
HISTORY OF THE SILO


1. Origin & Early History

The dawning of civilization was characterized by the development of farming practices around 10,000 B.C.  By 3,500 B.C. the domestication of sheep and cattle had occurred, as well as the domestication of rice, barley, wheat, and corn.  This required the development of a means of storing grains for food supplies and for future crops.  Evidence of the use of pottery and underground pits for storing grain has been discovered by archeological excavation.
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The Syro-Palestinian excavations in the late 1960’s discovered several complete Philistine housing complexes with threshing floors and circular stone grain storage structures lined with the earliest known plaster.  These structures dated to 1850 to 1750 B.C. 

Historical records indicate that bean and other leguminous grain preservation were utilized during the time of King Pyrrhus (318 to 272 B.C.).  Caverns in Greece were used and records reveal that some grains were discovered in a good state of preservation after being stored for about two hundred and twenty years. 
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The early Egyptians developed a system of grain storage that consisted of separate storage buildings housing rooms containing masonry structures. These structures had vaulted roofs and were filled through a hole near the top.  The grain was later removed from a door at the base of the structure.

The Roman scholar Varro (116-27 B.C.), in his travelogue of his journeys through Carthage, Thrace, and Spain, described the use of the pits for storing food supplies.  Varro stated that pits were dug in dry soil, lined with chaff or stubble, and filled with grain or millet.  He claimed that grain could be stored successfully for fifty years and millet for a hundred years.

During this same period of history, Julius Caesar utilized the Teutonic practice of cabbage preservation.  As he marched through Gaul, Caesar stored peas, beans, clover, cabbage, and other green crops in pits, six to ten feet deep, which were lined and covered with stones.  The location of these pits were marked and recorded for use on the return journey.  A year later, the pits were opened and provided food for the Roman soldiers and their horses.  These pits, unlike field crops, were not easily discovered by the conquered Teutonic tribes. When Pliny (23-79 A.D.) compiled Natural History, he referred to Varro’s writings and recorded the observations of his own travels. He observed, in the countries now known as Turkey and Greece, corn was harvested with mowing machines worked by cattle and preserved in trenches called “siros”. It should be noted that Romans referred to grains in general as “corn”. When stored unthrashed, the grain was referred to as stored “ in the ear”.  Pliny states that particular care was taken to dig the siros in dry soil.  A layer of chaff was placed in the bottom and then the trench was filled with corn, which was always stored in the ear.  They believed that if no air was allowed to penetrate to the corn, no noxious insects could breed in it and it would be preserved in perfect condition.

In Latin, the word “sirus” or “syrus” denotes a kind of cave, well, or pit, sunk in the ground for storing grain and other products.  In Spanish, French, and Italian, the word  "silo” is used. In Spanish, the verb ”ensilar” is used to signify putting corn in a crib to preserve it.

The Mound Builders and Incas in North and South America used jars similar to those of the Romans and ancient Egyptians in addition to pit silos for storing grain.  The Indians of southwest Iowa utilized underground pit silos for the storage of corn, beans, and sunflowers.  In 1976, archaeology students discovered silo pits in southwest Iowa dating back ten centuries. These pits were used for winter storage of grains until rodents or moisture destroyed their usefulness and they became refuse holes.

In 1707, in the citadel of Metz, France, a large quantity of grain was discovered that had been placed there in 1528 in one of the underground rooms.  Though it had been stored for more than two centuries, it was so well preserved that the bread that was made from it was found to be very good.

In France in 1828, an excavation team discovered a silo in which corn, after being stored for 235 years, was partially preserved.  This silo was filled in 1591 on the orders of the Duke of Savoy who was besieging Berre and was used for the storage of food for his troops.


2. Dry Grain Storage in Europe

Though the existence and usefulness of the silo has been recorded throughout the history of civilization, it was not until the nineteenth century that the use of the silo as a means of feed preservation became a subject for economic and scientific study.

In 1819, Count de Lasteyrie published a French work on the use of silos for dry grain preservation.  The following two years, on the estate of Palerne, the corn harvests were stored in pit silos.  These pits were not opened until the end of 1828 when prices had doubled.  A small layer at the top, under the straw, was a little moldy, but the bulk of the grain was perfectly preserved.  The proprietor was so satisfied with his success that he ordered other silos to be dug.  Unfortunately, his death shortly afterwards put an end to his projects.

