alfalfa are
among the oldest of cultivated plants.
It is here that we teach corn judging
and grain grading.

In the last half of the year they are
given a general course in horticulture.
We have a greenhouse ten by twelve
in which there is now some two
thousand tomato plants. These are
growing on the same area that has al-
ready produced radishes and lettuce.
There are also about one thousand
geranium slips and some other
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flowers. In the spring we leave the
gardening side of the work and take
up practical orcharding in the or-
chards near by. The point that I wish
You to get is that this work in the
High School is very practical and use-
ful, that it deals with the things of
the pupils’ experience, and that it re-
quires no great equipment.

In the third year they study animal
husbandry. Here they are taught
stock judging, having work on the ani-
mals themselves and using the score
card. In connection with this work
we visit the different farms within
reach that are noted for their stock.
At one place we see Percherons, at an-
other Holstein cows, and so on. We
want to visit the Renk Bros. sheep
farms and also Mr. Matteson and his
hens. I like to have these young peo-
DPle see and meet these men who are
doing things and doing them in the
best way. It impresses them with the
dignity of agriculture.

We have, of course, our farm eco-
nomies and we also work to some ex-
tent with farm machinery. It is sur-
prising how useiul a girl finds it to be
able to handle a monkey wrench. The
father of one of these girls came to
me and said, “My daughter is going to
break her neck sure; she was away
up on the windmill the other night
looking for a crank, I told her to go
back to the schoolhouse and she
would find one.”

Some Effects of the Work on the Com-
munity.

I have told you what we do with the
children, now let me illustrate to you
by a few examples how the work ic
the school affects the people at large.
While we were working at the corn
judging two or three years ago, I
met an old fellow on the street who
said, “They tell me you're teaching
corn judging up there?” I admitted the
fact. “That’s all foolishness,” he
said. “Do you mean to tell me that
You can teach those kids anything

about corn in a few days? Anyway
enough so that they can come home
and tell their dads anything? Why,
I've raised corn for forty years and
you can’t tell me anything about it.”
I couldn’t dispute the fact that he had
raised corn before I was born, so I
said, “Suppose you put your forty
years’ experience against the few days
teaching and see what happens.”

To my surprise he did. He said to
one of the boys in the class one day,
“I'm going to show you how to pick
out good corn.” He picked over sev-
eral bushels and selected some great
long ears with kernels that ran down
hill and cracks between the rows
that a knife would lie in. The boy,
who was a nephew, picked out his ten
ears and the two samples were placed
side by side. “There,” said the
uncle, “I told you so; just look at that;
just compare those ten nubbins with
the ten ears I picked out.” *“Hold on
Uncle!” broke in the boy, “it's the
amount of corn, and not the size of
the ear that counts. Let’s shell the
ears and see who has the most corn.”
This was done and the boy’s sample
had on it thirty-six per cent more corn.
The uncle was still of little faith, but
when planting time came the mnext
spring he bought his seed corn of his
nephew’s father, with the proviso that
the boy pick out the corn.

A part of the required work in
dairying is to keep a complete milk
sheet and test record of every cow
in a herd for one month. Everything
is measured so that reports can be
made in class. In this class was a
herd of twenty-one cows. The class
kept a complete record and when it
came time to figure up at the end of
the month, behold, seven of the cows
were boarders and were not even pay-
ing their way.

The Special Work for Girls.
I wouldn’t have you think that be-
cause I have talked about the boys so
much that we in any way neglect our
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girls. We look after them also, but
our work is so planned that everybody
takes the same subjects fof the
first two years to economize in teach-
ing force. This is a good thing in
another way. Agriculture is the great-
est industry in the world, and every-
body should know something about it,
whether he is going to follow it or
not. For these reasons our girls study
agriculture for two years, but at the
end of that time they can choose be-
tween English, Agriculture, German
or Domestic Science.

Visitors often say, “Why, how ma-
ture your pupils appear for their
ages.” The comment is true. School
to most of them is a business propo-
sition, a place where they are getting
valuable training for future work, and
their attitude is a result of the reali-
zation of that fact. Most of our girls
take the Domestic Science. We have
a special teacher for that work and
they are taught sewing, cooking and
houvsehold sanitation. As a result
they are helping their mothers
with the sewing and baking, and more
than one mother has said to me, “I
have been sewing and baking all my
life, and yet I have learned from my
daughter kinks in the trade that I
never knew before.”

