
OKLAHOMA 

AGRICULTURAL AND MECHANICAL 

COLLEGE 

AGRICULTURAL EXPERIMENT STATION 

STILLWATER. OKLAHOMA 

BULLETIN No. 101 JULY, 1914 

SILOS IN OKLAHOMA 

BY C. I. BRAY AND D. R. FORRESTER 

DEPARTMENT OF ANIMAL HUSBANDRY 

Ll.\I!{Y !:ARK, OKL.\lliL\L\ A. & M. COLLEc;E 
Collvrde Silo Oll right, _\leta! Silo on left 



2 

.. . 

• _ .. 
. .. -- --

figure I shows the best nH:t~d of laying off the trench for the foundation of a silo 
or for collar of a pit silo. l\1idclle section shows trench rlug. Lower section slww.s 
foundation forms in place and llllcd with concrete. The foundation is leveled by a 

spirit level on the same sweep used in describiug the first circle 
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ERRATA 

Choice of Silo, second paragraph, tifth line, omit "or more". 
Second line from bottom. The sentence, "The sections 

bolted together" should come after the next sentence fol
lowing. 

Table IV, top line of figures, omit "1.11 (yds. gravel)". 
Second line under ''Reinforcing", as is "represented" by the 

hoops. 
Second paragraph, second line, "see page 40". 
Second paragraph, fifth line, "2-inchxS-16-inch strap iron".· 
Table VII, column A, figures represent "inches". 
Table VII, two right hand columns, "sheet iron 3 feet wide". 
Second line from bottom, " inner form. Dimension5 

given for silo 16 feet in diameter." 
Figure 36, "Form 4 feet high". 
Under Figure 31, third and fourth lines, "levers like B are used 

for raising forms". 
54 Last line, second paragraph, "buying and transporting them". 
80 Last line, above Figures 86 and 87, "into the silo uncut". 
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SILOS IN OKLAHOMA 
BY C. I. BRAY AND D. R. FORRESTER 

Department of Animal Husbandry 

INTRODUCTION 

While the silo has been in use for centuries, and while thousands 
have been built in this country during the past thirty years, it has 
largely been within the last four or five years that silos have been 
recognized and appreciated as indispensible aids to success in the dry 
farming States, such as Kansas, Nebraska, Oklahoma and Texas. 
Probably more silos have been erected in Oklahoma during the past 
three years in proportion to its farming population than in any other 
State in the same period. The Oklahoma farmer has realized that 
livestock, in combination with drouth resisting crops, as kafir, milo, 
feterita, etc., and the silo are necessary to make profits certain with 
an uncertain rainfall. The fact that so many silos have been put up 
in the State during the past three years, and that thousands more are 
being planned, shows that silos have proved their value. Occasionally 
silo owners are disappointed because their silage is not the bonanza 
they expected, but those who have built and used silos have practi
cally always been their strongest advocates. 

The increased interest in silos has made it necessary for the 
Oklahoma Experiment Station to issue a bulletin on the subject that 
will give a fair description of the most common kinds of silos, their 
relative merits and methods of construction. Silo agents often exag
gerate the faults of other types of silos to such an extent as to con
fuse the man who wishes to build or buy one. While it is hardly pos
sible to give a complete description of all forms of silos now manu
factured, it is hoped that this bulletin will answer most of the inqui
ries likely to be presented. By pointing out the essential features of 
a good silo and the most common defects of construction, it is hoped 
that builders of silos will thereby be helped to make their silos a suc
cess. The types of silos to be discussed range from the cheaper forms 
of homemade wooden or pit silos to the more expensive types, as con
crete, tile or metal silos. 

Advantages of the Silo 

Silos are not luxuries, but necessities in Oklahoma. The silo pre
serves fodder in it~ best form for feedi11g and provides the cheapest 
of feeds for cattle and sheep, The whole corn, sorghum or kafir crop 
can be stored in the silo-butt, stalks and all-so that hardly any of 
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the food value of the plant is lost. The silo stores feed in almost one
third the space that it can be stored in dry form in the barn, and the 
fields are cleaned up for other crops. No corn stalks are left in the way 
of the farm implements, neither are there any to be thrown out of 
mangers and feed racks. The loss of feed nutrients in curing is less 
in the silo than when corn is shocked in the field under the most fa
vorable conditions, and many times less than when the stalks are al
lowed to stand in the fields through the winter. Corn stalk disease is 
avoided by the use of the silo. It is an improvement on the growing 
and cutting of green feed for dairy cows in summer, as with the silo 
the whole summer's feed can be planted at one time, cut and har
vested at one time, and stored in a most convenient form for feeding. 
While the curing of hay is dependent largely upon the weather, the 
curing of silage takes place in the silo, regardless of weather, and, 
unlike a green fodder crop or soiling crop, is ready to feed at any 
time, regardless of bad weather, wet fields or pressure of work. With 
kafir or sorghum cane and enough silos, cattle can have the equivalent 
of good pasture all through the year, even in the regions where the 
rainfall is insufficient for good pasture and for ordinary farm crops. 
The saving of the corn stalks annually wasted and the converting of 
them into beef and mutton will mean an enormous increase to the 
wealth of the State. 

One acre of kafir or sorghum can, by the use of the silo, be made 
to produce more succulent feed than several acres of pasture. The 
silo provides an efficient substitute for pasture grass in winter, in
sures the dairyman against drouth andshort pastures in summer, and 
is more important and necessary than a hay barn. 

Requirements of the Silo 

The silo is nothing more than an enormous tank or preserving 
can for keeping green fodder in its natural, juicy condition without it 
molding or spoiling in any way so that it can be used lated in winter 
or dry weather. While the feed will heat, lose color and become 
somewhat acid, these changes will do little toward reducing food 
value. A good silo will keep feed for years in practically as good 
shape for feeding as when put in. To give satisfactory results, a silo 
should fulfill all the following requirements: 

1. The walls should be airtight. \Vhercvcr air gets in through 
the silo walls or around the doorways, a considerable amount of feed 
will be spoiled and unfit for use. 

2. The walls must be perpendicular and smooth. If they are 
rough or out of plumb, spaces will be left between the silo wall and 
the silage as the latter settles, allowing air to get down around the 
silage, which may spoil it for a foot or more around the edge. Ir-
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regularities in the wall may also hinder the silage from settling evenly 
and the air will not be driven out as completely as it should . 

3. The walls must be strong and rigid. A good deal of pressure 
develops on the inside of a silo, especially in high silos or where very 
juicy feed has been put in. Many silos have been cracked by this 
pressure, causing the loss of an investment of from $300.00 to $500,00. 
T n wooden silos of square type, the walls may spring away from the 
~ilage ncar the top of the silo, owing to greater pressure farther 
down, and thus allow air to get in at the top. For this reason square 
wooden silos are rarely built, except in barns, where the walls arc 
held in place by the framework of the barn. 

4. A good silo should have a height of two to two and one-half 
times its diameter in order to get enough pressure on the silage to ex
clude the air. Very few silos are made less than twenty feet in height. 

The Size of the Silo 

The size of the silo to build will depend on the number of cattle 
or other stock and the length of time they are to be feel. The follow
ing table gives the usual amounts fed to various classes of stock per 
clay, with the number of tons they may be expected to eat in six 
months of winter, November 1 to April 30: 

TABLE I 

Kinds of Stock. 
Calves, 8 months old ·····----.. --------·-
Breeding cows (beef) ______ _ ___ _ 
Fattening beef cattle, 18 to 20 months .. 
Dairy cattle .... ----------------------
Sheep -------------------- -------------·------------------- -
Horses ···------------------

Daily Ration 
in Pounds. 

15 to 20 
30 to SO 
15 to 30 
30 to SO 

2 to S 
5 to IS 

Tons Eaten. 
in 180 Da:-·s. 
I Y, to I% 
2 ;,;; to 4 Y, 
1 Y, to 2 Yz 
2;/, to 4/2 
;i to Yz 
Yz to I Yz 

The diameter or width to build a silo will depend on the amount 
of silage to be fed daily, since a layer of silage at least two inches 
deep should be removed from the entire exposed surface of the silage 
each day to prevent molding. A man with twenty head of cattle to 
feed will require a silo of less diameter than if he had fifty to 100 
head. If he is to feed the smaller number for a long period of time 
the increased silo capacity should either be obtained by extra height 
or by putting up two silos of smaller diameter rather than one large 
silo. For feeding silage in summer, when stock are not likely to eat 
as much as in winter, a silo of relatively small diameter is needed, es
pecially as silage will spoil faster in hot weather, and a deeper layer 
must, therefore, be removed daily. As previously stated, the height 
of the silo should be two to three times the diameter. Table II sug
gests the best measurements for common sizes of silos, ranging from 
thirty-seven to 270 tons capacity. The table also shows the number 
of cows that these silos would feed for six months and the average 
acreage of cane or kafir required to fill them. 



N. o. Tons Silage 
Cows. for 6 months. 

12 ························ 37~ 
1~ ..................... 400 
20 ························ 54 
2~ ························ 67 ',i 
30 . ... ................ 81 
35 ························ 94'·< 
40 ........................ ros· • 
45 ························ 1210 
50 ························ 135 
7 5 ······················· 202 

100 ························ 270 
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TABLE II 

Dian1eter 
of Silo. 

10 
10 
12 
14 
14 
16 
16 
lR 
18 
20 
20 

Height 
of Sil(). 

26 
28 
27 
25 
29 
26 
29 
27 
29 
34 
40 

Acreage to 
1.v Tons 
per Acre. 

3 
4 
50 
7 
8 

10 
11 
12 
14 
20 
27 

Fill 
6 Tons 

per Acre. 
6}4 
6% 
9 

11 
130 
16 
18 
20 
220 
34 
45 

The weight of silage in any given silo will vary greatly accord
ing to the dryness of the silage. The table of capacities given below 
is based upon heavy, green fodder, such as is usually put up in the 
corn belt. In Oklahoma our silage crops arc not only more ripe and 
dry as a rule before being cut, but when left on the ground for even 
a few hours after cutting before being put into the silo lose still more 
moisture. The average weight of a cubic foot of silage is estimated 
at forty pounds. The chances arc that a cubic foot of average Okla
homa silage will weigh from twenty-five to thirty-five pounds. This 
would reduce the actual weight of silage in the silo about one-third 
to one-fourth below the amount given in the table. 

To estimate the actual amount of silage in a silo, take half the 
diameter of the silo, multiply it by itself, and multiply the result hy 
3 1-7. This gives the area of the cross section of the silo in square 
feet. If the silage was put in green and juicy, fifty to fifty-five square 
feet of silage one foot thick would weigh one ton, so that the number 
of square feet obtained above should be divided by fifty to get the 
number of tons silage per foot of height. To get the capacity of a 
silo in .tons, multiply this result by the height of the silage in the silo 
in feet. Example: Given a silo 10 feet in diameter, containing twenty 
feet of silage, find the number of tons of silage per foot of height and 
the total silage in the silo as follows: 

0 of lO=S=radius 
SXS=2S feet= square of radius 
2SX3 1-7 = 780 sq. ft., area of cross section of the silo 
781/2 divided by SO equals l.S7, tons of silage in each foot of height 
l.S7X20=31.4, the number of tons silage in the silo 

The weight of silage varies according to the depth down in the 
silo. The weight of the silage in the first ten feet at the top may 
weigh only twenty to twenty-five pounds per cubic foot, and forty tn 
fifty pounds near the bottom of the silo, where it is under greater 
pressure. If thirty pounds is taken as the average weight of a cubic 
foot of silage, divide the number of square feet of surface in the above 
calculation by sixty-five instead of by fifty, to find the number of tons, 
before multiplying by the height. For example: In the above prob
lem, 780 divided by 6S instead of by SO would give 1.2 tons silage in 

.. 
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each foot, and this, in turn, multiplied by 20 would give only twenty
four tons, instea<l of thirty-one and four-tenths tons . 

TABLE III 
Capacity of Round Silos in Tons 

For ordinary Oklahoma silage, somewhat dry, take two-thirds or 
three-fourths of amounts stated. 

Inside 
Height of Diameter of Silo 

Silo 
8Ft. 10Ft. 12Ft. 14Ft. 16Ft. 18Ft, 20Ft. 22Ft. 

20 feet ------········· 17 26 38 51 67 
21 feet - ----------------------· 18 28 41 55 72 
22 feet ----------------- 19 30 43 51!) ·77 
23 feet --------------- 20 32 46 63 81 103 
24 feet 22 34 49 67 86 110 
25 feet -------------·--· 23 36 52 71 91 116 143 
26 feet ------------------------··· 24 38 55 75 97 123 152 
27 feet ---------------------- 25 40 58 79 102 130 160 
28 feet ------------------------- 27 42 61 83 109 137 169 205 
29 feet 28 44 64 87 114 144 178 216 
30 feet --------------------··· 30 47 67 91 119 151 187 226 
31 feet ·······-·-----····--·-----·------ 31 49 70 96 125 158 196 237 
32 feet ----······------- 33 51 74 100 131 166 205 248 
33 feet ----------·····-----------------······ 35 53 77 105 137 174 215 260 
34 feet --. --- -~------ ------ ------ 36 56 80 109 143 181 224 271 
35 feet ---------------------------- 37 58 84 114 149 189 234 282 
36 feet ---------------- 39 61 87 118 ISS 196 243 293 
38 feet --------------------------·-- 41 66 94 128 167 212 262 316 
40 fccct 45 70 101 138 180 228 282 340 
4S feet --------------------· 165 215 269 330 399 
50 feet ------·------------ 310 382 462 

Table IJl gives the standard capacity of round silos in tons of 
silage. To contain these amounts of silage the silos must be full and 
the fodder put in must be fairly green and heavy. It is rarely ad
\ isable to build a silo more than forty feet above ground because oi 
the extra power required to elevate the silage above that height. 
Neither is it advisable as a rule to have a silo of greater diameter 
than 20 feet on acconnt of the large amount that must be removed 
daily. \~lith a wider silo, the average man needs to handle the silage 
twice in getting· )t to the door from the further side of the silo. From 
two to eight extra feet may be easily and cheaply added to the depth 
of a silo by digging down that far in the ground. This extra capacity 
costs little and does not ad<i to the power required in filling the silo. 

Types and Forms of Silos 

Silos may be round, square, or eight-sided, but probably nineteen 
out of twenty silos built are cylindrical in shape, as this form has 
proved most economical. The round silo requires less material to 
build for any given capacity. There are no corners in which silage 
can spoil, and the walls do not need to be so strong or rigid as in the 
case of the straight-wall silo. 

Square silos are more likely to be found in the North where lum
ber is cheap, and where the silos are often built inside of a barn to 
avoid freezing. A concrete silo may be built in the square form if 
desired. The objections to a square silo are that a greater amount of 
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material is necessary to build it, and that the walls (of a wood silo) 
are likely to spring out on account of the pressure of the silage, thus 
letting air in at the sides. The silage is harder to pack in the corners 
and is more likely to spoil. The octagonal silo has an adYantage over 
the round silo in that it can be built of straight material, while corre
sponding closely to the round form and a voiding the defects of the 
square silo. This form is commonly funnel in wuotlen-framc silos or 
in the Commonsense Silo. 

Choice of a Silo 

Of the silos mo:st commonly in usc in Oklahoma, we have the 
following: Pit silos, homemade stave silos, wooden-frame silos, pat
ent stave silos, the Commonsense silo, the Leitch silo and the vVis
consin or Gurler silo, the latter representing the more permanent type 
of wooden silo. Of the more permanent silos we have the following: 
Metal silos, solid-wall concrete silos, plastered cement silos, and ce
ment stave silos, concrete block silos and brick or tile silos. The pit 
or underground silo is found principally in the western part of the 
State. 

As a general rule the more expensive silos are the more perma
nent and durable, and consequently may ultimately give as good, if 
not better, value for money invested than the cheaper type. The man 
with little capital, hmvever, especially if he :has not a permanent loca
tion for his buildings, may well afford to put up a cheaper silo or 
more. If well cared for, a good wood silo may give him good service 
for ten to twelve years. Cost of materials may vary in different parts 
of the State. One man may be located, for instance, where sand and 
gravel are cheaply and easily obtained, and consequently he may 
profitably erect a cement silo, either solid-wall type or of homemade 
concrete blocks. It might cost a man in another locality two to three 
times as much to get the same materials, so that he might find some 
other type of silo preferable. 