Mr. Ternaux at Saint Ouen set up a trial of the silo process, and the French Royal Agriculture Society appointed a commission to report on the experiment.  The commission’s report in December of 1826 was eminently unfavorable and for a considerable time discouraged any further attempts at the ensiling of corn.  The failure was a result of the very porous sub-soil.  No attempts had been made to waterproof the walls and the infiltration of water from the near-by Seine River destroyed the crop.

However, Mr. Deere was then commissioned by the French Government to investigate the preservation of other dry cereals in silos, particularly in Spain.  His report was presented to the French Academy of Science in 1855 and published the following year.

Deere’s research convinced him that the ensiling of corn was necessary for the welfare of nations.  He contended that superabundant crops must be preserved for use during times of poor harvest.  This would also benefit nations by stabilizing corn prices.  According to his report, there were two natural obstacles to the preservation of corn; dampness caused spoilage; and insects caused considerable loss.  He stated that in Egypt, where there is no rain, and in other countries where rain was rare, the problem was easily solved by the use of a pit silo lined with masonry and an inner layer of dry straw.  After filling, a layer of dry straw should be placed on top of the grain and covered with masonry and a removable lid.

The report concluded that, though this type of pit silo was suitable for dry climates, in France and other northern countries, its use was hindered by the humidity of the soil.  This problem, in Doyere’s opinion could possibly be overcome by building above ground silos and employing the use of metals. His proposed system of construction involved the use of some very thin sheets of iron, preserved exteriorly from oxidation by an impermeable covering, and enveloped in concrete, which would sustain the whole weight.  This type of silo, Doyere contended, would solve the problem of the humid French soil and insure that the silo would protect the grain from insects and fermentation. He also proposed that only dry grains, no more that 16% moisture, should be stored.

Doyere felt that underground silos offered advantages over the above ground granary by providing a low and constant temperature and protection from the open air, but that their use must be limited to dry climates.

3. Green Fodder Ensilage Developments


While the preservation of dry grain has been accepted practice throughout history, the instances of the systematic preservation of green fodder went unnoticed until the end of the eighteenth century.  In 1786, Professor John Symonds published his observations of the use of leaves in feeding cattle in Italy.  Symonds observed the practice of storing leaves in pits covered with a layer of straw and then a layer of soil.  This process was equally as popular as the use of casks.  Symonds observed that they gathered leaves about the end of September or early October during the hottest time of the day.  They were spread very thin and left for three or four hours.  The leaves were then put into wooden casks, pressed down tightly, and the casks were covered with sand.  The casks were quickly closed after each feeding was removed, in order to keep the leaves both fresh and tender during the whole winter.

An article published in Dublin in 1839 gave an account of a method of making “brown hay” which was recommended by Reverand Klapmeyer. The clover was cut and allowed to dry in the field for a day or so, then formed into a pile and trodden. It was then left to ferment for a few days before being stored. 

Professor J.F.W. Johnston refers to the “brown hay” process in an article published in 1843.  Johnston stated that, with some variations, this process was practiced in Germany, Austria, and Hungary as a means of making “Sauerfutter” (sour fodder) or “Viehsalat” (cattle salad).  He contended that the major advantage of this process of preserving green fodder was the fact that, when green grass or clover nearing maturity is cut, it contains a considerable proportion of starch, sugar, and gum which has not yet changed into the woody fiber found in its mature state.  The easily digestible and nourishing substances of the green fodder were chemically changed and became less soluble and more difficult to digest when dried.  

Johnston’s recommendation to the practical farmer was to retain as many of the feeding properties as possible of his grass and clover crops and turn his annual produce from the land to its greatest advantage.  He cited the German system of digging ten-foot square silo pits that were then lined with wood and puddled on the bottom and sides with clay.  A layer of the green crop was evenly spread in the pit, salt was sprinkled over it, water was added if the greens were dry, and the layer was then well trodden down by five or six men to remove all the trapped air.  Wooden rammers were used to aid in packing the sides.  A layer of straw was then added to separate each section for convenience in removing measured feedings.  Then, the next layer was added.  When the pit was full, the topmost layer was well salted, covered with boards and then covered with about eighteen inches of soil to exclude air.  After a minimum of six weeks, the pit could be left open for successive feedings.   