In connection with the household
ganitation the girls study the planning,
location and equipping of houses. Per-
haps you have noticed that the aver-
age house plan is arranged for city
locations and not the farm. When
the house plan of these country girls
was perfected, among other original
points I found on the ground floor a
room labeled, “Men’s Room.” “What
is that,” I asked. “I will tell you,”
replied one of the girls. “Mother and
I are sick of having the men come in-
to the kitchen and sit around in the
way while we are getting meals. 1
want my kitchen so arranged that the
men can’t get into it, but will have to
sit in a room of their own, where they

can keep their boots and rubbers and
coets.”

So there on the plan was the men’s
room and it was arranged so that it
opened toward the barn, not the
kitchen. “If I could have it as I want
it,” continued the girl, “I would have it
fixed so that I could shut the doors
and wash it out with the hose.”

At the same time that the girls plan
houses, the boys plan barns, outbuild-
ings and gates. Indeed the father of
one of the boys is Zoing to build a
barn from plans worked out in the
class.

These are some of the practical re-
sults that we are getting from agri-
cultural teaching in the High School.
At the same time we are trying to help
the people of the community socially;
trying to get them interested in each
other and in public affairs. We go out
to the country school houses, get these
people together and talk to them along
agricultural lines, choosing such sub-
jects as they will be interested in. In
this way I have talked on “Alfaifa
and How to Grow It,” “The Dairy Cow
and How to Know Her,” and other
kindred subjects. Thus we are trying
to improve the social life through edu-
cation and the school by working for
them and with them and getting in
sympathy with them, thus gradually
to lift them up to a higher social strata
than that on which they are now liv-
ing. It is not a work that will be ac-
complished this year or this genera-
tion. It is a “long-time” proposition.
If we cannot get the old fellows—and
I do not think we will—we are going
to get their scns and daughters, and
when they are as old as their parents
now they are going to be a different
class of citizens. They will be effi-
cient, capable, well educated, well do-

ing citizens in every sense of the
word.

I thank you.
Song, Mr. Anderson.

Adjourned to 9:00 a. m. next day,
March 15, 1911.
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SECOND DAY,

The convention me't pursuant to adjournment.

Prayer by Rev. Mr.

Blakesley.

Supt, McKerrow—In opening the
meeting this morning, I do it with sad-
ness on my part, for just as 7 was
leaving the hotel a telegram was
handed me from the Secretary of the
State Board of Agriculture, which
stated that Mr. David Wedgwood, a
member of our board, with whom I
parted last Monday afternoon, appar-
ently in good health, had dropped dead
in his daughter’s home at Green Bay
while on the way home from our meet-
ing.

Mr. Wedgwood was one of Wiscon-
sin’s leading farmers, one of Wiscon-
sin's large farmers, a man of large
heart, as well as large interests. For
fifteen years I have met him in a busi-
ness way and I learned to look upon
bim as one of Nature's noblemen. But
so it is in life; we who are here today
must go on in pursuance of our duties,
although one of the strong men in our
life work has gone.

Mr. W. F. Stiles galled to the chair.

HANDLING AND SHIPPING DAY-OLD CHICKS.

C. E. Matteson, Pewaukee, Wis,

Mr. Matteson.

In America, no doubt, shipping day-
old chicks may be looked upon as a
new departure. To take a squirming
mass of downy little fellows in their
true innocence and start them on a
journey several hundred miles may
seem even cruel to some, but the ven-
ture is taking wonderful strides: in
fact, is far beyond the experinental
stage, and to the world as a whole it
is not new. History records it being
carried on in Egypt, China and to a
small extent in Japan, hundreds of
vears ago, the hatching being done by
the true natives in egg ovens. It has
now spread to England, but in Amer-
ica it is as yet only in its infancy,
however, I predict it has come to stay.

The Object of the Practice.