If the walls of a silo are airtight, strong and rigid, perpendicular 
and smooth on the inside, and if the silo is reasonably permanent and 
durable in proportion to cost, it will prove satisfactory, regardless of 
the material of which it is built. If a silo is lacking in any one d 
these particulars it can hardly be successful even if built of good ma
terials and perfect in all other particulars. Practically all the com
monly advised types of silos will give good results if properly erecie(l 
and cared for. The choice of a silo or the materials from which to 
build one will be determined largely by questions of economy or per
manency. The more expensive types of silos are usually more desira
ble for the man who has a permanent location for his buildings and 
who wishes a silo that will last a long while. The cheaper forms of 
silos, while not as lasting, may be as efficient for a few years and may 
prove a good investment for the man with little capital, or who is a 
renter on another man's farm. 

... 
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Since there is little danger of silage freezing in this State, the 
natural heat of the silage affording sufficient protection, the matter 
of frost resistance is not important. The permanent silos arc usually 
fire, wind and verminproof, and require less repairing than the 
cheaper types. The interest on the investment in an expensive silo 
will naturally be more than with the cheaper wood silos. The choice 
of a concrete silo may depend upon whether the owner has sufficient 
ability, or can hire some one with the ability to erect one properly. 
\'Vith the high priced silos there is more loss if the silo is unsatisfac
tory through faulty construction. 

What Is the Best Silo 

There is no best silo. .Any one of the silos named ahc•vc, if W(C'II 

constructed and well cared for, should give good satisfaction at least 
for a period of time proportionate to original cost. i\lmost any silo 
will pay for its original cost in at least two or three years, if not in 
one year. Since even the cheaper wood silos may last from six to ten 
years, the more permanent types being practically indestructible, a 
man has little to lose in choosing any of these silos. 

Location of a Silo 

Convenience should be the first consideration in locating the 
place to build. In cold climates it is customary to build a silo either in 
or close against the barn so that silage may be thrown directly into 
or approximately near some door of the room. In milder localities it 
is customary to put the silo ncar some door of the barn without con
necting the two structures. In this case the silage will still be within 
convenient distance and the odor of the silage will not be as much in 
evidence in the barn. Stave silos may be built on such side of the 
barn as will protect them somewhat against high winds. vVhere cat
tle are fed in outdoor lots and the silage is fed from a wagon the ex
act location of the silo with reference to the feed troughs is not im
portant, though it should be where the v:agon can be convenien t!y 
driven under the chute to he f11led. The location selected should be 
dry and well drained, since if water gets under the foundation it may 
cause the silo to settle to one side. \Vhere farm huildin gs are already 
located, they will usually be on a fairly well drained location. 

Foundation 

Whatever material is used in the construction of a silo, whether 
wood, metal, brick or concrete, it is recommended that a concrete 
foundation he built extending at least three feet into the ground aJHt 
one foot above the ground. It is economical and advisable to exca
vate three feet deep for the silo, as three feet in depth is thus added 
cheaply. The following plan of laying out a silo and of building the 
concrete foundation is recommended, particularly for stave or other 
wood silos: 

A stake should be driven into the ground in the center of the pro
posed silo and sawed off squarely at the height to which it is planned 
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to have the concrete foundation come. At the top of this stake, with 
a spike or bolt, fasten a 2x4 a little longer than half the diameter of 
the proposed silo in such a way that the scantling may be moved 
around to mark off the silo circle, as indicated in Figure 1. Level the 
ground first. By nailing on two markers, the inside and outside edges 
of the foundation are marked at the same time eight to twelve feet 
apart. These should be so placed that the inner circle, for a stave 
silo at least, will be about four inches inside of the circle of the silo 
itself. Where the silo is of a kind that can be fastened to the founda
tion solidly, as in the King silo, the inner edge of the foundation 
should be the same diameter as the silo. Having thus laid off the 
silo, the 2x4's should be removed and a trench dug for the foundation 
to the depth desired, as shown in Figure 1, 8 to 12 inches wide, ac
cording to the size of the silo and character of the ground. The in
side wall of the ditch should be smooth and plumb. Do not remove 
any of the dirt from the center at this time. The concrete for the 
foundation may be made of one part cement, three parts sand and five 
parts broken rock. Fill the trench with concrete to the surface of 
the ground. In constructing a form for the concrete wall above the 
ground, drive 2x4 stakes one-half inch from the foundation, both in
side and outside, and two feet apart all the way around. (See Figures 
2 and 3.) Half-inch lumber or sheetiron may be bent around on the 
inside of these stakes. The top of this form should be made exactly 

Figure 2-Concrete foundation for Stave Silo in process of construction, showing re
. inforcement of steel woven wire fencing. Note braces, which are necessary only on 

inside of form 
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Figure 3-Types of foundations for wood ~ilos. A. Masonry foundation silo floor 
level with ground. B. Concrete foundation. Earth excavated to bottom of fonnda-

tima, giving six to twelve (6 to 12) tons additional capacity to silo at little cost 

level. This is done by driving a longer stake in the center, the height 
the foundation is to be, nailing the 2x4 sweep back into place and 
using a spirit level on it as in Figure 1. When the foundation wall 
has been completed and is set, dig out the earth in the center to the 
depth of the foundation wall, and if desired lay a concrete floor. The 
chief advantage of such a floor is that it prevents rats from getting in 
and burrowing through the silage, causing it to spoil. If a sill is to 
be bolted on, as in the Commonsense or Wisconsin silos, 12-inch bolts 
may be bedded in the wall at regular intervals before the concrete fill 
is completed, so that the thread ends will project three or four inches 
above the foundation. If special anchors are to be put in (Figure 22) 
they must naturally be put in at this time. It is not advisable to have 
the foundation project much inside of the circumference of the silo, 
though with a stave silo this is usually necessary. 'An air pocket will 
he formed at this place as the ~ilage settles and air will be drawn 
in between the bottom of the silo and the foundation, spoiling the 
silage. With concrete or brick silos the foundation of the silo is part 
of the silo wall. A foundation for a metal silo will be illustrated later. 
Other types of silo foundations are illustrated on pages 34 ancl 68. 

---0---

I-WOODEN SILOS 

Wooden silos largely outnumber all other kinds at the present 
time and are built in many different ways. The first cost of wood 
silos is usually less than for other forms, and they can be erected by 
more or less unskilled laborers or by ordinary carpenters. It requires 
less experience to build these silos than such as the concrete silo. 
The principal objection to wooden silos is that they decay in from six 
to fifteen years, and that they are not fireproof. While it lasts, wood 
makes a good silo wall, because it swells, thus making it airtight. 
Stave silos, while the simplest to construct and set up, frequently 
blow down, though with proper foundation and sufficient anchoring 
at top and bottom they may go through almost any gale short of a 
tornado, even when empty, in comparative safety, providing the hoops 
are kept tight. 
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Figure 4-Three homemade Stave Silos on A. and M. College Farm, built of 2x6's 
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1--THE BO'\TF:'IL\DF 2x6 STAVE SILO 

The homemade wood-~tave silo, as used on the A. and M. College 
farm, is very cheap and efficient, costing only about $i00.00 for ~ev

cnty to eighty tons capacity. (See Figure 4.) 

Material Needed 

100 pieces of 2x6, common pine, 24 feet long, dressed edges 
6 pieces of 2x4, 24 feet long 

384 feet of }'8-inch iron rods 
24 -}4 -inch tank lugs (Figures 19 and 20) 

4 pounds of %-inch hexagonal nuts 
100 feet of 3-inch cypress bats. 

The lumber in 24-foot length staves will make a sllo 14 feet 9 
inches in diameter by 24 feet high, holding approximately seventy-five 
tons of silage. Have the %-inch iron rods cut into 16-foot lengths 
and threaded 6 inches at each encl. Bend to the right circumference 
of your silo. This will make eight iron hoops, each hoop in three 
pieces, and joined together with tank lugs. Level the ground on 
which the silo will stand, and by means of a small sweep, 7 feet 40 
inches from center to circumference, lay off an exact circle for the 
bottom of the staves so that your circumference will be perfect. 

Directions for Setting Up 

Door Frame.-The doorway is a continuous opening from top to 
bottom, made of 4x6's (spiking 2x6's together). Pick out straight and 
sound pieces for the door frame and fasten together. Lay one side 
piece on top of the other and bore l-inch holes through both pieces 
2 inches from the inner edge. These are for the hoops to go through. 
Bore the first hole 12 inches from the bottom, the next one 2 feet 
above the first, the third 2 feet abm e the second, the fourth 20 
feet above that, the fifth 3 feet above the fourth, the sixth 3 0 
feet above the fifth, the seventh 4 feet above that, and the eighth 
and last one 5 feet above the seventh and 1 foot below the top of 
the silo. These holes will allow the continuous iron hoops to pass 
through the door frame, and these side pieces may now be fastened 
together in ladder form 2 feet apart. Spike a piece of 2x6 across 
the ends at top and bottom, and nail pieces of lx4 across the front 
for ladder rungs, spacing them so that they will come in front of the 
hoops. Extra steps are put on near the top where the hoops are wide 
apart. Erect the door frame in place and anchor it nrmly by means 
of temporary braces. 

The six pieces of 2x4's (24-foot lengths) should have l-inch holes 
bored to allow the hoops to pass through, and these holes must be 
spaced the same as the ones iu the door frame. The 2x4's should be 
set up around the circumference of the silo and braced so that they 
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will be approximately seven feet apart and will fit edgewise into the 
wall of the silo. Be careful to bore the holes so that the inside edge 
of the 2x4 will come flush with the inside wall when the staves are set 
in place. The iron hoops are then placed in position through the 
holes in the door frame and the 2x4 ribs and joined together by the 
lugs. 

After the door frame and the 2x4's are up and braced, and the 
ruds put through the holes, as described above, this skeleton frame
work is used in place of an outside scaffold. This method was not 
used in putting up the first silo. Put staves across to ride on the rods, 
making one footboard about seven feet from the ground, one half 
way up, and one near the top. Bend the hoops to the right curve be
fore putting them through the holes. Beginning at the doorway, set 
up the first 2x6 stave and by means of small nails and a cleat tack this 
stave to the door frame. Laths soaked in water make good cleats for 
this work. Continue putting up the staves, being sure that they are 
plumb, and that they follow the right circumference, tacking each 
stave to the preceding one. When the first 2x4 rib is reached, jam 
this rib up firmly against the last stave, and tack a long brace 
from the door frame to this rib. This makes the wall strong, and as 
each section is filled in these braces should be placed from each rib 
to the door frame. As the wall is nearly completed it may be n eces
sary to use a ladder or a light scaffold on the inside to put in the last 
staves. As the last stave is placed in position the hoops should be 
tightened gradually from bottom to top and the cleats on the inside 
knocked loose. The door is closed with short sections of the 2x6's as 
the silo is filled, using putty or white lead or clay between the boards. 
This silo is built right on the ground without foundation or anchoring 
and is taken down each summer as soon as empty and stored away. 
It is not much trouble to set up again in the fall. 

Where the above system of erecting is not followed, the silo may 
be put up by means of scaffolding, as any other stave silo. The door 
frame is set up first, as before, and hoops put in place and held up by 
the scaffolding. Only the two top hoops and the two bottom hoops 
need be put in place at this time, having first bent them to the right 
shape on the ground. 

The 2x6 staves can be readily put in place then and held together 
by toe-nailing the first ones on each side of the door frame. Then, at 
the upper and lower parts of the silo on the inside, tack barrel 
ataves or lath or other thin lumber around to hold the staves together. 
On the outside the driving of 12-penny nails in each stave at one of 
the upper and lower hoops and hooking the nails over the hoops will 
help hold the staves in place until the hoops are tightened. If a man 
is kept on the inside to tap the staves into place while the hoops are 
being tightened, a good job can be made and the walls will be tight. 
The silo must be kept in an exact circle and the staves plumb. Two 
or three diagonal braces will keep the silo from twisting. 
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2-THE FLOORING SILO WITII WOODEN HOOPS 

The flooring silo with wooden hoops is one of the very cheapest 
silos, and can be profitably used on farms where there is only a small 
herd of livestock, such as five or six milk cows and a team of horses. 
A silo 7 feet in diameter and 20 feet high will hold fifteen tons of "i
lage. This is a very small silo, and ordinarily it is not profitable to 
erect one of such dimensions. However, with such cheap material 
this size of silo may prove profitable. 

Materials for Wood-Hoop Silo 7x20, Capacity 15 Tons 

530 feet of 6-inch hard pine flooring @ $30.00 per M... .. .... $ 
220 feet lapsiding for ten hoops @ $30.00 per M ......... . 
Nails ......................................................................................................................................................... . 

Total ............................................................................................................................................. $ 

Bill of Lumber for 16x24-Foot Silo, Capacity 86 Tons 

1440 feet 6-inch hard pine flooring @ $30.00 per M .... $ 
600 feet 0x4-inch lumber for hoops @ $30.00 per .\L .. 

Nails .......................................................................................................................................................... .. 

Total ....................................................................................................... ..................................... $ 

15.90 
6.60 
1.00 

23.50 

43.20 
18.00 
2.00 

63.20 

The total cost of this first-mentioned silo, outside of labor, will 
he about $1.60 per ton capacity. Two men can build it in one and a 
half days. 

It is not advisable to build large silos of this type, since the 
length of flooring is not enough to get sufficient height for a large 
diameter silo. Twenty or twenty-four feet will probably be the great
est length of flooring on the market. Fourteen feet is about the maxi
mum diameter for a silo of this height. By digging Jown in the 
ground from four to six feet and building a concrete foundation wall, 

Figure 5-\V ou<lcn hoop for si lu in process of construction. 
Note double circle of blocks, with \\edges driven between hoop 

and outside blocks 



16 

Figure 6-Model wooden-hoop Silo in process of construction. Scaffolding 
up and hoops in place 

a depth of thirty feet can be secured, which will be sufficient for a 
silo 16 feet in diameter. The cost of excavating six feet, with the cost 
of cement, would make the total cost of this silo about one hundred 
dollars. A silo of this size will hold 120 tons and will not cost over 
one dollar per ton capacity, and possibly as low as seventy-five cen·ts 
per tun capacity. 

How to Build a Wooden-Hoop Silo 

To build this silo, first make three-ply or four-ply hoops of wood. 
Where native lumber cannot be had, good batting or cypress lapsid
ing may be used, or any ~'ix6-inch stuff will do. The best way to 
make these hoops is to draw an exact circle of the right diameter on 
a barn floor or good, hard ground. If on a barn floor, nail blocks 
firmly on the inside of the circle, four inches high and eighteen inches 
apart, and nail other blocks two inches outside of these. If on the 
ground, drive good, SllUare stakes instead of blocks. The hoops are 
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made by placing the lumber between the two rows of blocks, 
wedging down firmly against the inside blocks, and nailing with 
8-penny galvanized nails. (See Figure 5.) In setting up the silo 
the hoops are all placed one on top of the other on the founda
tion, then a four-legged scaffold is built on the inside as high as 
the proposed height of the silo. The legs of the scaffold are kept 
about one foot from the edge of the silo. Staging should be placed 
about eight feet apart. Beginning at the bottom, mark off on the up
rights of the scaffold the place for the bottom hoop, making sure it is 
the same height on each upright. Then from this point measure eigh
teen inches higher for the next hoop and mark the place, twenty 
inches to the next, twenty-two inches to the next, and so on to the 
top. Draw the top hoop to the required height and hold in place by 
nailing on bracket arms to every scaffold leg where marked, letting 
the hoop lie loosely on top of these brackets. Continue in the same 

Figure 7-:\lodel wooden-hoop flooring Silo at .\. and J\1. 
College beef cattle barn. Lumber flonatcd by Spurrier 
Lumber Company, Stillwater. Size 8x14 feet, capacity 
17 tons; cost $23.00. Larger sizes cost less per ton capacity 
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manner until each hoop is in place. (See Figure 6.) Then be
gin putting on the hard pine flooring inside, commencing at one edge 
of where the doorway is to be. In putting on this lining, keep the 
groove ends of the board ahead. Double nail every other board on 
each hoop and single nail the others. Use 8 or 10-penny galvanized 
nails for this purpose. Drive the boards up close and draw tight, 
plumbing the hoops as you advance. Leave an opening for a con
tinuous doorway about twenty inches wide. No door frame is needed. 
Simply cut off pieces of flooring 26 or 28 inches long and nail two or 
three pieces together so as to make narrow doors 7 to 10 inches wide 
and 26 to 28 inches long. Lay these one above the other across the 
opening as filling advances. (See Figure 7.) 