It was Johnston’s contention that this method of salting and preserving green crops in their moist state afforded the best solution for utilizing crops.  He suggested that a careful series of experiments should be made in different localities to determine the relative value of feeding stock newly cut green crops and those that had been salted and preserved.  

As a result of Johnston’s writings, Samuel Jonas began experiments around 1855 to fully utilize his corn crops.  After harvesting his corn for market, he packed dried corn chaff mixed with green tares or rye chaff in his barns.  The fermentation that took place as a result of the green chaff rendered the fiber of the dried corn chaff more digestible.  Though Jonas later came to conclude that the straw used for chaff should be wheat or oats, his experiments were of great practical value.  

Though experiments were being conducted in England and France, the credit for experiments with corn ensilage has been given to Herr Adolph Reihlen, a German sugar manufacturer and refiner.  Reihlen had demonstrated the economy of the process of ensilage of beet leaves, beet root pulp, and maize on an extensive scale.  

Reihlen had lived in the United States for several years and on his return to Germany began the cultivation of large dent (Indian) corn despite the short growing season of the Stuttgart climate.  In 1856, an early frost injured his crop.  Wishing to preserve it, if possible, he dug trenches and filled them with uncut green stalks, and covered them with a layer of soil.  To his surprise, when opening the trenches several months later, the corn stalks were well preserved and readily eaten by his cattle.

Reihlen then began a series of experiments with corn ensilage in various stages of ripeness, with stalks and ears together, and separately, and also mixed with beet root pulp.  By 1870, he was preserving corn in trench silos 10 feet deep and 15 feet wide with an aggregate length of 3200 feet.  When the growing season permitted the corn to mature, Reihlen harvested the grain and cut the stalks for silage. During the short growing seasons, he cut the entire green crop for silage. 

During the 1860’s and 70’s in Germany, France, and England, publications containing reports on the ensilage process for corn, beets, and other green crops became numerous.  The acceptance of the process had proven to be a sound economical practice and was adopted on a wide scale.

In 1877, Mr. Goffart, a French gentleman farmer, published a book on ensilage.  His book popularized and extended the practice of ensilage.  Though Goffart was then given credit by the French government for the discovery of green corn silage, Goffart’s book was a result of his experimentation and research over a period of twenty-five years.  His first experiments in 1852 were unsuccessful and he states in his book that he overheard his foreman say to his workers:  “ This work that we are doing is all foolishness; Mr. Goffart had better throw his maize into the dung-heap at once, because that is where it will go at last.”

Goffart’s experiments proved unsuccessful until 1873 and he stated that until this time he scarcely believed in the possibility of preserving green corn crops.  He also stated that it was chiefly by accident that he finally succeeded in his experiments.


4. Ensilage of Green Crops in the United States

There is little historical evidence of the use of the ensilage process by Americans in the early nineteenth century.  The process, however, must have been known by many of the newly arrived immigrants from Europe.  An 1847 issue of the Ohio Cultivator describes the process of naturally fermenting food for stock in bins that had been developed in Germany.  Other articles concerning the process of ensilage in Europe were published and seemed to go unnoticed by American farmers.

In 1881, it was reported in the Country Gentleman that a German farmer at Troy, New York had built a silo in 1865.  It was a stone construction 23x30x8 feet high.  The report stated that it had been filled only once because the owner was not satisfied with the results.


Fred L. Hatch built the first recorded silo in America in 1873 in

Spring Grove, Illinois.  Hatch was a student at the University of Illinois from 1870 to 1873.  Professor Bliss, one of his instructors, had translated French and German pamphlets on feeding green crop silage that had been preserved in pit silos.