The real object of the practice is to
eliminate the “eggs for hatching” busi-
ness. All breeders know too well the
many obstacles to be met with in this
work. A breeder may be ever s¢ hon-
est, use all methods at his disposal to
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send out eggs that are fresh and fer-
tile; use the l!atest models of- pack-
ages and label them ever so caunlious-
ly, and at best many sad reports will
result; hence the rapid evolution of
the day-old chick business, as it is
commonly called by poultry men. It is
being brought into use by farmers as
well as poultry men as a means of in-
troducing new blood into their harem
of fowls and is a Godsend in a way,
because you can see just what you
have got at once, not being oblized to
wait three weeks and then probably
be disappointed in the result. If the
loss of eggs was the only loss, it
would not be much, but you have lost
just that much of the best part of the
season, and at best, even though you
have the hatch duplicated, your chicks
are late just the same.

Distance Should be Regulated by Time
in Transit.

Just how far a little chick ean be
shipped, will depend largely upon how
direct the route is it is to travel. Dis-
tance should be limited to the amount
of time it takes in transit. Where the
route is direct and no delay, I would
say fifteen hundred miles should be
the limit, but where connecting points
are te he made, allowances should be
made accordingly. This should be
studied by the shipper, as well as the
purchaser. When shipping direct, it
is easier to make a thousand miles
than it is even a few miles where sev-
eral changes are to he made. All this
should be studied before an order is
placed.

Most people probably, like myself
only a few years ago, think that the
older the chick, the more capable it is
of standing shipment., This ig cer-
tainly an erroneous idea which T ¥ave
fully demonstrated in my own prae
tice this past season. Being a little
short on enough chicks to fill a certain
order, T had to go to a brood of-twe

weeks’ old chicks to make up the num-
ber, a thriftier lot I never had to se
lect from, and still the report came
back to me from the purchaser that
his only loss was from those two
weeks' old chicks, Thig, of course,
teaches us the real secret, and that is
that Nature's food only should be their
nourishment during their trip. Na-
ture has supplied them with food as
they emerge from the shell for at
least the first two day of their lives,
and even three days will do no harm.
1 would much prefer to have them go
three days than I would to have them
fed under two days of age.

How to Ship.

Many shippers of day-old chicks
pack them in lots of fifty, but in my
own practice [ have better results in
not allowing over twenty-five. Their
tendencies are at that age to crowd
and pile up and it is pretty hard to
employ shipping packages that will
prevent this entirely, but where only
twenty-five are allowed in a compart-
ment, all such danger is eliminated.

The size of the package is limited
to the number of the chicks to be
shipped; never allow more than one
hundred in a package. If more than
that number are to be shipped at one
time to the same customer, more pack-
ages should be used.

All packages are carefully labeled,
stating the contents, with the address
plainly writter, and a separate placard
to attract the attention of the messen-
gers in charge, telling “how to
handle; to keep out of cold draughts
and that no feed or water be given.”
Many kind-hearted messengers are
prone to share their lunches, This
should be strictly placarded against.
During transit they develop into a
robust, hungry brood, ready for their
new foster home. The body heat of the
chicks should be the only means of
warmth. The ventilation. therefore,
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must be gauged to fit the weather, to
avoid chilling or smothering. This,
of course, is a matter of judgment on
the part of the shipper.

The loss is usually very light in
shipping day-old chicks and as most
shippers put in one cr two extra, a full
count usually reaches the purchaser.

Treatment at Destination.

The shipper should always notify
the purchaser at least one week in
advance of the date he is to ship and
then it is the duty of the purchaser
{o be there at the train to Teceive
them, so as to avoid all delay possible.

Upon their arrival, get them to their
permanent brooding quarters at once.
Too many take them to the kitchen
floor, where they are spread out that
the whole family may see them. They
are tired from their journey and they
need rest and quiet for recuperuation.
This is far more essential than food
or water. That comes in later. Just
put water where they can get it with-
out getting wet; they will do the rest.
Feed sparingly for several days and
induce them to get as far away from
their mother as you can consistently.

A Word of Cauticn.

Just a word to the purchaser before
closing. The same chance for rascal-
ity exists in this industry as in that of
gelling eggs for hatching and T would
advise caution, in regard to character
and methods of the advertiser, before
purchasing. It is a known fact that
many of our day-old chick hatchers
do not own a fowl and buy all their
eggs from farmers and other sources.
Such hatcheries no doubt would need
to exercise themselves to a consider-
able extent if they are to secure =&
stock to fully satisfy their customers

DISC