One of the most important things to watch in building is to have 
the hoops the right distance apart and the wall plumb while the lining 
is being put on. Professor A. S. Neal of the Kansas State Agricultu
ral College recommends that the hoops be treated with creosote or 
some wood preservative, and that the bottom hoop be bedded in a 
concrete foundation, building up the cement on the outside of the 
hoop. It is better to have a number of spikes driven through the 
hoops into the cement. These silos are good for at least eight years. 

3-THE LINED FLOORING SILO 

A more permanent type of wood-hoop silo may be made. Hoops 
arc made of 0-inch stuff, as in the silo just described, but four thick
nesses are used instead of three. One-inch flooring is nailed on per
pendicularly as before, but by breaking joints at the third and ninth 
hoops the silo may be made 30 feet high instead of 24 feet. A lining 
of building paper, plain or tarred, is next put in, and then one thick
ness of half-inch lumber, which may be nailed on round and round or 
up and down as before. The latter is easier to put on, but the other 
way adds much to the strength of the silo. Green hardwood is re· 
commended for making the hoops, but is not essential. 'Nith a good 
concrete foundation and sufficient anchoring at top and bottom there 
is no reason why this silo should not prove reliable and permanent. 
The door in this silo may be continuous or only in each alternate 
space between hoops. (See Figure 8.) 

vVood silos should be well braced aud anchored if they arc left 
standing empty during the summer. In both the homemade stave 
silos and the flooring silo a strong wooden or iron hoop should be 
put at the top of the silo on the inside. This keeps the staves from 
blowing in and makes a good attachment for guywires. At least 
three guywires should be run from the top of a silo to some nearby 
trees or posts at equal distances around the silo. A log buried in the 
ground will do where there is nothing else to fasten to. Two strands 
of No. 9 or heavier wire may be used. Holes should be bored through 
the top of the silo in such a way that the guywires will go around or 
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Figure 8-Wooden hoop flooring Silo, 30 feet hiRh, lineu \\ith building paper, aml half-inch lumber, nailed round and round on the inside- Four-ply hoops of half-inch green hardwood lumber. Staves spliced out of alternate 20-fuot and 10-foot lengths 
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through the inner hoop at the top. After attaching to the anchor at 
the bottom the wires may be twisted together until tight. 

4-0CTAGONAL SHAPED FRAME SILO 

An octagonal-shaped frame silo can 
be built on the same general plan as 
this one, using octagonal-shaped hoops 
of 2x8 lumber, fastened together at the 
corners with ten long spikes or with 
bolts. Detail of this silo is given in 
Figure 9. There is little advantage in 
putting up this type of silo as the hoops 
require more material than the round 

Figure 9-Detail of framework cf hoops, and they are not likely to be 
octagonal wood-frame silo any stronger. 

5-CCL\TMONSENSE SILOS 

The Commonsense silo is coming mto a good deal of favor on 
account of the fact that it is more rigid and substantial than the stave 
silo. It requires, however, from twice to two and a half times as 
much lumber to build. These silos are possibly too well known to 
need much description. They arc built of 2x4's nailed flat to each 

Figure 10--Thrce Commonsense Silos neat· Oklalwma City. 
Courtesy of rviinnetonka Lumber Company 
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other so as tnake an uctagon-shapcu silo. They are perfectly rigid, 
and a man who builds, for in stance, a 20-foot silo one year, can add 
another ten or fifteen feet to its height the next year if he so desires. 
They are made airtight in several ways. Waterproof pastes of asphalt 
or similar materials can be pnt between each layer of 2x4's as they 
are laid down, or the silo may be lined with ordinary rubber roofing. 
Some claim that this is pressed against the wood so firmly by the 
silage that it can hardly be detached later, while others have found 
the paper to tear off badly. A more expensive bnt more efficient way 
is to cover the outside with tar paper and nail on flooring or siding, 
thus giving a very finished appearance to the silo. Illustration No. 10 
shows three Commonsense silos near Oklahoma City. The lumber 
for these s il os is usuall y supplied already cut and at the right angles 
and lengths. One may built! a homemade unc himself if he so de
Sires. 

The Tun g-Lok silo is a variation of the Commonsense silo, the 
timbers used being ton g ued a nd g rooved. Th is is a new type of silo 
not very well known. 

F igure 11- Leitch Hoopless Wood Silo. Built on 
farm of M r. Schuler, McLoud, Oklahoma 
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6-THE LEITCH SILO 

This silo is built and finished similar to the Commonsense silo. 
except that the lumber is cut in a circular form so as to make a per
fectly round or cylindrical silo. The company niaking these silos 
operates at McLoud and Shawnee. Like the Commonsense silos, they 
require no tightening of hoops, can be bolted to good cement founda-

tim II 2 r tit lilt 
Figure 12-Unfinished Wisconsin or King Silo. In colder climates is usually sided 

up on outside of 2x4's, making a hoiiow wail 

II 
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tions, and are solid and substantial. 
same ways as the Commonsense silo . 

They are made airtight tn the 
(See Figure 11.) 

7-THE WISCONSIN OR KING SILO 

This silo is one of the strongest and best made wooden silos we 
have, and is illustrated in Figure 12. Jn most of the Northern States 
this silo is sheeted on the outside so as to provide a dead air space to 
prevent freezing. In this climate it is cheaper to leave this silo as 
shown in illustration. The outside sheeting adds a little to the 
strength of the silo, however, and a great deal to its appearance, but 
is not necessary in this climate. A sill is cut out in circular form, 
usually of two thicknesses of 1 %-inch stuff 6 inches wide, and then 
2x4's arc set upright on these, hvelYe to ftfteen inches apart and 
braced so as to be plumb from each side. Three thicknesses of 
%-inch cypress 6 inches wide is then nailed on the inside with two 
layers of tar paper between. The pressure of the silage comes en
tirely on this cypress sheeting. The 2x4's have little strain on them. 
except to hold the sheeting in place. These silos should be well 
braced and wired in Oklahoma, as when empty they arc easily blowu 
OYer. 

8-THE GURLER SILO 

The Gurler silo is begun the same as the \Visconsin silo, hut itl
stead of the last layers of cypress sheeting and tar paper, beveled laths 
or metal lath is nailed on the wall and a cement plaster coat applied 
This protects the wood somewhat and cheapens the cost of construc
tion. Ten or twelve wood hoops may be put around the outside 
nf the 2x4' s. 

Figure 13-Detail of Wis· 
consin or King Silo 

GUPL£11 SILO 

Figure 14-Detail of Gurler 
Silo. C e rn e n t plaster on 
dovetailed I at h s takes the 
place of two layers of one
half-inch lumber and tar pa-

per in the King Silo 
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9-PATENT ST:\ VE SJ LOS 

The patent staYc silo requires little discussion in this bulletin, 
even though an important type, as probably more silos of this type 
are in use in Oklahon1a than any other kind. They are well known to 

Figure IS-Scaffold erectetl for putting n]J 
Patent Stave Silo on foundation shown in 
Figure 2. Continuous door frame can be 
seen in place on the opposite side of the 
'caffold in front of the barn door. First 
staves are put in place and the tluce bot-

tom hoops on 

Figure 16-Same Silo completed and filled. 
Roof on. Located at brick barn, Okla

homa A. and M. College 

every one, and call for little constructive knowledge on the part of 
the buyer. All materials arc finished before the silos leave the fac
tory, and the erection of the staves is more or less simple. Each silo 
company has its own bulletin giving details of construction and rules 
for erecting. The patent stave silo is made in various grades of wood 

Figure 18-Stave splice 

Figure 19-Mallcable iron lug Figure 20-Cast iron lug 

• 

.. 

.. 
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Concrefe 

A 

Figure 17-Types of anchoring and bracing for patent stave silo (Crown Silo). A 
Bottom anchor set in concrete foundation. B. Attachment for guywires :~t top of silo. 

C. Anchor or "dead man" for lower end of guywire 

ranging from common pine to douglas fir and cypress. Being i<t-.:tory
made, the staves fit more tightly than homemade staves. The door 
frames and doors are usually well braced and reinforced and tight
fitting. They are usually equipped with good roofs and with patent 
anchors and guy wires. If set on a good foundation and well an
chored, top and bottom, these silos are practically as permanent and 
windproof as it is possible for wood silos to be. Most of the silos 
that blow down do so because of carelessness in not tightening the 
hoops, or because of insufficient wiring to hold the top steady. Guy 
wires should be attached to solid anchors, "dead men", as they arc 
called (see Figure 17) a distance from the foundation equal to the 
height of the silo, thus giving the greatest strength. The patent stave 
silo at the A. and M. College beef cattle barn (Figure 16) has never 
blown down during four years of use, though many other such silos 
in the county have blown over once or twice. Many patent stave silos 
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are creosoted or treated with patent oil preparations so as to make 
the wood as resistant as possible to moisture and rot. One-piece 
staves are more perm:1nent than two-piece staves, as decay very often 
sets in where the staves join. These joints are made as solid and air
tight as possible through the usc of steel or iron splices, as shown in 
Figure 18. Figure 17 shows types of anchoring; Figure 1 shows the 
foundation for a stave silo in process of making, and Figure 1.S shows 
the erection of the staves at an early stage, using a scaffolding in-

Figures 21 and 22-Erec!ing a stave Silo without scaffolding. Door frame is raised 
first and braced well. Staves are tacked together with cleats, three at a time, and 
hoisted into place. They are then braced from the door frame at the top and held 

in place by barrel staves tacked on the inside of the Silo 
Courtesy of Iowa A. and M. College 

stead of the method suggested in putting up the homemade stave silo; 
Figures 21 and 22 show how to put up a silo without scaffolding. 

10-THE TULSA SILO 

A cheap and efficient form of flooring silo (Figure 23) is put out 
by a company which originated at Tulsa, now located in Kansas City. 
They supply angle-h on hoops through various lumber companies with 
which to make these silos. The boards are bolted onto these sections 
of hoops and drawn together in a special form made for the purpose. 
The sections are then erected and bolted together. A 100-ton silo of 
this type can be loaded onto a wagon and hauled from the lumber 



Figure 23-Tulsa Flooring Silo. Angle 
iron hoops to which the staves are fastened 

alternating with ordinary wund hoops 
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Figure 24 shows a Tulsa Silo in procc's 
of erection, one section being lifted into 

place at right 

yards at one trip. Figure 24 shows the silo in process of erection. 
Being fastf!ned to the hoops, it is claimed that the staves cannot be 
blown in in a high wind nearly as easily as in an ordinary stave silo. 
They can he made with either intermittent or continuous doors. 

---0---

II-MASONRY AND CONCRETE SILOS 

The masonry silos, whether of concrete, brick, stone ur vitrified 
tile, are usually more expensive than the wooden silos as a class, uut 
have a good many advantages which perhaps more than offset the dif
ferences in price. Their main quality is that of permanence. W eil 
built masonry silos are practically everlasting, being fireproof and 
stormproof. Rats cannot burrow into them as into a wooden silo, and 
if properly plastered or glazed on the inside they are moistureproof 
also. Silage keeps as well in a well made concrete silo as in any other. 
Little moisture is lost through the walls of these silos. 

There have been some failures with these types of silos, especially 
in the early days of silo building when the right methods of construc
tion were not well understood. Failures have practically always been 
due to one or more of the following reasons: Lack of proper rein
forcing; lack of sufficient cement (in the case of concrete silos), and 
insufficient or weak foundations. Since these silo structures are to be 
permanent, more care should be exercised in building them than in 
building the cheaper types. Because the cost is higher, the loss is, 
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therefore, greater in case of failure, while if well cnnstructcd, perma
nent success is assured. The cost of these silos varies according to 
locality and transportation charges. In some cases these silos can be 
bailt for less than a wooden silo, while in other localities the cost of 
transportation of materials \YOnlrl prove excessive. The man who 
has sufficient ability to be his own construction boss and who has 
plenty of sanJ and gravel on his farm may find these silos the cheap
est he can erect. 

CONCI\ETE SILOS 

Concrete structures reinforced with steel are characteristic of the 

Figure 25-Solid Concrelc Silo, 16x42 
feet, built with forms as described in 
Figures 44 and 46. Owned by A. B. 

Campbell of Geary, Okbhoma 

twentieth century, the combina
tion being practically indestructi
b I e. l\I any large office buildings, 
factories and school buildings are 
being made almost entirely of 
steel and concrete. It is not re
markable. then, that silns of these 
materials should also be in favor. 
The fact that concrete silos have 
been in use for fifteen years or 
more and show no signs of dete
rioration, coupled with the fact 
that many more are being put up 
in the same localities, is sufficient 
evidence that they are successful. 
Of the concrete sillJs, we have 
the solid-wall or monolithic silo, 
the cement block silo, the cement 
stave silo and the plastered or 
metal lath silo. 

THE SOLID-WALL OR MONOLITHIC CON"Cl\ETE SILO 

Of the various types of concrete silos the most popular is proba
bly the solid wall silo. This is largely on account of its great strength 
and durability when well made. A good concrete silo may cost no 
more than the best stave silo or metal silo, especially when sand, 
gravel or rock may be obtained cheaply. vVhcre these materials arc 
near the farm and to be had for the hauling, where the cost of one set 
of forms is to be divided among several builders, where the farmer 
has sufficient ability to superinteltd the construction of his own silo, 
and where he has plenty of home labor, a 100-ton concrete silo should 
not cost more than $300.00. vVhen sand and stone are to be pur
chased, where the entire cost of forms comes on one man, and where 
a good deal of labor has to be hired, some of it high priced, the cost 
will be between $400.00 and $500.00. It is not advisable for a man with 
little or no experience in handling concrete to attempt the construction 
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of this kind of silo unaided. The materials are expensive, and if a con
crete silo is once badly constructed it cannot easily be repaired or re
modeled. It is generally advisable to get the assistance of some one 
who has worked with concrete. To the man who understands ordi-, 
nary concrete work the making of a concrete silo is not especially 
difficult. The chances for mistakes are small where one will follow 
directions in handling the forms, mixing the concrete and placing the 
reinforcement. Where five or six farmers have clubbed together to 
build their own silos, the first silos built have sometimes been poorly 
constructed, but after one or two have been put up the others have 
generally been better built than a contractor would have built them. 
Farmers are usually more attentive to the details of construction of 
their own silos. With a cooperative agreement of this kind one set 
of forms will do for ten to twelve silos, thus reducing the cost for 
forms to $6.00 or $7.00 for each man. An expert need only be engaged 
for the first silo or two. In this way farmers may build their own 
silos at a very reasonable cost, possibly for as little as $273.00 for a 
100-ton silo. 

l\L\ TER1 i\LS 

Good concrete may be made from either of the following mix
tures (see Table IV, page 30); A, crushed rock 4 parts, sand 2 parts 
and cement 1 part; B, gravel 4 parts and cement 1 part; or C, sand 4 
parts and cement 1 part. Crushed rock, sand and cement in the propor
tion of 4, 2, 1 requires less cement to make good concrete than any 
other mixture. If these materials can be obtained at a reasonable figure 
these proportions should be used. \\'here hard stone can be obtained 
locally it may be used to advantage, as the stone can be broken up 
with hammers and will usually cost less than the crushed rock pur
chased. A good deal of rock can be broken each day while the latest 
concrete fill is setting, thus keeping the construction force going. 
Where a good grade of gravel is easily obtained and crushed rock is 
expensive the former may be used. Though more cement is required 
in the gravel mixture, the cheapness of the gravel may more than off
set the difference in cost of concrete. In a few localities where sand 
is plentiful and stone and gravel are expensive, sand and cement alone 
may be used profitably. This requires more cement, however, than 
either of the former mixtures, and the finer the sand the more cement 
is needed. The distance the materials must be hauled and the cost of 
labor and forms all materially influence the price of the concrete silo. 
The various proportions to use of these different materials is given in 
Table IV. The sand and gravel used should be clean and free from 
trash. Nothing but a good grade of cement should be used, and it 
must ha\'e bern kept perfectly rlry. 
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TABLE IV 

Mixture for solid-wall concrete 
silo where crushed stone is 
available -·-····-··--·--·-·······---······· 

Mixture for solid-wall or slush 
block where gravel is used* 

Mixture for solid-wa11 or slush 
block where coarse sand is 

-IJ 

<:: 
"' s 
"' u 

used ·········---·---···············-···-···· 1 
Mixture to use for plaster mortar 1 
:\fixture for silo foundation........ 1 

Parts by Bulk. 

""0 

"' Qj ..c:v 
""0 Op I> 
Q ::So OS 
OS .... ...., .... 