Hatch dug an eight foot pit inside his barn and lined it with stone and mortar.  He then constructed a wooden extension over the pit making the entire silo 10x16x24 feet high, eight feet below ground and sixteen feet above ground.  He filled it with corn well in the dent that was cut into 2 inch pieces and thoroughly packed.  Some spoilage was caused by the inability to pack the feed tightly in the corners, but Hatch stated that he was pleased with the results of the experiment and continued to use the silo until 1919.  The University of Wisconsin awarded him honorable recognition in 1918 for his leadership in agricultural thought and practice.

The August 1874 issue of American Agriculturist contained a report on the use of pit silos in Hungary.  As a result of many inquiries, an illustrated report in the June 1875 issue described the pit silos used in Belgium by Mr. Piret, the manager of a large estate.  The three pits were six feet deep, nine feet wide above and six feet wide at the base, and seventy-five feet long.  The sides and ends were lined with masonry laid in cement.  Corn stalks were laid evenly in 8” layers, after having been cut and exposed to the sun for two or three days.  Salt was scattered over each layer.  The green corn was heaped six feet above the surface and covered with two or three feet of soil.  When the silos were opened, there was an inch or two of black, decayed feed, but the remainder of the crop was well preserved.
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The article also stated that in 1870 two pits of masonry were erected above ground, protected at the sides only by banks of soil.  The corn was cut and carried in baskets on a truck along a portable railway to the end of the pit, where it was packed in sections formed by a movable partition and tramped down tightly after salt had been added.  After filling, the corn was covered with a layer of fine clay 9” thick, well beaten down.  A wooden roof covered the pit to protect it from the weather.

The American Agriculturist also issued an article entitled “The American Silo” in April 1875 describing the dry grain silo of Mr. Brody of Katonah, New York.  The article states that his silo had stone walls and a cement floor.  The rear of the building was for the most part beneath the ground, while the front door was level with the ground.  The article urges American farmers to adopt this method of storage for green fodder crops.

In 1875, Agricultural Experiment Stations were created by the Department of Agriculture and several of their early bulletins concerned silos and ensilage.  These bulletins included reports of the successful experiments of Mr. Goffart with the preservation of green fodder in France.

Dr. Manley Miles of Lansing, Michigan, after reading the favorable reports from France, built four experimental trench silos 6’ x 12’ long.  The following year, Francis Morris of Oakland Manor, Maryland conducted an experiment with green corn silage.  He planted corn on August 1, 1876 and harvested it in late October.  The corn was cut with a mowing-machine, cut in 1” pieces and added to wheat straw.  Morris then filled three silos 10’ deep, 4’ wide, and 24’ long that he had bricked up inside a stone barn.  The corn was well packed by tramping and covered with boards and heavy stones.  The stones were later removed and the boards were covered with straw and a layer of clay.

The first above ground silo built in Wisconsin has been credited to Byron Snyder of Clinton, Wisconsin in 1877.  Snyder built a square stone silo in the corner of his barn that he filled with corn ensilage.

During the winter of 1876, Levi P. Gilbert of Fort Atkinson, Wisconsin, was studying the Department of Agriculture’s report and planning to experiment with corn ensilage.  In 1877, Gilbert dug a silo 12’ x 6’ x 23’ with slightly sloping sides.  He filled it in August 1877 with alternate layers of rye straw and green corn fodder.  The sides were lined with straw, packed six feet above the ground, and covered with three feet of soil.  

Gilbert stated that when the silo was opened in February 1878, the ensilage was in a fine state of preservation despite the predictions of his friends and neighbors to the contrary.  The uncut corn was well preserved, but the rye straw was of little value.  The same summer, Gilbert filled his silo with two-thirds green corn and one-third Hungarian grass. He then experimented with sweet corn and oat straw in 1879, covering the silos with boards and stones that proved more convenient for opening and feeding in cold weather.

For a time, Levi Gilbert’s silo was believed to be the first silo in America.  The claim was refuted in 1880 by eastern writers who contended that the silo of J.M. Bailey of Billerica, Massachusetts was the first silo.  Historically, both claims have been proven to be false.  Bailey, however, is credited with the first book on ensilage published by an American. It was published in 1879 and entitled The Book of Ensilage or the New Dispensation for Farmers.  The only other book then available was Mr. Goffart’s book that had been translated from French to English and published in New York in the winter of 1878-79.
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Dr. L.W. Weeks of Oconomowoc, Wisconsin, built an above ground silo in 1880 that he stated was the result of an idea relative to a French experiment. Dr. Weeks built two silos of stone to a depth of 12’ and had a wooden superstructure double boarded on the inside that brought the entire depth to 20’.