Ul UUl l? 

2 4 

4 

6 

Amount of Material re
quired for Cubic Yard 

of Mixture. 
,-----.-A.-----

...., 
"'<:: .!><:<lJ oE 
OS V 

UlU 

6.28 

7.92 

7.92 
10.76 
4.44 

Cubic Yards 

v 
""0 <:: Q 0 

OS ...., 
Ul Ul 

.44 .88 

1.11 
.95 
.47 .94 

..., 
I> 
OS .... 

l? 

1.11 

1.11 

*Note that the same mixture is given here as that for coarse sand. Gr~vel va
ries, and the finer gravel the greater the requirement of cement. 

To determine the number of cubic yards concrete in a silo wall: 
To find the circumference, multiply the diameter by 3 1-7; multiply 
the circumference by the height of the silo and then by the thickness 
of wall in fractions of feet. This will give cubic feet. Divide by 27 
and get number of cubic yards. Then with Table IV, calculate amount 
of materials. Example: A silo 15 feet inside diameter, height 30 feet, 
thickness of wall 6 inches. Diameter from centers of wall is 1.1 feet 
6 inches. 

15 ;0 X 3 1-7 X 30 X /:2 
----------=27.06 cu. yds. 

27 

Materials for solid-wall concrete silo 15x30, 6-inch wall, 1-2-4 
mixture (see Table IV, page -): 

27.06X6.28=170 sacks cement 
27.06X .44= 12 yards sand 
27.06X .88== 24 yards rock 

Reinforcing 

A concrete or masonry silo requires almost as much reinforcing 
as is required by the iron hoops on a stave silo. In the wooden silo 
the hoops have to withstand the pressure of the silage and also the 
swelling of the staves. The reinforcement in the masonry silo does 
not have this much strain on it, as the concrete itself will stand con
siderable pressure. The purpose of the refinforcement is to with
stand the pressure of the silage and keep the silo wall from cracking. 
The bursting pressure uf silage on the walls of a silo is estimated at 
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Spacing of hbrizontal reinforcing rods in monolithic silos in inches 

DIAl\IETER OF SILO I~ FEET 

8 Feet. 10 Feet. 12 Feet. 14 Feet. 16 Feet. 18 Feet. 20 Feet. 
-·-,..--~ .~ ...-----"--------.., ....... Diameter of rods in inches _______ ~/~ :>-S ~~ ;<2 J-s X ~'2 }:-; !>4 Ys % ';n j~ i-8 ;~ }'8 X Ys ~~ ~/8 ~,1 ('") 

From Top Depth in Feet. 
From - To SPACIKG BETWEEN REINFORCING ROlJS IX IKCHES 
0 to 8 ................... : ______________ -·--·-- 18 24 18 26 22 17 24 20 13 30 24 JS 11 28 24 16 10 24 21 14 9 
8 to 16 .......................................... 18 20 11 24 18 9 23 17 F 21) 22 15 7 24 20 13% 6 22 18 12 50 

16 to 24 .......................................... 15 16 7 20 13 6 18 12 5 23 17 11 5 20 16 10 5 18 15 9 4 
24 to 32 ....... ----··----------------------------- 15 12 6 18 10 5 15 9 4 20 14 8 4 18 12 7 3 16 11 6 3 
32 to 40 __________________________________ , ....... 12 10 4 14 8 4 12 7 3 17 11 6 3 15 10 6 3 14 9 - 20 ~ 

40 to 50 ... ---.--·---------------------------- .. 9 4 13 7 3 12 7 3 15 10 6 3 14 9 .s 2 12 8 5 2 
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eleven pounds per square foot for every foot of depth of the silage. 
That is, at the bottom of thirty feet of silage the pressure is 330 
pounds per square foot. The following table gives the amount of re
inforcing of different sized wires or rods as worked out according to 
this standard. 

The most common kinds of reinforcement used are structural 
steel rods, round iron rods, smooth or barbed wire, or woven steel 
wire fencing. If old fencing is used, the amount put in should be 
double that of new material. As the strength of the wall depends 
largely on the reinforcement, it is best to buy new material as its 
strength is more certain. Where concrete walls arc less than six 
inches in thickness, vertical reinforcing of ~-inch steel rods every 
thirty inches is recommended. 

No. 9 wire has about one-third the strength of the .Y-4 -inch steel 
rods. Two-strand barbed wire is about the same. 

Example: To find the right spacing between the reinforcing rods 
in a silo at any particular distance from the top, find distance from top 
in column to left, follow along line to column indicating diameter of 
silo and kind of reinforcing used. The figures given are the inches of 
space between rods. Example given: A 32- foot silo, 16 feet in di
ameter, ~-inch reinforcicg=rods 8 inches apart for first 8 feet, 11 
inches apart for next 8 feet, 15 inches apart next 8 feet, 18 inches apart 
for top 8 feet. 

Figure 32 shows method of straightening wire reinforcing to 
proper curve for laying between forms. 

Mixing Concrete 

Since the mtxmg and handling of the concrete is important, it 
may be advisable to make a few suggestions regarding the proper 
handling of materials before proceeding with the construction of the 
silo. The equipment needed includes hoes, wheelbarrows, buckets, 
water barrel, square-mouth shovels, two measuring boxes, a water
tight mixing board 9xl0 feet made of smooth, grooved lumber, with a 
two-i ncb rib around the outside. \Vhile the sand and stone or gravel 
may be measured in wheelbarrows by those familiar with their use, 
it is advisable for the amateur to make bottomless measuring boxes 
(Figure 26). 

Most cement companies put out complete instruction15 for mixing 
concrete. A very good bulletin is published by the \i\festern States 
Portland Cement Company of Kansas City, :Missouri. From this bul
letin we summarize the following, illustrating the method of mixing 
what is known as the two-bag-batch of concrete of the 1-2-4 mixture 
of cement, sand and rock. This amount is the best to make where 
two or three men are at work. For a two-bag-batch, the sandbox 
may be 24x24 inches and 111'2 inches deep, or 48 inches long 220 
inches wide and 6 inches deep. For gra\"el or stone a separate box 
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may be made, twice as large; or the sandbox may be used twice. The 
sidepieces should project one foot at each end. These ends are made 
into handles as in Figure 26. 

The following is one well recommended method of mixing con
crete: Place the sandbox in the center of the mixing board and fill it 
from the wheelbarrow. When the __ <4'_ _ · 

f.f~~~:r.IiDff~~f,:!J~,,:~t~~,~~ ~-,~-~---------~ 
Figure 26-Bottomless measuring box for 

cen1ent as evenly as possible over sand. Two-bag batch of concrete 1:2:4 

the sand. By shoveling this mix mixture 

ture to the ends of the mixing board and then back into the center 
twice the sand and cement will be thoroughly mixed together. Spread 
the sand and cement out level, measure the gravel or stone on top of 
the mixture, then remove the box, spreading the rock over the other 
materials. Add three-fourths of the required amount of water and 
turn as before, adding water to the dry spots as mixing goes on. 
After three such turnings the concrete should be well mixed and 
ready for use. Every particle of sand or stone must be moist and 
coated with cement. Accurate meast:tring and mixing of materials are 
necessary for best results. 

This concrete will remain plastic for about one-half hour. After 
this time it will begin to set, so that it should be in position at least 
twenty to thirty minutes after it is tirst wet. If moved or stirred after 
hardening has begun the concrete loses strength, and if disturbed af
ter setting has progressed to any extent the concrete is practically 

Figure 27-Type of portable concrete mixer operated by 
hand. Larger mixers of this type are operated by horse

power or gasoline engines (see Figure 30) 
Courtesy of American Silo Supply Company, Enid, Oklahoma 
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useless. If work is delayed and a mixed batch sets, by all means do 
not use it. This may look like a waste, but it is much better to do so 
than to lose the whole silo. Where a batch is mixed and cannot be 
used immediately, the setting of the concrete can be put off by con
tinually stirring. In most cases where farmers build their own silos 
the mixing of the concrete is done with shovels. vVhere labor is 
scarce it may he more profitable to use a concrete Inixer. A mixer 
which can be run by a small gasoline engine or horsepower (Figure 
30) will cost from $125.00 up. Figure 27 shows a small hand mixer 
with a capacity of four to five cubic yards concrete per hour. Con
venient, cheap concrete mixers have been made from barrels. vVith 
another method of hand-mixing the stone is spread upon the platform 
first, the sand spread over the stone and the cement poured over this. 
The batch is turned over and over until it is all of the same color; 
that is, until the cement is thoroughly mixed with the sand and stone. 
vVater is then added and the turning continued until a sloppy mixture 
is made. A wet, sloppy mixture makes a better wall than a dry mix
ture. 

Foundation 

The foundation of any silo is important, but a good foundation is 
especially necessary in a masonry or concrete silo because of the 
heavy walls. The foundation of the concrete silo usually answers the 
duuble purpose of foundation and silo wall. It is most economical 
where soil conditions permit to have the silo extend at least three feet 
below the surface of the ground. This not only puts the foundation 
on solid ground, but increases the capacity of the silo without increas
ing its height. 

The excavation should be made about three feet larger in diame
ter than the diameter of the silo to give room for batHlling the outside 

I : 2. ~ . 4 C ONC RETE 

FL OaR 1·2.~:4- CoNcRE. TE 
PITGN FLOOR ;i TO,. 

Figure 28-Type of foundation, floor a11d footings for cOJlcr<:le silo. Drain 
underneath 

(Courtesy of Unive•·sal Portland CenHmt Company, Chicago) 
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forms in making the first 1111. \iVhcn the dirt is removed to the depth 
of the silo floor the trench for the footing must be dug. This trench 
may be 18 to 24 inches wide and from 18 to 24 inches deep. Then with 
the 6-inch silo wall in the center there is six to nine inches of footing 
Oil either side of the wall, as shown in Figure 28. vVhcn the trench is 
dug it is filled with concrete and this is allowed at least forty-eight 
hours to set before the wall is started. 

K 
J(J 
12 
14 
16 
18 
20 
22 

1.5 
1.8 
2.2 
2.5 
2.9 
3.2 
3.6 
3.9 

1.8 
2.2 
2.7 
3.1 
3.6 
4.U 
4.4 
4.H 

TABLE VI 
!vlaterials for Silo Footings and Floors 

Footings. 

<Juautities. 

Floor. 

Quantities. 

.25 

.37 

.46 

.I 5 

.46 

. 7 5 

.92 

Footings and Floor 

Total (}uantitiv,, 

2.42 
3.19 
3.94 
5.08 
6.33 
7.47 
8.74 

0.7 
0.8 
1.0 
1.2 
1. 3 
1.5 
1.6 
1.8 

1.4 
1.6 
2.0 
2.4 
2.6 
3.0 
3.2 
3.6 

o.s 
0.8 
1.0 
1.6 
2.2 
2.8 
3.5 
4.3 

.62 
1.00 
1.25 
2.00 
2.75 
3.50 
4.35 
5.33 

1.00 
1.30 
1.60 
2.00 

1.50 
2.03 
2.58 
3.22 
4.00 10.13 

0.93 
1.17 
1.46 
1.94 
2.31 
2.79 
3.21 
3.78 

1.86 
2.34 
2.92 
3.77 
4.62 
5.58 
6.42 
7.56 

(Courtesy of Universal Portland Cement Company, Chicago) 

Figure 29 
T\YO types of patent silo forms. Upper 
form is adiustable for different sizes of 
silos. Lo,,;cr form has attachment for 
makinQ" a solid concrete chute attached to 

· silo. (Sec: also Figure 30) 
1\Ia rt iu Concrete Form Compauy, Ottawa, Kansas 

Monolithic Concrete Silo Company, Chicago 
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• 

Figure 30-Concrete Silo built with .'it'd forms ;111d full equipment for hoist
ing. Cut also shows horsepower concrete mixer. \Vhere several large silo" are 
fo be built in any commnnity, cont1 acting companies with these outfit,; may put 

11p silos cheaper than individual fanners 
Courtesy of the Oklahoma Concrete Silo Company, Oklah .. ma City 

Figure 31-Marking off rib·i for C• ncrdc• 
silo forms, or for auy other· circular cuts 
requiring acctrracy. Strings are Ih>l reliable 

Figure 32-llevice for straightening wire 
t•J the proper curve for placing in ~ilo wall 
for reinforcing. (Iowa Agricultural College) 
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Figure 33-Diagram of homemade concrete Silo forms. Outer an(! inner 
forms shown together, six-inch space between. Lower rliagrams show joint 

and elevation of onter forms. 
Courtesy of TTnivcr~al Purtl:md Cement Cumpany, Chicago 

Forms 

Patent forms may he purchased at a cost of from $150.00 to 
$750.00 per set, the latter price including all hoists, scaffold, etc., 
needed in putting up a silo (see Figure 30). usually the person build
ing only one or two silos will use homemade forms, as ·very efficient 
forms can be made at less cost. It is advisable for several farmers in 
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raced wlfh 

Figure 34 shows three sections of inner form in phcc. Note 4x4 supports, also place 
for wedge 

Courtesy of TTniversal Portland Cement Company, Chicago 

a community to make a set of forms together, since one set may be 
used in putting up ten to twcnty-ftve silos. The life of the forms de
pends on the care used in handling them. There are several mothods 
of constructing homemade forms. 

Forms used in constructing the concrete silo shown in Figure 25 
may be made according to plans on page - Plate A. The outer form 
is made of sheetmetal divided in two equal lengths with a t\Yelve-inch 
lap allowed at one end of each. This is 18-gauge galvanized iron 3 
feet wide and of such length as may be necessary. (See Table VIl 
for exact length.) The forms are fastened together by )'8-inch holts 
through lugs of 2x5 l-inch strap iron 12 inches lung, bent to a right 
angle (see Figure C, Plate A). Lifting hooks of the same strap iron 
arc spaced around the for1n. ~rhc inside forn1 is n1;uJe of vvootl "''itl1 a 
facing of 28-gauge galvanized iron (Figure 33). These forms are con
structed by making ribs of 2x12 plank sixteen ·in number, enough t.o 
make two complete circles around the silo (see Plate i\). This form 
is faced with ~-inch matched ftooring before putting on the sheet 
steel. Figure 34 gives a view of three sections fastened together ready 
for use. Table VIT gives the correct measurements for cutting out 
the ribs for any ordinary diameter of silo. 

Materials for Homemade Silo Forms 
For Silos With Inside Diameter 8 feet to 22 feet 

16 2:-2-inch plank, cut as per sizes giYen in tahle. 
1x6-ineh boards, for quantity see table. 

16 2x6-inch cleats, 3 feet long, cut on radius "r". 
2x4 studding planed. (Required quantity equal to 16 time" the 
height of the silo.) 

No. 22 gauge gah-anizecl sheetiron 3 feet wide. (For quantity see 
table.) 
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No. 18 gauge gahanized sheetiron 3 feet wide. (For qua11tity see 
table.) 

64 0-inch bolts 4% inches long (for cleats) . 
8 0-inch bolts 6 inches long (under forms). 
6 %-inch bolts 12 inches long (for outer forms). 
4 Iron straps ~x2 inches 3 feet. 

12 Iron straps %x2 inches 2 feet 6 inches . __ c __ 

_.Y~ ~cr~-~~ ~ ~ ] ~-~ ""': : ~ : - B . -----~ 

' 
I I 

a:: 
! 

Figure 35-Diagram of rib fo1· inner forms. (Sec Plate A and 
Figure,; 33 and 34 for use with Table VII) 

Courtesy of Universal Portland Cement Company, Chicago 

Inside 
Diameter 
uf Silo. 

8 feet 
10 feet 
12 feet 
14 feet 
16 feet 
18 feet 
20 feet 
22 feet 

TABLE VII 

Inner Form Ribs 

Dimensions of 
1 nner Form Ribs 

A B C R 
,..--"---.,,..--"---., ~ ~ 

Ft. In. Ft. In. Ft. T, Ft. In. 

---- --------- -~-·---

9 2 5% 3 0?-8 3 11 
8 3 3 3 100 4 11 
6:Ji 4 lYz 4 7?-8 s 11 
6 4 100 5 S;Vs 6 11 
5 5 9 6 20 7 11 
4Y2 6 60 7 0% 8 11 
3 7 4% 7 9:xl 9 11 
2Yz 8 3 8 7% 10 11 

Ft. In. Ft. In. 
51 30 3 25 (! 

63 36 7 31 6 
75 42 10 37 K 
88 49 3 44 () 

101 55 6 50 0 
113 61 9 5(i 6 

' 126 68 () 62 10 Jus 74 " 69 2 

The radial cut is made as shovvn in Figure 31, using a radius one 
inch less than the required inside radius of the silo. 

As noticed on Plate A (Figures 2 and 3) one end of some of 
these ribs is notched and the block connecting these sections is also 
notched. This is to permit driving in two oak wedges, one on each 
side of the silo, when the forms are to he tightened against the wall. 

A 40x40-inch hole is cut through each rib: these are for the 4x4's 
to pa:;s through on which the forms rest when in place. These 4x4's 
may be made by nailing two dressed 2x4's together and are one-half
inch smaller than the hole to permit of easy raising. Holes are bored 
through these 4x4's and bolts stuck through underneath the forms 
when they are raised. The forms being heavy they have to be raised 
by four jackscrews. The face of the forms should be greased with 
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Plate A-Plan of homemade form for monolithic concrete silo. (See also Figures 33, 
34 am! 35.) K o. 1 shows rf'gular rib for inside forms. Nos. 2 and 3, ribs notched 
for oak wedges to go in. No. 4, ribs flattened to go next the door forms. A. Regular 
tie-plate for joining ribs together. B. Tie-plate for use at places where wc<lges are 
driven in. C. Strap iron lugs for connecting sections of outside forms. D. Connecting 
bolts. F. Upright studs. G. Oak wedges. H. Elevation of outside form. E. Eleva
tion of inner form for silo 15 feet diameter. For other sizes see Figure 35 and 

Table VII. Courtesy of G. S. Iline, Manhattan, Kansas 
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Figure 36--Diagram of homemade sheet stcd 
forms. Note arrangement of connecting bolts 
and lugs. Upper part of cut sho'As elevation 
of inside form and position of anglciron ribs 

Figure 37 Showing 
how to tamp con
crete m forms to 
keep large pieces of 
rock awav from the 
surface of the \\all 

axlcgrease before being used so they will not stick to the concrete. 
The ribs shown by Figure 4, Plate A, are flattened for the door forms 
and Figure G shows plan of the wedges used. Plate B shows a form 
for an intermittent doorway. 

An all-steel form has been in use in Kansas that is very practical 
and fairly cheap. It can be made by any local tinncr or blacksmith. 
The material used is 18-gauge galvanized iron 4 feet wide, braced and 
held in shape by three angleiron bands riveted on, one at the top, one 
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Figure 38--Plan of reinforcing for continuous doorway in a solid-wall concrete Silo 
Courtesy of Universal Portland Cement Company, Chicago 
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111 the middle ancl one at the botton of the forms. The inner and 
outer forms arc made of the same material. The forms are made in 
sections, usually four inside and four outsifle. Hooks for raising are 
attached near the clpper edge of the middle of each section. The sec
tions are fastened together at each joint with three pairs of wrought
iron straps, with one end bent to a right angle (see Figure C, Plate 
A, and Figure 36) and furnished with long, threaded bolts. The out
side forms are bolted together as in Figure 33. The inside forms are 
made practically the same, except that the taps are placed between the 
lugs so as to force the forms apart when the taps arc tightened (sec 
Figure 36). Both the inner and outer sections of the forms should 
lap six or eight inches 
(see Figure 40). Since 
in the forms previously 
described the outer form 
has been used with sue 
cess without any angle· 
iron bracing, it is proha- Fi"'lre 39-Funns for continuous doorway for con

cr~t·c silo together ''"ith rci11forcing. B. Upright 1-
ble that at I east two inch pipe. C. %-inch iron roc!. E. Wire reinforcing. 

rounds of angleiron, one c\. Forms of 2x4 's 

at the top and one at the bottom, mi1,~ht be sufficient for the outside 
form. 

The First Fill 

VVhen the foundation or footing has set, place the forms on the 
foundation and level them in the center of the footing. Spread the 
f1rst batch of concrete so it will form a layer all around the silo and 
then place the first reinforcing. Smoothnrss is essential in the silo 
wall, and every precaution should be taken to make it so. The inside 
of the forms should be greased and kept clean. Any cheap oil, such 
as crude oil or axlcgrease, may be used. 1 t is important to tamp the 
mixture well as it is poured in. The hest tool for the purpose is 
either a straight-handled spade or a paddle made by straightening the 
gooseneck of an old weeding hoc. This tool should be worked along 
the sides of the form as in Figure 37. This will not only work out 
the air and prevent vv-hat is known as honeycombing, but will work 
the larger particles of rock towanl the center of the wall. This causes 
the finer portions of the concrete to settle next the forms and form 
the surface of the wall. The reinforcing should lJc kepi to within 
about one inch of the outer edge of the wall. 

Time for Setting 

\Vhen the form has been J1llcd long enough that the top portio:1 
of the concrete is just beginning to set, scrape off any concrete that 
is hanging over the top of the form. Then when the form is raised 
the top of the wall will not have to he broken before the forms can be 
raised. If the forms are not filled more than leYel full this will not be 
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necessary. In dry weather only five to seven hours is required for the 
setting of a form, but in moist, cool weather twenty-four hours or 
sometimes longer may be required. It is better to allow plenty of 
time for setting than not enough. vVhile the concrete is setting the 
section of the wall next below may be washed with ce>ncnt and water. 
or whatever waterproofing is used to make it impervious to water and 
air. A cement wash can be put on easily while the scaffold is in reach 
and goes on best while the wall is moist. By getting the forms full of 
fresh concrete the last thing at night, the concrete sets during the 
night, thus allowing no waste of time. In dry, warm weather, and 
with a large working force, as many as three t11ls have been made in 
one day, beginning one at 7:00 a. m., one at 1:00 p. m. and one at 
5:30p.m. 

Scaffolding for Use With All-Steel 
Forms 

Build a four-legged scaffold 
using 4x4's for the legs, bracing 
horizontally with 2x6's and bracing 
diagonally with 2x:4's (Figure 41). 
The scaffold should be put together 
with bolts if several silos are to he 
built so it may be easily put up and 
taken down, and so that the lum
h er will last longer. Twenty feet 
is the most convenient length of 
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' Figure 40-Form for intermittent doorway 
way in concrete silo. Made of two frames 

of 2x4's nailed together 

Figure 41-Scaffolding for use with sheet 
steel forms. Note method of making splice 
at A. Two pairs of levers at B. are usen 
for inside forms, one for each upright. 
Clevis C. of !Vs·inch round steel rod holds 
B. to uprights of scaffolding. Short end 
of leve1· engages clevis D. attached to plat-

form (Figure 42) 
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4x4's to use in the legs. In making splices, mark in one inch at the 

end on one side of the 4x4 and ten inches below on the other side, 
make a saw cut one: inch deep. then connect the saw cut with the 
mark hy sawing diagonally acru~s the piece as at A in Figure 41. To 
pro1 ide for raising the forms. bnre %-inch holes every six inches up 
and down each leg. ,\d<litional boles will be required for bolting the 
braces on. The ends of the diagonal brace should be savved diago
nally at each end so that one side will lit on the horizontal braces and 
the other side will come eHn with the outsiclc of the leg. There 
should be a hole in each end of these braces two inches from the end. 
,\II of the horizontal braces arc made alike anll all of the diagonal 
braces are made alike, thus making them interchangeable. It is very 
essential when setting the scaffold up to get it perfectly lncl aml 
plumb. then there 'Nill he no trouble in keeping the silo wall plumb. 

Platform 

For a platform to work on and to support the forms use four 
pieces of 4x4's l<lnning a square one-half i11ch larger on each sick 
than the scaffolding. Bolt these to.Q·cther directly over the center of 
the silo wall and fasten the metal forllls to them so when the platform 
is raise(! the forms will l1c lifted abc (Fignrc 42). These pieces should 
be long enough to extend three feet pa~t the silo wall at each end. 
then they can he used iu support a scaffold all around the silo. It is 
best to usc .!:dO-inch lumber f<~r this scaffold, bolting each piece 

down. 

Plan for Raising Forms 

Plol/0/'/d 

-~ 

-~--~~, 

Figure 42- :)ho\\·o steel forms in place. tog~thcr \lith 
platform and 'ca Holding. (See Figur·e 41) 

J\!ake four levers nf 
2x4's 9 feet long. bracing 
each of these near one of 
the ends with 2x4's 3 feet 
long, as s h o w n at B, 
Figure 41. Make special 
shaped clevices of 5.8-
inch rods, as shown at 
C. The 9-inch prong of 
the devices are placed 
in the hole of the derrick 
leg just below \vherc the 
I e v c r is to be placed. 
Regular shaped devices 
arc placed on the 4x4's 
of the platform to attach 
the 1 ower ends of the 
levers. If two cleviccs 
are used at each place, 
one six inches longer 
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than th e oth er, th e form may be raised o ne fo ot ( two six-in ch ra ises) 
without movin g· th e special cle vices (C) holding th e levers to the der
rick. vVhen the levers a re in position, on e man stands on the hig h 
e nd of each lever. W h en the leve rs are down, o n e man can hold t wo 
lever s while th e ot he r raises t he stop ho lts h c!o,.v. T hese arc % -inch 
iron pins placed in h oles bored in t h e legs of th e scaffo ld and pro ject-

2",c tJ "' ..-.. J :.o ·· 

Figure 43- S tati onary d e rrick f or h oist i,-g 
concrete. Cou rtesy of unive rsal P ortland 

Ceme nt Compa ny 

l C \ \ . c f ~.:on ii tHlU ll S or v.:a v 
in concrete S il o. 1\ lso slwws r o ugh waif, 
d th : to ovL"rhan g o f f onns. J\" ote co:lstruc-

ti on of S ilo ch ute 

in g enough t o suppo rt the 4x4's of th e platfor m . A good hoist is 
shown in F igure 43. This s tatio nary h oi -; t is usually s et outs ide t h e 
s ilo. A swin ging derrick, pivoted a t th e t op and bo tto m, may h e set 
in th e center of th e s ilo t o good a dvantage. 

Bill of Lumber for Scaffolding for Silo, Dimensions 14x40 Feet 
Not Including Hoist 

8 p ieces of 4x4 20 feet long for iegs of derri ck. 
24 p ieces 2x6 9 feet 2inch es long for ho r izoutal braces. 
40 p iec es 2x4 12 feet 2 inch es long fo r diagonal b ra ces. 

4 p ieces 4x4 16 feet lo ng to usc as p lat fo rm supports. 
4 pieces 2x10 18 feet lon g to use in plat form. 
4 pieces 2x10 3 feet long to usc in p la tfo rm . 
4 pieces 2x4 9 feet long for lever s t o ra ise form. 
4 pieces 2x4 3 fe et long as braces fo r le \' crs . 
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Raising the Forms 

The first thing to do in raising the forms IS to loosen all bolts 
holding the forms against the wall. Then see that the forms are loose 
from the wall all the way around. Next raise the forms, keeping all 
sides about level. Ordinarily three inches is plenty to lap the forms 
IJVCr the walls, but if there is a break in the wall, brought about by 
the raising of the forms, take all loose pieces out and lap the forms 
enough to reach below the break. Always before starting ihe next 
fill, be sure that there is no space between the wall and form. This 
space is spoken of as an overhang, and one-fourth inch of overhang 
makes a very rough wall. (See Figure 44.) This can be prevented 
by tightening all bolts at the same time. It may be necessary to have 
one person pound the form where the overhang is worst while another 
tightens the bolts where the forms are binding. Be sure that the 
forms are level and plumb before the bolts are tightened. All rough
ness at joints should be plastered with cement plaster and well 
smoothed with a tro·wel. When this is gone over with cement wash 
the wall will be fairly smooth. 

With the wood form (Figure 44) the wedges are driven out first, 
and the bolts in the slotted bolt holes loosened. Jacks are used to 
raise the inside forms, which slide up on the 4x4 uprights. Iron pins 
are put through the 4x4's to hold the form up when in place. The 
wedges are then driven in and the bolts tightened again. Do not 
wedge the inner form into place without having the outer form 
tightened as a support for the new concrete wall. 

Doors 

There arc two types of doorways, the intermittent and the con
timtous kind. The intermittent door is the most popular iu concrete 
silos because it is more simple of construction and there is less lia
bility of weakening the silo than with the continuous door. In many 
concrete silos that crack the weakEess occurs from faulty reinforcing 
around the door. Intermittent doors are openings between which 
there is a section of solid wall. These openings may be made of such 
size and distance apart as may suit the builder. (See Figures 45 and 
46.) They arc usually 2 feet wide and 2% or 3 feet high, with a dis
tance between them of three or four feet. \Vith this type of door it 
is a little more laborious to get the silage out than with the continLt
ous door. 

Door Forms 

:\ good door form for the intermittent type doorway is a simple 
frame of 2x4-inch lumhcr, as shown in Figure 40. Two frames are 
made, one with the 2x4's edgewise, ancl the other flat, both having the 
same inside measurements. The second frame is icmr inches longer 
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Figure 45-\\Tater tower and Silo of reinforced concrete. 
The original of this was recently erected on Miller 
Brothers' 101 Ranch in K:~y county, Oklrthoma, hy Okla-

homa Concrete Silo Compam·, Oklahoma City 
t Polk System, see Fig me 3()) 
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and four inches wider outside measure than the first. Then nail the 
two together. This makes a frame 6 inches thick v:hich will fit the 
space between the forms. \Vhen this is placed in the wall there is an 
offset in the concrete of two inches all around the opening. 

When a continuous door is to be built it is usual to reinforce the 
silo with a sufficient number of ?/s-inch rods, exter:ding all around the 
silo, to form the ladder rungs where they pass through the opening. 
These should be twenty-six inches apart and, if the %-inch rod is 
used, this distance apart and enough No. 3 wire used between them to 
supply the requirements of reinforcing given in Table V, there is lit
tle or no danger of the continuous door weakening the silo. 

In making the form for the continuous door, take two pieces of 
2x6's 8 feet long. Placing one on the other, bore :%-inch holes two 
inches from one edge of the pieces and make the holes twenty-six 
inches apart. I~ip these pieces through the center of the holes bored. 
\Jail a 2x2 8 feet long on each side of the 4-inch sections to form the 
offset or jamb, as described in the intermittent door form. These 
pieces should be placed parallel, making the sides of the form. If 
they arc braced apart vvith pieces of 2x4's 18 inches long the door 
proper will have a width of 22 inches. The door form should be 
placed in the silo form so that the reinforcing or ladder rungs come 
through the holes bored. Then place the 2-inch sections that were 
ripped off the 2x6's back in place all(! fasten with cleats. Brace so as 
to be perfectly plumb before making the first fill around door. When 
wall is up to top of forms take apart and raise for next fill. (See Fig
nrc 39.) 

In order to provide holt holes for bolting on a chute it is neces
sary to insert round. tapering, hardwood plugs in the concrete on 
either side of the doorway as the forms are being flllccl. One should 
be placed at each side of the doorway in each alternate fill. The meas
urements from the doorway should be exact so that when the silo is 
completed the bolt holes will be in a straight, perpendicular line on 
either side of the d,Jor. These plugs may be driven out, bored out or 
bumed out. For illustration of how the chute is put on, see Figures 
39 and 40. For reinforcing a continuous doorway, using wire fencing 
or other small wire around the silo, have 0-inch rods or iron pipes set 
perpendicularly on each side of the doorway. Attach the wire to 
these. Tie these together across the doorway by %-inch iron rods 
bent at each end to go around the upright rods. (Sec Figure 39, also 
Figure 60.) 

The lola Portland Cement Company, Kansas City, l\Iissouri, has 
recently published a complete book of plans for building a concrete 
silo by means of the forms shown in Figure 33. It should prove im
mensely valuable to any one intending to build a concrete silo. 
Another valuable bulletin is published by the Oklahoma Portland Ce
ment Company of Ada. Other good publications are sent out by the 
Universal Portland Cement Company and Lehigh Cement Company. 
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Chicago, Western States Portland Cement Company, Kansas City, 
Oklahoma Concrete Silo Company, Oklahoma City, and American 
Portland Cement Manufacturers, Philadelphia. 

---0---

CONCRETE BLOCK SILOS 

Concrete block silos have been used for a number of years. They 
give good satisfaction and make very substantial structures. However, 
there have been some failures in concrete block silos as there have 
been in solid-wall concrete silos. Failures, when such occur, have 
usually been due to lack of reinforcing or to faulty foundation. Con
crete block silos may be made of ordinary building blocks, but there 
are a number of special silo blocks manufactured which are better 
suited to the purpose (see Figures 49 and 50). Where the cost of 
transportation of manufactured blocks is not too great and where sand 
and stone have to be purchased anyway, it is doubtful whether there 
is any advantage in making blocks at home. If sand or gravel arc 
close at hand, blocks may often be made very cheaply. The more 
common method of making concrete blocks is to compress a slightly 

Figure 46-Concrete block Silo on the 
farm of J. W. Patton, Stillwatet·, Okla
homa. Manufacture<] blocks atocl inter
mittent doors. Built ll\· Lawrenc,·-Han·ey 

Concrete Comp:1n-y. Stillwater 

Figure 47-Concrete block Silo, showing 
reinforcing for intennitteut doorway, with 
door frames of solid concrete. Dowel pins 
set in concrete in center of hollow blocks 

blocks act as vertical reinforcing 



Figure 49 shows typC' 
of patent cement silo 
block with continuous 
ai r space through cen
te r. Same as is used in 

Figure 4i 
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da~:1i>ened concrete mixture in a m old, 
th en r emove it fr om th e mach ine a nd 
covering it w ith wet straw or sacks for 
some tim e t o allow it t o harden . This 
1nakes a block that is n1ore or less p o-

r ous, which only m ak es a perfect silo 
wall when plas tered. There are several 
brands of block machines on th e market 
for making concrete b locks with a dry 
mixture. (See F igure 49.) P atent b lock 
machines a re m or e or less expensive, but 
homemade fo rms may he made which 
answer every purpo se. 

.. 

• 
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Materials Used in Concrete Block Silo 16x32, Figure 46 

Inside 
Diameter 

of Silo. 
Size of 
mock. 
Height 
of Silo. 

:?!) fr·et 
22 feet 
24 feet 
26 feet 
28 feet 
30 feet 
32 feet 
36 feet 
40 feet 

2,000 blocks ···----·····--········----··--·····-····-----·--------24,300 pounds sand ______________________________________ _ 

7,010 rock --····-----------·······--·---------·---······-··--- ------------·-· 
126 sacks cement-----·-----···------------·----·---·····-····· 
Door caps ······-----·-······-···---·--·· .... _____ _ 
Vvaterproofing, 20c per pound ... . 
Laying blocks ____ _ 
Hauling .... 
Reinforcing 
Doors .. 

Total __ 

TABLE VIII 

Number of Concrete Blocks Required 

$ 240.00 
15.SO 
9.70 

56.70 
10.00 
8.00 

120.00 
63.00 

8.00 
15.00 

$ 546.20 

Whole Block, 16 inches long (outside), 8 inches high 
Half block, 8 inches long (outside), 8 inches high 

8 Ft. 10 Ft. 12 Ft. 14 Ft. 16 Ft. 18 Ft. 

"' "' 
,_j " "' 0 s ...; 0 ...; 0 ...; 0 ...; 0 ....: 

..:::: ~ ..:::: ~ ~ ~ ~ 
~ ~ P:1 ~ ..... ~ P:1 ~ P:1 ~ ::c: ..... 

600 720 J() 870 30 1020 30 1140 30 
660 792 33 957 33 1122 33 1254 33 141() 33 
720 864 3() 1044 36 1224 36 1368 :\() 1548 36 
780 936 39 1131 39 1326 39 1482 39 1677 39 
840 1008 42 121() 42 1428 42 1596 42 1806 42 
900 1080 45 1.1 OS 4; 1530 45 1710 45 1935 45 
')60 1152 48 1392 48 1632 48 1824 48 2064 48 

1080 1296 S4 1566 54 1836 5 + 2052 54 2322 54 
1201) 1440 60 1740 60 2040 60 2280 60 2580 60 

20 Ft. 

"' 0 ...; 
--" ~ 
~ P:1 

1728 36 
1872 39 
2016 42 
2160 45 
2304 48 
2592 q 
2880 60 

Figure 50-Circular block Silo, with chute on inside 
Courtesy of Binning Cemetot Block Silo Company, Grand River, I o\\a 
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2-SLUSH CONCRETE BLOCK SILO 

A cheap and very desirable type of block is made by the slush 
method in simple, homemade forms, using a sloppy mixture of cement 
and sand or cement and gravel. Make long troughs of 2-inch lumber, 
16 inches wide and 8 inches in depth. One side of these troughs is 
hinged or removable so that the blocks can be removed more easily. 
Clamps, bolts or other devices are needed to hold this side in place and 
to keep the sides from springing out when the form is filled. Sheet 
steel plates (16-gauge steel) 160 inches by 8 inches, rolled to the 
curvature of the silo, are set in the trough as divisions. These plates 
are spaced in the trough by nailing blocks to the sides of the trough. 
Four-inch weatherboarding or lapsiding is used generally, as this 
makes about the right radial cut for the ends of the blocks, and makes 
a block four inches thick. This will make blocks 16x8x4, and ninety
one of these blocks can be made from one cubic yard of mixed con-

Figu re SOA- Mold for homemade coLc rete s ilo blocks 16x8x-t inches. O ne side of 
mold removed showing spacing blocks. Model made at Okla homa A . an rl M. C:oll t>g <' 

crete (eight sacks cement and 1.1 yards sand or gravel) . Sixteen 
hundred and thirty-two whole blocks and for ty-eight ha lf blocks arc 
required for a 14x32 silo with continuous doorway. This equals eigh
teen and one-fourth yards concrete, or 146 sacks cem ent and twenty 
yards sand or g ravel. (See Figure 50A.) Block s can be made five o r 
six inches thick if desired. 

One set of these plates may he used in a number of forms by 

• 
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Figure SOD-Concrete block silo 18x40 feet. 
Built of homemade blocks made by J. M. An
derton. Okemah. Slush method. (See Fig-

ure SOA) 

adopting the following method: The plates are covered with wrap
ping paper and placed in the form. When the form is filled with the 
soft concrete the paper is cut along the edge of the dividing plates, 
the plates are then taken out and rewrapped and used in another form. 
To make a trench in the blocks to hold the reinforcing rods or wire, 
nail strips of one-half-inch or three-fourths-inch doorstop in the bot
tom of the forms. These strips should have the same curve as the di
vision plates and be placed directly half way between the plates. It 
is not absolutely necessary to have these trenches in the blocks, but 
they vvill help in placing the reinforcement, especially where the 
blocks arc being laid by unskilled labor. Soak the trough or oil it 
before filling. 

The Anderton Silo 
A concrete block mold for making silo blocks by the slush method 
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has been patented by J. H. Anderton of Okemah, Oklahoma. The silo 
shown in Figure .SOB is 18x40 feet and built of blocks made in his 
molds. The blocks arc slightly larger than those just described, be
ing 18x9x4 inches. .Mr. Anderton estimates that one-half yard of sand 
and one-half yard of gravel to six sacks of cement makes the bes~ 
mixture to use. He reinforces his silo with No. 4 wire, which is a 
quarter of an inch thick The top of the block is grooved and also the 
ends. The mortar used in laying these blocks is of one part cement 
and two parts sand. The grooves at the ends of the blocks arc not 
filled with mortar, hut are poured full of slush concrete after being 
laid. To make the foundation Ylr. Anderton digs a trench 2 feet wide 
and 1 foot deep and fills this with concrete. 

The doorway for this silo is of the intermittent type and the door 
frames are of poured concrete. The outfit for building a silo consists 
of one door frame mold and five l>lock molds. Each of the block 
molds makes eighteen blocks or ninety in all at each fill. ~fr. Ander
ton expects to rent thc~e forms, and it is prob2.blc that there will he 
consiclcrahlc cln~and for them. 

Estimate of Material for Silo 18x40, Capacity 228 Tons, Figure SOB 

Cement, 233 sacks 0' :10 · 
Sand, 35 yards Iii; $1.50 
Crushed rock. 30 yards @ $1.50 ...... . 
T ,abor for making and laying blocks. . .............................. . 
Rent of molds, cost of reinforcing and iron chute, and cost 

of doors ..................... . ........................................................................................ . 

Total .................................................................................................................................... . 

$ 

$ 

116.50 
52.50 
45.00 

131.00 

195.00 

540.00 

For a 228-ton silo this is approximately $2.50 per ton capacity. 
Mr. Chester H. Nunn, Federal Demonstration Agent for Okfuskee 
county, was the first to call our attention to the fact that this silo was 
being built in Oklahoma. He claims that the silos made from these 
blocks appear to be first class in every way, and the people in that 
vicinity are well pleased with them. Mr. Nunn l1as tested these hlocks 
in water and believes that they do not take up as much water even as 
vitrified brick. 

This vlan for making blocks was devised by Professor Davidson of 
[owa and published in Bulletin No. 141 of that Station. \Vith enough 
forms a man can make hundreds of blocks in a day. The blocks can 
be made on rainy days at haif the cost of buying and transporting 
hand. 

Reinforcing Concrete Block Silos 

The requirements for reinforcing in the concrete block silo are 
practically the same as in a solirl-wall silo. A ·hl or %-inch rod should 
be placed between every layer of blocks until a point fourteen feet 
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below the top of the silo is reached. After this a rod of this s1zc be
tween every other layer of blocks is sufficient. The reinforcing 
;trnuncl the door is important. If an intermittent door is desired, three 
ur four layers of blocks are laid between each opening. The reinforc
ing rods at the doorway can be hooked around an upright rod at each 
side. (See Figure 47.) A steel ;)r iron plate will be needed at the top 
nf an intermittent doorway nnless concrete door frames are used. 
\\'ith the continuous opening it is s()metimes -;ufficicnt to usc a 
heavier rod and put in every other mortar joint or every third joint 
and let it continue through the doorway as in Figure 49. 

T,\BLE IX 

Horizontal Reinforcement for Block Silos 

Showing size wire and rnds to be used between each course oi 
blocks 8 inches high: 

Feet from Top 
of Silo Diameter of Silo. 

s Ft. Ft. 12-16 Ft. 18-20 Ft. 
0 to 8 Xo. () (i No. 6 ~1 111. 

8 to 16 No. (i /i in. YR itl, 

lii to 24 1\"o. 6 ,i1\ ln. }~ in. 
2~ to 32 '/ 111. :li in. ~<~ in. 
32 to 40 rl 1!1. r;.; ln. y, in. 
40 to 44 ·'·,~ in. y, Ill. 0 111. 

Materials 

r<or slush concrete blocks for silo 16x32, hlocks 16x8x4 (sec Table 
TV, page 30): 

Blocks required, 1,8-+8. (See Table \'11, page Sl.) 
Number of blocks in 1 yard of concrete, 91. 
Yards concrete required for silo, 1,849-7-90=21. 

Material for 1 yard concrete. 1 part cement, 4 parts gravel (see 
Table IV). 

7.92 sacks cement. 
1.11 yards gravel. 

.Material for 21 yards concrete-
166 sacks cement @ SSc=$91.30. 
23.3 yards gravel. 

3-::\IE'L\L LATH SILO 

The metal lath silo is constructed by plastering with several coats 
of cement plaster on both sides of a metal lath form put on temporary 
staging in silo form. In this type of silo the wall is thin and the 
amount of materials used is less than that required in the block or 
solid-wall silo. However, more skilled labor is necessary and the cost 
will be nearly as great. The metal lath is not enough reinforcing in 
itself, so extra reinforcement should be used. This is done by wrap-
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Figure 51--Section of IIyrib metal lath spcciallv cnn;trncted for buil<ling pJ;,, 
ten·d concrete Silos and tanks 

Figure 52-Foundation for plastered metal lath Silo showing detail 

ping steel wire around the wall after the staging is removed. This 
should be placed horizontally just outside of the metal lath before the 
outside coat of plaster is put on. 'When this type of silo is well con
structed it is very durable and one of the most handsome silos built. 
The walls are usually Yery smooth. Three or four coats of cement 
plaster are put on the inside of the silo and allowed to set. The stag
ing is then removed and the wire reinforcing wound around the out
side of the metal lath. The outside of the wall is then given two or 
three coats of cement plaster, making a strong, smooth wall about 
three to four inches thick. A continuous doorway may be built of re
inforced concrete, or intermittent door frames may be used as in any 
other silo. This silo has been erected very successfully in Kansas 
during the past t\~ro years and gives good satisfaction. 
this silo does not exceed $3.00 per ton capacity in any case. A special 
type of metal lath made especially for silos is manufactured by the 
Trussed Concrete Steel Company of Detroit, Michigan. This is curved 
to the right shape and is easy to erect (see Fignres 61, 62, 63, 64). 
There are few if any such silos in Oklahoma, but they are worthy of 
consideration. The Kansas bulletin on cement silo construction deals 
with the metal lath silo at some length. 

.. 
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Figure 53-Plastered connete 
Silo. Inside plastering com· 
pleted and 2x4 falscwork r e
moved. Scaffolding in place 

for plastering outside 

Figure 54- Twin silos of plastered meta l lath . Built on Hyrib metal lath . 
Cuts 51, 52, 53, 54, courtesy of Trussed Concrete Steel Company, 

Detroit, Michigan 
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4-CONCRETE STAVE SILOS 

i\ number of concrete construction co1npanics arc putting out 
concrete stave silos. These staves are usually about 8 or 10 inches 
wide, 2 to 3 feet long, and 2 to 20 inches thick. Some arc tonguctl 
and groved with a special tongue and grove on the sides and ends. 
The staves are reinforced with wires. Some of these silos arc bound 
with special \vroughtiron hoops. These silos have not been on the 
market long. If properly constructed they are clnrable and have the 
same advantage of being fire and windproof as the other types of 
concrete silos. They may range in price from $300.00 to $450.00 for a 
100-ton silo. They are washed down inside with a waterproofing mix
ture of cement, lye and alum (see below). 

There is no cost for forms with this type and the silo may be 
easily made in any diameter. They arc generally erected by the com
panies selling the staves. Figure :16 shows a silo said to be the largest 

..---------------.,...----, in Oklahoma, 60x30, capacity 840 

Figure 56-Concrete stave Silo. Size 
60x30 feet; capacity 840 tons. Largest Silo 
in Oklahoma. Doors on each side. Owned 
by T. C. Harrill, \Nagoner; manufactured 
by Oklahoma Concrete Stave Silo Com· 

pany, \Vagoner, Oklahoma 

tons. Doors are made on both 
sides to get the sibge out easily. 
The staves of this type are rec
tangular. 

Figure .57 shows a stave silo 
of another type. using the dia
mond-shaped stave, and Figure 
58 shows the interlocking stave 
silo with b c v e 1 e d ends and 
straight edges. 

\VATERPROOFING 

l\fiXTURES 

One objection often made re
garding concrete or masonry silos 
is that they draw some moisture 
away from the silage and evapo
rate it. While true to a limited 
extent, it has doubtless been over
emphasized. A c o ncr e t e wall 
made from a dry mixture is more 
porous than if a properly made 
mixture is used. It is recom
mended by some that silo walls 
should be moisteuecl before put
ting the silage in. Green, juicy 
silage will keep well in spite of 
the small am o u n t of moisture 
lost. It is usually dry silage that 
becomes moldy and spoils next 
the wall. 
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Figure 57-Diamond stave Silo on fa1·m of D. H. Conley, Kingfisher, 
Oklahoma. Courtesy of Diamond Stave Silo Company, Kansas City, 

Missouri 

There are several ways to waterproof the inside of a silo. A mix
ture of lye and alum, recommended by the Governmeut, has been used 
successfully on the concrete silo at the College. Four parts of alum 
and one part of concentrated lye arc mixed with a sufficient quantity of 
\Vater to make a thick, creamy mixture. This applied to the wall with 
a whitewash brush will readily adhere to the walls after they are 
thoroughly dried out. 

The Oklahoma Cement Stave Silo Company uses the following 
mixture to wash the inside of their stave silos: One pint pulverized, 
concentrated lye and two pints pulverized alum arc used with one sack 
of cement. This is mixed in water just thin enough to spread nicely 
with a broom. The walls are thoroughly wet first and the wa:-;h ap
plied, and then smoothed down with a smoothing brush. This 1s said 
to make the walls absolutely impervious to air, water or acid. 

A waterproofing powder known as Medusa compound may be 
used to mix with cement plaster for coating the inside of cement or 
cement block silos. It costs about twenty cents a pound and two 
pounds are used to every hundred pounds of plastering. This pre· 
vents moisture going through the walls and does not cost much. This 
mixture was used in plastering the inside of the silo shown in Figure 
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Figure 58-Interlocking cement stave silo 
Courtesy of Interlocking Cement Stave 
Silo Company, Oklahoma City, Oklahoma 

46. The Trussed Concrete Steel 
Company, Detroit, Michigan, 
sells a waterproofing paste for 
the inside of cement silos or 
cisterns, or for use in the top 
coat of concrete roofs. If ordi
nary lead paint or building 
p<tint is used for the outside of 
a concrete silo it will prevent a 
considerable amount of evapo
ration. A coating of coal tar 
thinned with gasoline has been 
recommended for the inside of 
cement silos. 

---0---

4-BRICK SILOS 

\Vhile brick silos are not 
much used in Oklahoma, there 
is no reason why more of them 
ohonld not be used. Vitrified 
brick is less permeable to air 
and water than the average con
crete, does not cost much n1ore 
than concrete, if as much, aml 
does not require forms to build. 
1\n experienced bricklayer who 
can build his walls plumb and 
smooth should have no difficulty 
in building a brick silo if he 
will put in enough reinforcing. 

Brick silos that have failed have done so invariably on account of 

poor reinforcement or poor foundations. \Vith strong reinforcement 

a brick silo set in a mortar made of one part lime to five parts cement 

with the proper amount of sand is sufficiently strong. The presence 

of a small amount of lime in the mortar makes it possible to move the 

Lricks slightly while laying \vithout destroying the bond, as would be 

the case with a pure cement mortar, yet will be practically as strong 

as pure cement after being set. 
We describe below two types of brick silos. One was put up at 

the A. and JVI. College from vitrified brick donated by the Oklahoma 

Brick Manufacturers' Association. and the other the Atwood Brick 

Silo, put up at the Virginia Agricultural College. 

1-THE A. & l\1. COLLEGE BRICK SILO (Figure 59) 

This silo is 12x31 feet in dimensious, holding approximately 
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eighty-five tons of silage and is built of t\vo courses of common vitri
J1ed paving brick set in cement mortar, to which a little lime has been 
added for the sake of plasticity. It was reinforced with strips of 
woven wire fencing, together with some smooth No. 9 wire. The 
ground was dug out to a depth of two and one-half feet and wide foot
ings were built, about two feet wide, tapering up gradually to a 9-inch 
wall. The reinforcing was not put in until about the level of the 
ground. Steel wire fencing, electrically welded was used for the most 
of the reinforcing, as it was a little easier to handle than single wires. 
This 14-wire fencing \vas cnt into three strips of four or f1vc wires 
each. (See Figure 60.) The outer wall of brick was built up five 
courses at a time. Then the reinforcing wires were put in place and 

J.igure 59-Brick Silo at the A. a• tl M. College sheqJ 1Jarn; 12x30; capctcity 85 tons . 
• \lso Perfection l\lctal Silo on kft 

Figure 60-Brick Silo in process of construction, ;;howing co11tinuous door
way. Reinforcing of steel hog fencing attached to uprights of ladder. This 
type of ladder is adapted to the solid concrete Silo. (See also Figure 69) 
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fastened at either end to the iron pipe on each side of the doorway, as 
shown in Figure 60. This \Yire was pulled as tight as would allow the 
inner course of brick to be laid easily and was held in place by loose 
bricks until the inner course was laid. The inner wall was then built 
up five courses and a header course laid, that is, alternate bricks were 
laid crosswise in the wall to bincl the two sides together. Before put
ting on the header course any spaces left in the center of the wall be
tween the bricks were slushed full of sloppy cement so as to bed the 
reinforcing wire solidly in the concrete. 

A continuous doorway 2 feet wide was rnade as follows: 'An iron 
ladder was made of two lengths of 2-inch water pipe, 26 feet long for 
uprights, with rungs of ~-inch iron rods. These were run through 
holes bored in the pipe every 2 feet, 40 feet long, threaded and bolted 
at each end. Both upright pipes were cut into three parts to admit of 
easy handling and were fitted with threads and couplings so that they 
could be joined again as the silo went up. This iron ladder served 
two purposes. It provided a continuous ladder by which to climb to 
the top of the silo. It also served to complete the circle of reinforce
ment, making an 11nbroken circle with the wire (see Figure 60). The 
photo shows how the ladder was built into the wall and how the wires 
were attached. There was hardly as much wire put in this silo as we 
wished, but as the silo has done well after one year·s Rlling, it is evi
dently strong enough. Eight-inch bolts were put in at intenals on 
each side of the doorway, the heads embedded in the mortar and the 
threaded ends projecting about three iuches, making two rows, one 
on each side of the doorway, about eight bolts on a sicle. 

After the silo was finished, strips of 2x3's with holes bored at the 
proper places, were fitted on over all these bolts and taps put on. 
Corrugated iron sheeting was nailed to these 2x3's (Figure 61) making 
a very good chute. When the top of the silo was reached, 16-inch 
bolts were set in the mortar at intervals around the top of the wall so 
that about four inches of the threaded ends projected from the top 
when the last course was put on. Sills were cut out and bolted on 
these so that the top hricks would not get knocked off during filling 
and so that a roof could be put on if desired. This silo should have 
been plastered on the inside, but it was decided to try it without plas
tering for one year as an experiment. It kept silage we11, except 
where some of the fodder was too dry when put 111. 

The bill of materials for this silo follows: 
15,000 bricks @ $12.00 per tlwns:~ :d .. 
7 5 sacks portland cement @ SSe .............. . 
4 barrels lime @ $1.45 ... . 

$ 180.0!1 
41.25 

5.80 
40,280 pounds sand ............. . 
I ron ladder for silo ..... . 

30.90 
12.65 

12 Ysx7-in. bolts _____ ......... . 
8 0 x16-in. bolts ............... . 
8 pounds nails ....... . 
15 rods 36-in. fencing ... 
100 pounds No. 9 wire ......... . ............... . 
1 man 8 days @ $4.00 ............................. -···-············· 
2 men 8 days @ $1.50... .. .. .............. .. 
(Lumber for scaffolding not included) 

Total .............. . ................................................... . 

.30 

.75 

.25 
6.00 
3.75 

32.00 
24.011 

$ 337.65 
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Some of the bricks vvcrc used in putting a floor in the silo, which 
was then slushed with cement mortar, making a smooth surface. A 
silo ncar Guthrie built of one thickness of brick only, with No. 9 wires 
laid in each mortar joint is reported as giving gcod satisfaction. 

2-ATWOOD BRICK SILO 

The following description of a good brick silo, requmng only one 
course of brick is taken from a bulletin published by the \Vest Vir
ginia Station: 

Method of Construction 

An excavation was made about four feet deep to the underlying 
rock in order to secure a solid foundation. Then a cylindrical brick 
wall was laid up the width of a brick , or four inches thick, cement 
mortar being used. As the wall was laid 20-d wire nails, which previ
ously had been annealed by heating them, were imbedded in the mor
tar with the ends projecting from the wall about tvvo inches into the 
silo. About two nails were used per square foot of surface. 

After the wall had stood a few days hr the cement mortar to 
harden, Page woven wire fencing was cut into pieces of the proper 
length to go around the inside of the silo, lapping somewhat, and the 
projecting ends of the nails were clinched over the wires so as to 
hold the fencing close to the brick wall. Only fencing with straight, 
};orizontal wires should be used, for if the fencing is not close to the 
wall in all places an unnecessary amount of cement is required for 
plastering. Two thicknesses of wire fencing were put on for about 
one-half the depth of the silo, and for the remainder only one thick
ness. Each strip of fencing as put on was lapped about two inches 
over the lower one. The top course of fencing was allowed to pro
ject about four inches above the top of the wall, and this was stapled 
to the plate, thus fastening the roof securely to the structure. 

After the wires were in place the inside of the silo was plastered 
with cement mortar, thus covering the wire. The mortar consisted of 
one part cement and three parts sand. 

Four openings were provided at convenient distances for remm·
ing the silage. These openings arc each 25x30 inches in size. The 
door frames are of castiron, 1 inch in thickness, with a projection 
which laps a couple of inches over the brickwork on the inside of the 
silo. There is also a projection an inch high extending around the 
frame on the inside two inches from the face of the frame and against 
which the door presses when in place. 

The doors were made of two thicknesses of '%-inch flooring with 
roofing paper between, and were held in place by being bolted to 4x4 
pieces of timber extending across the door frames on the outside. The 
nuts on the bolts which pass through the doors and the pieces of tim
ber are tightened from the outside, and in this \Yay the doors can be 
drawn snugly against the jamb of the door frames. 
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Fignr~ 01--l'iau of doorway for l.Jrick silo. A. Co,.
struction as shown in Figure 60. B. Suggested im
provement, using reinforced concrete door frame and 
a narrower steel ladder. C. Forms in place for build
ing concrete door frame after ]Hicks are all laid and 
reinforccmc11t all in place. (Oklahoma Farmer-

Stockman) 

o-T fLI·~ 0 R CLAY BLOCK S fLOS 

A type of silo that has lwcomc very popular in the North is what 
is known as the tile or clay block silo. These tiles are hollow and 
glazed or vitrified so as to be impervious to air, moisture and acid. 
\Vhen properly huilt the tile silo is both substantial and ornamental, 
and will give excellent satisfaction. The tile silo has not obtained 
much recognition in Oklahoma to the present elate largely because 
the factories making these silos have been located altogether in the 
Northern States. Tra11sportation charges have discouraged prospect
ive silo builders. This past year the production of specially con
structed vitrified si!.:-1 tile has been taken 11p actively by some of the 
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hr;ck manlifacturers of Oklahoma, and two companies are manufac
turing the hollow tile as illustrated in Figure 62. This tile seems to 
be an exceptionally good one, afforcli11g opportunity for plenty of re
inforcing and being easy to lay. Two continuous de"d-air spaces run 
clear around the silo in each course of tile, guarding against possible 
loss of heat. Reinforcing rods are laid in every course in the lower 
third of the silo. in every second course of the middle third, and in 
every third course of the upper third of the silo. A vertical iron bar 
on each side of the door opening extends clear through the steel plates 
at top and bottom, and the steel rods used for reinforcing fasten to 

this bar. The door is made of two thicknesses of "·ood with tar roof-



66 

]0 

Figure 63 shows special doors, steel doorway detail of reinforc
ing, and view of hollow tile. (See Figures 64 and 65). Cour

tesy of Kalamazoo Tile Silo Company, Kalamazoo, Michigan 

ing paper between. The blocks around the doorway are beveled on 
the inside corners, as shown in illustration, and the beveled door 
pressing against this makes a strong, tightly fitting joint. 

Figure 64 sho,vs the door,~,ray of a different type of tile silo, the 
Kalamazoo silo. This type is built of somewhat larger blocks, has a 
continuous all-steel doorway with patent doors, and has flat steel re
inforcing, as shown in Figure 65. This shows a Kalamazoo type of 
silo in the process of construction on the farm of L. A. Taylor, near 
Stillwater, and the completed silo is shown in Figure 65. Figure 64 
shows the patent <;caffolding supplied for putting up these silos ancl 
gives a good idea of how this silo is built. These tile silos will be
come popular as the demand for permanent silos becomes greater. 

• 
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Figure 65-Kalamazoo tile Silo, shown in 
Figure 64, in process of construction. Note 
reinforcing; in foreground special blocks 
at ·doorway. The s teel scaffold used is 
leased to parties building these silos, and 
is supported entirely by central steel mast. 
Nate swinging arm at rear of mason, used 

to keep circl e of wall correct 

Figure 64-Kalamazoo tile Silo on farm of L. A. 
Taylor, Stillwater, Oklahoma 
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7-STONE SILOS 

\Vhile silos built of stone are not likely to be built to any great 
extent in this State, it is possible that in an occasional district where 
rock or stone for building purposes is easily and cheaply obtained, the 
stone silo might be built to advantage. If such a silo is well rein
forced and plastered with cement plaster on the inside there is no 
reason why it should not give good satisfaction. -:\1any stone silos 
haYe been used in the past thirty years or more, and still give good 
satisfaction. Figure 69 shows method of reinforcing the stone silo. 

---o----

III-METAL SILOS 

Silos that have recently come into favor in Oklahoma are the 
steel or metal silos. These have been in usc some six to eight years 
in other States. They have been objected to somewhat on the ground 
that the acid in the silage would rust out the steel and render the silo 
useless in a few years. \Ve have not lean>ed that this was the 
case in actual practice. 1\lany of these silos are apparently as go(•cl as 
ever after fiye or six years of use and should give good service for 

I'igure 66-Digging trench for foundation for steel Silo 

Figure 67-Atter trench is dug, the \Yire reinforcing is put in place and the concrete 
fi1Icd in to poir.t shown. The levelirg is very important. The first ring- of 'teel is 

then bolted togcthet· and "'t in place inside of reinforcing 
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Figure 68-After ring is in place and concrete has set twenty-four 
hours, concrete is filled in on the outside and inside, holding it securely 
in place. The earth may then be dug out from center and a concrete 
floor put in. Cuts 66, 67, 68 and front page cut loaner1 by Perfection 

Metal Silo Company, Topeka, Kansas 

from fifteen to twenty years. It is advisable to protect these silos by 
ordinary paint on the outside and by sp'.dally prepared asphalt paint 
on the inside. The concrete foundation tllustrated in Figures 67 and 
68 should protect all underground 
parts of the silos, coming up high 
enough on the outside to keep 
the steel from contact with the 
earth. The woven wire fencing 
used is advisable as reinforce
ment, as it keeps the concrete 
from cracking and letting water 
in around the steel. The cost of 
foundation will range from $20.00 
to $50.00, according to size. The 
foundation as illustrated will take 
about four to five sacks of ce
ment, six yards of sand or sand 
and rock and four rods of wire 
fencing for a 19-foot silo. Figure 69-Diagram of reinforcing 

stone silo. (Wisconsin bulletin) 
for 

In erecting these silos 1t ts important to get the first ring of steel 
laid in an exact circle and perfectly level. If this is done the rest of 
the silo will go up plumb and regular, but if there are irregularities in 
the first ring these irregularities are likely to become worse as the 
silo nears completion, making it oval or egg-shaped rather than cir
cular. Steel roofs and steel chutes are sold by these companies to 
go with them. Where no roof is used, it is recommended that the 
top of these metal silos be braced to prevent outside wind pressure 
from buckling the top rmgs . 

Radiation of Heat 

An argument often advanced against metal silos, as well as other 
types, that so much heat is lost through the silo -walls when the silage 
is curing that it docs not cure properly next the wall and is likely to 
spoil. We have not found that such is the case. It does not sourHl 
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rcasonaule that there should ue much spoiled silage from this cause 
in Oklahoma. Masonry silos and other silos of similar heat-con
ducting materials are satisfactory in much colder climates where 
there is a great deal more chance of heat being lost. The highest 
temperature found in silos by self-registering thermometers has been 
about 85o F. except where the silage is exposed to the air. If this be 
true, the outdoor temperature in July, August and September is more / 
likely to be higher than the temperature of the silage rather than be-
low. The steel silos at the College have kept silage well right to the 
wall. 

Roofing the Silo 

A roof on a silo is not a necessity in Oklahoma, and at least 
nineteen out of twenty silos are roofless in this State. There is no 
doubt but what a roof is some advantage. It braces the top of the 
silo to some extent ancl protects the silage from excessive rains. Such 
rains are probably no disadvantage, while the silo is fairly full and the 
silage more or less dry in nature, but when three or four inches of 
rain falls on the last ten or fifteen tons of silage in the silo it may 
easily make it too soggy and wet to be used to good advantage. ·v.l e 

Fi&"ure 70-Framing for a roof for round Silo 

I" 
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believe that the mam advantage of a roof is the preventing of exces

sive evaporation from the silage. If, for instance, a man is taking two 

inches of silage off each day and that upper two inches is exposed to 
the more or less direct rays of the sun for a day, especially in this dry 

atmosphere, that upper layer of silage will lose a great deal of its 

moisture from the air circulating around through the silo. It may 

not pay to roof a cheap wooden silo, but a good silo might as well 

have a roof on it. A rnethod of framing the circular roof is shown in 

Figure 70. Concrete roofs may be built by the use of metal lath on a 
temporary framework. Wooden roofs, unless well bolted to the silo, 

arc in danger of blowing off in high winds. 

Chutes for Silos 

To get the silage down out of a silo it is necessary to have some 

kind of chute to keep the wind from blowing the silage away. Figure 

44 shows the construction of a wooden chute as used on concrete or 

stave silos. Masonry silos may have a chute made of galvanized iron, 

as on the brick silo (Figure 61). On some silos a concrete chute is 

built as the silo is erected and is of course permanent and strong, 
though slightly more expensive. 

Doorways 

The continuous doorway is much in favor in both homemade and 

manufactured silos, though considerable care is necessary in rein

forcing around the door, else a silo may be weaker than if the inter

mittent doors are used. Figures 38 and 39 illustrate one way of mak-

-· 
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r.RAME FOR. DOOR 

Plate B-Plan of door form for making intermittent doorway in concrete silo. (See 
also Figure 40.) Courtesy of G. S. Hine, Kansas A.. and. :VI. College 
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ing a continuous door from 2x4's. The reinforcing rods in the silo 
are bolted through from the outside and the ladder rungs made of Ys
inch iron rods bolted on the outside. In the College concrete silo 
these reinforcing rods are spaced about fifteen inches apart at the bot
tom and two inches further apart each succeeding ring until they are 
two and one-half feet apart near the top of the silo. Figure 44 shows 
how this appears from the inside of the silo. A cheaper form of con
tinuous wooden doorway is used in the homemade stave silos. In 
these silos the reinforcing rods run clear through the uprights of the 

Figure 71-Galvanizecl steel door for cement or 
masonry Silos 

ladder without needin g separate 
bolts for ladder rungs. The sides 
of this doorway n eed to be braced 
apart by cross pieces of 2x4's. 

In building a concrete or ma
sonry silo it is better to use a re
inforced concrete doorway rather 
than w o o d, as t h e woo d will 
naturally decay in time, breaking 
the circle of r einforc in g. In the 
concrete silo, F i g u r e 33, where 
steel wire fencin g was used for 
rein forcing, :xi' -inch gas pipe was 
us ed for upright r einforcin g on 
each side of the doorway. The 
woven wire fencing was wrapped 
around this pipe and th en structu
ral iro1_1 rods were placed at in -

F igure 72-lron door fe r silo. Intermit
tent type, shown on metal s ilo, could be 
used in concrete s ilo. Loaned by Ameri
can Silo Su pply Com pany, Enid , Oklahoma 

, 



h'rvals of e i g h t e e n 
inches across the door
way and the ends bent 
around the upright pipes. 
The concrete was built 
around these pipes so as 
to make a solid concrete 
door frame. ~See Fig
ure 38.) A similar idea 
is shown in the brick 
silo (Figure 60) where 
2-inch water pipe is used 
for uprights all(l where 
the cross rods arc run 
through holes bored in 
the pipe and lloltcd at 
each end. Diagram 61 
shows a concrete door 
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Figure 73-Silo doors made of tongue and grooved 
flooring. A. Door for intermittent rloorway. B. Door 

for C011tinuous doorway 

frame which could be used in this silo to good advantage. Figure 47 
gives another mcthocl of applying this idea in tile or clay hlock silos, 
with intermittent doors. The reinforcement around the silo is con
tinued between the door :;:paces, but could he spaced clifferently for a 
continuous doorway. 

----o---

IV-PIT SILOS 

Pit silos are cheaply constructed and reqmre little attention 
after building. They can be filled with small machinery; the enstiage 
never freezes in them, and if well constructed they are nearer ever
lasting than any other silo. The greatest objection to the pit silo is 
the extra labor required in removing the silage. Other objections of 
minor importance 8re: The liability of stock falling in; danger of 
carbon oioxidc gas forming; and the spoiling of the silage in wet sea
sons from seepage. 

A bout twice as much time is required to remove silage from a pit 
silo as from an ordinary silo, but counting time at 20 cents an hour, 
the extra cost is only about $11.00 or $12.00 per year for a 100-ton 
silo, or less than the increased interest on a $400.00 silo. This esti
mate of the increas~d expense in removing the ensilage is also offset 
hy the fact that much cheaper machinery can be used in filling the pit 
silo. 

To prevent stock from falling in the pit silo, the silo walls arc 
usually built up about four or five feet above ground. Suffocation 
from carbonic acid gas in pit silos, while possible, has, perhaps, been 
over-emphasized. The formation of gas in quantities large enough to 
he dangerous ceases in about ten days after filling the silo. A few bun-
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dies of fodder dropped in will stir up the air so as to render it safe to 
enter the silo. Gas can be detected by lowering a lighted lantern into 
the pit. If gas is present the light will go out. Where filling has 
been only partly completed and then discontinued for a few days, fill-

I'igure 74-Pit Silo with hay carrier track to feed troughs 

Figure 75 

~1'~--:'> -·-' --==- -
Figure 77 Figure 76 

Figure 75 shows the bL·ginning of a pit Silo, with concrete collar and wall built up five 
feet above it. Carrier track in place tu carry away earth, also to take out ensilage. 
Figure 76-Scction of completed, plastered pit Silo showing sections as dug and plas
tered. Figure 77 shows a barrel as arranged for raising earth. On removing the end-

gate rod the barrel dumps it, elf. (Courtesy of N ('Or:tska Experiment Station) 

t 
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ing should be started again for five or ten minutes before any one 
goes into the silo. The pit silo should never be built where the water 
level is not some ten feet or more below the desired depth of the 
,;ilo. This is one reason why the pit silo is more popular in the semi
arid west than elsewhere. There are occasion<.!! rainy seasons when 
seepage water may give trouble. Thus far, however, we have not 
heard of much silage being destroyed in this way. 

To build a pit silo, first lay out a circle c•n the ground the de
sired size of the silo, and outside of this circie dig a trench, which 
should be about two feet deep and about eight inches wide. (Sec 
Figure 75.) The inside \Yall of the trench should be smooth and per
pendicular. Fill the trench with a concrete mixture of one part ce
ment and five parts sand or gravel, well mixed and very wet. Old 
iron rods or old barbed wire can he used for reinforcing to keep the 
rim from cracking. When this concrete rim has set, go inside and 
excavate to a depth of about six feet below the rim. Keep the walls 
plumb and smooth so tl:at it will not require too much mortar for 
plastering. 

A good way to keep the walls smooth is to drill a perpendicular 
hole in the center •Jf the silo ami set a gas pipe in this hole to use a~ 
a pivot. If a long gas pipe is not at hand, a shorter bar may be used, 
if care is taken to keep it plumb. Bore a hole near the end of a 2x.:l 
scantling and place it oyer the gas pipe. Saw the other end off so 
its length from the gas pipe will be the same as the radius of your 
silo. Bolt some heavy blade on this end. For this purpose an old 
plowshare is good. The walls can be trimmed perfectly smooth and 
perpendicular with this device, but with care the walls can be kept 
straight without it. 

The trimming should be kept well up with the digging to prevent 
throwing the dirt out from a greater depth. After the silo is com
pleted the col1:1r at the top should be extended ;1t least one foot above 
ground level to prevent surface water from running into the silo. 
This may be built tip later with bricks, concrete blocks or solid con
crete, as in Figures 74 an(1 75, to a heipht of four or five feet above the 
level of the ground. If the walls are made higher than this it will be 
difficult to take the silage out with a block and tackle. A lot of the 
dirt taken out of the pit may he graded up around the silo so as to 
bring the ground level up three or four feet. 

Plastering 

For best results, the walls of a pit silo should he plastered to 
prevent caving in. Pit silos can be used without plastering, but are 
not satisfactory after one year's use. The plaster should be made of 
one part cement and two and a half parts sand. Before it is put on 
the wall must be well dampened. ;\ spray pump, sprinkler or old 
broom can be used for dampening the walls. The second coat of 
plaster can be applied immediately after the first, but in case more 
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than two coats are to be put on, the first coat should set a few hours. 
Two coats are sufficient in heavy clay ~oil, but if the soil is sandy or 
gravelly, three to five coats should be used. The thicker the wall is 
plastered the nearer will the silo approach being everlasting. To 
save scaffolding and to avoid c2.ving in of the walls before the pit is 
Jug, it is best to plaster each section six feet deep before digging fur
ther. As soon as one section is plastered the next can be dug and 
plastered. It is not aclYisable to go more than twenty feet deep. 

There are several good methods of removing ~ilage from pit 
silos. For a small herd, and where the silo is near the place of feed
ing, a hand-over-hand pulley with a rope and tvvo baskets is all that 
is necessary. Each basket should hold about enough silage for two 
cows. VVith a hook on each end of the pulley rope, one basket of 
silage can be raised while the empty basket is lowered. For a greater 
number of stock, a large box holding from 400 to 500 pounds of silage 
should be used. This must be raised by the use of block and tackle 
or windlass. The bottom of the box should open on hinges and let 

Figure 78-Swingir: g 11 indlass for 
from pit silo 

removing silage 

the silage fall in a trough or wagon. An elevated track, such as a 
hayfork track, can be arranged to carry the silage to the feed troughs. 
With either of these methods it will require little more labor to feed 
from a pit silo. Figure 76 shows a hayfork track and tackle erected 
over the pit as in Figure 74 and run from there out over the feed 
troughs. Figure '17 shows how a barrel can be used for lifting the 
silage. The box with hinged bottom answers the same purpose. By 
using the horse fork rope the silage is eleyated by horsepower instead 
of by manual labor. These arrangements can, of course, be used for 
taking the dirt out of the silo when digging, as well as the silage. 

; 
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The pit silo affords a good opportunity for the small farmer with 
few cows to own a silo at little cost, as it is the only silo that a small 
size is not much more expensive per ton capacity than a large one. 
A pit silo of fifteen tons capacity costs no more per ton, if as much. 
as one that holds 100 tons. 

V-BANK SILOS 

A bank silo is a pit silo constructed in the side of a hill or bank. 
The construction is the same as a pit silo on level ground exceptthat 
it has a continuous door, the same as the upright silo. Figure ,79 
shows one such silo in use at Holdrege, Nebraska. The entrance is 
boarded over and the silage is carried on overhead tracks to the feed 
troughs on the left. Figures 80, 81 and 82 show the best methods of 
building the doorway. The bank silo is plastered the same as a pit 

Figure 80 Figure 81 Figure 82 
Figure 80 shows section of excavation for doorway of bank Silo. Figure 81 shows 
forms in place for making concrete door fram e. Figure 82 shows section of completed 
bank Silo doorway. W ings held apart by concrete beam. (Courtesy of Nebraska 

Experiment Stati~m) 
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silo, but the doorway and adjacent walls are built with forms. I ron 
rods across the doorway serve as ladder rungs and strengthen the 
concrete columns. The wings at each side of the passageway are 
braced by a concrete beam. The door frame can be made of 2x6's 
with cross pieces for a ladder and the walls of the passageway 
boarded up instead of being plastered. This arrangement is more or 
less temporary. The continuous door lessens the cost of digging in 
that the dirt may be removed at the side instead of at the top. When 
complete the bank silo is one of the most desirable silos, as it has all 
the good features of the ordinary pit silo and the silage is as easily 
removed as from any upright silo. HO\vever, there arc few banks su 
conveniently located that they can be used for this puq)Ose. 

---0--

VJ"HEN TO PUT CROPS IN SILO 

To make good silage the crop should be as mature as possible 
viithout becoming too ripe and dry, or losing its green color. If put 
in too green the silage will be sour and watery, and there will not be 
the same amount of digestible food in it as when it is allowed to ma
ture. If too dry the material will not pack down properly in the silo. 
consequently the air will uot be driven out and the feed will mold. 
The woody or fibrous part of the plant will have developed to a 
greater degree than necessary and the feed will not be so palatable. 

Corn should be put in when the grain is in the glazing stage, just 
before getting ripe. Kafir, milo and sorghum make good silage when 
the seeds are just ripe and the lower leaves just turning brown. The 
finely cut green feed being stored in the silo should be moist enough 
to dampen the shoes of the man tramping in the silage, otherwise 
water should be added. 

Silage may be made from very dry fodder, but a great deal of 
water should be added to make it pack well and to drive out the air. 
Some farmers fill their silos twice during the season, putting in ordi
nary shocked fodder in February and J\Jarch. They claim that by 
using plenty of water they make silage almost equal to that put in 
when fresh. Professor Chase of the Nebraska Experiment Station 
estimates that it is necessary to put in about two or t1:ree tons of 
water to every ton of dry feed in order to make it keep. The average 
failure in making fodder silage comes from not adding suffic-ient water. 
Where the farmer does not have regular water pressure at his barn. 
water may he pumped in with a force pump or hauled up in buckets. 
A hose may be attached to tbe \Yater tank used to haul w:lter to the 
engine. or to a barrel set up on a four or five-foot scaffold and water 
run into the blower. 

Harvesting and Cutting Equipment 

Since corn binders, ensilage cutters and engines or motors cost a 
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good deal, and while the engine and cutter may he used to advantage 

un the farm at other seasons nf the year, it will often he a(lvisablc for 
a number of farmers to 
club together and buy 
silage machinery in part
nership. In many neigh
borhoods the owners of 
threshing outfits have an 
ensilage cutter and will 
do the work at a reason
able price. The man with 
a large farm and several 
silos may prefer to buy 
a complete outfit of hi,; 
own. The man with one 
silo will find it more eco
nomical to 111 a k c some 
other arrangement. 

Figure 83--T:cpe o[ corn racks. \Vitll low-hung raeko 
larger loads can be haulcrl "ith less labor in loading 

and unloacling. (\Vashington Station) 

The corn binder can usually he used to good advantage, substi

tuting horsepower for manpower, hut good work can be done by hand. 

It is not necessary that the corn he tied hy the binder, though tying 

will make unloading easier. It pay,; to have good racks for hauling 

corn, preferably flat ami wide, and as low as possible. (See Figure 

83.) A good type of rack is ~wung between the front and rear axles 
of a wagon, using no coupling pole. Being close to the ground, much 

labor is saved, especially in loading. These racks, if put under cover 

when not in usc may be used for many years. c\ supply of corn 

knives on hand will make it possible to help out the binders in case 

they are not cutting fast enough. 

Figure 84-Ensilage cutter with blower combined 
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Figure 85-Ensilage cutter with separator blower 

As a matter of economy, machinery of good capacity should be 
used. The engine should usually Le several horsepower larger than 
the ensilage cutter needs under ordinary circumstances. A lot of 
power is required to elevate the cut feed, and much time may be lost 
if the blower pipe is allowed to choke up from lack of power, or 
where the cutter cannot be run to its full capacity for the same cause. 
It takes no more labor to run a large engine and ensilage cutter than 
small machines. Have plenty of hands and teams so that the cutter 
may !Je kept running steadily. (See two types of ensilage cutters, 
Figures 84 and 85.) 

Filling the Silo 

Silage has been made from corn in the bundle, and grass or le
gume silage has been made by filling the long hay into the silo chute, 

Figure 86 --Flexible silage 
distributer. Cut loaned. by 
American Silo Supply Com-

pany, Enid, Oklahoma 

Figure 87-- Extensi0n top for silo. 
Permits several tons more feed be
ing put in. Cut loaned by Ameri-

can Silo Supply Company, Enid 
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but this is not practiced for the reason that such feed does not settle 
well and is hard to get out again. The best and only advisable method 
is to cut the feed in short lengths, one-half to one inch, and elevate it 
by means of a blower. Carrier elevators are hardly ever used now. 

In filling, it is important to have the cut feed evenly distributed 
and kept level, and it should be well tramped. ·with the old type of 
right-angled elbow at the top of the blower pipe it was necessary to 
put a shield of boards in front of the outlet so that the cut feed would 
come straight down in the middle of the silo. Without this the leaves 

Olt-.Jr7_• 

Figure 88-Ensilage fork. Cut loaned by American Silo Supply 
Company, Enid, Oklahoma 

would blow to the far side of the silo and the pieces of ears and butt 
stalks would come down on the side next the cutter. This made an 
uneven mixture that settled unevenly and was not in good shape for 
feeding. With the curved and hinged distributors this difficulty was 
partly remedied, and with the flexible tube distributors now made 
(see Figure 86) one man may spread the cut feed around more 
evenly than two men without one. Even in a small silo two men can 
be used to advantage for spreading and tramping, and with a silo over 
eighteen feet in diameter three men will be needed, or two men with 
the flexible distributor. 

After the silo is filled a few days it will settle considerably (five 
to eight feet in a forty-foot silo) and several more tons may be put in. 
If the silage is to be fed immediately, so much the better, as there will 
be no waste. If not, it is well to run a few loads of coarse fodder 
(straw or spoiled hay) through the cutter on top of the silage. Wet 
it well and tramp it thoroughly. Six or eight inches deep will heat 
and decompose on the top of the silo. This will not be fit for feeding 
and must be thrown away when the silo is opened, but will keep the 
good fodder from spoiling. 
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