At the same time, unaware of Dr. Weeks silo, John Steele of Alderly, Wisconsin had constructed a silo in his barn. Steele’s silo was originally a root cellar that he converted into a silo.  In 1881, Steele extended the walls of the old root cellar up into the hay mow, bringing the top of it even with the eaves. The silo was then 15’ x 16’ x 23’ deep, 12’ above ground and 11’ below. The silo was constructed of stone and double boarded with building paper between to serve as insulation against cold weather.

Steele’s success inspired other dairy farmers to build silos.  In November 1880, Steele was elected to the state assembly.  He became a member of the Agricultural Committee and it was through his influence that Dean Henry was able to get an appropriation of $4000.00 to experiment with ensilage and sugar cane.

During the early 1880’s, farmers were experimenting with various types of silo construction and techniques of filling silos.  Gilbert had continued his experiments and built a wooden silo in his barn 22’ long and 12’ wide.  In Ohio, J.H. Breck constructed an oblong crib in his barn with the corners cut off.  Henry Lapham built two stone silos against a steep bank in Oconomoc in 1881.  When Lapham began to fill his silos, he backed a horse into the silo.  The horse remained in the silo, treading the crop down until the silo was filled and the horse could walk out the top.

In all the discussions that took place concerning silos and ensilage in the 1880’s, the farmers who argued against or poked fun at those who owned silos were men that did not own them.  Various arguments were used against the silo that made silo building rather slow at first.  Some argued that feeding cows silage would cause them to lose their teeth, eat out their stomachs, cause trouble at calving time, or affect the quality of milk.  One farmer who used the ensilage process stated that the feeding of silage made his cows half drunk.  Others asserted that the heat of fermentation would set barns on fire.

The prejudices against the use of silage caused creameries in some communities to refuse milk from farmer who fed their cows silage.  This was true in Rock and Walworth counties in Wisconsin as late as 1905.  The exaggerated claims of some farmers using silage as feed damaged the credibility and value of silos and ensilage.

The Department of Agriculture issued Special Report No. 48,  Silos and Ensilage, A Record of Practical Tests in Several States and Canada (1882).  The report contained reports from farmers and dairymen who had built and filled silos and fed silage as a regular practice.  Statements were published from ninety-one persons who had silos from the following states: Massachusetts, 28; New York, 21: Vermont, 11; Connecticut, 5; New Jersey, 5; Maine, 4; Wisconsin, 3; New Hampshire, Maryland, Virginia, and Canada, 2 each; and 1 each in Rhode Island, Kentucky, Tennessee, North Carolina, Iowa, and Nebraska.  It was obvious that these numbers reflected only those reporting and did not include all silos in the United States.

The report was issued because of a growing interest in the preservation of green fodder.  The report stated that, with rare exceptions, the silos reported in use were rectangular in shape, a few had the corners cut off, and one was octagonal.  For underground walls, stone, brick, and concrete were used.  Above ground two thickness of 1” boards, with sheathing paper between seemed sufficient when supported against lateral pressure from the silage.  Most silos were built inside existing barns.

The report asserted that the cylindrical form, though none were listed in the report, seemed to have obvious advantages.  If underground, a cylindrical wall would be self-supporting against outside pressure and could be lighter than would be safe in any other form.  If made of wood and above ground, the walls could be stayed with iron bands.  These assertions were made without stating the source or citing any such experiments.

The New York Agricultural Station reported in 1884 that the station silo was a rectangular brick silo 12’x 9’x 3” and contained 3’2” of material. When opened, the top layer of silage was dark and musty down about 6”, but the remainder was in an excellent state of preservation.

The Ohio Agricultural Experiment Station’s 1889 bulletin concluded that only wooden silos should be used.  The Ohio station silo was constructed of wood and double boarded with tarred paper between.
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From 1885 to 1890, there was a tremendous amount of research conducted by the U.S. Department of Agriculture and State Agriculture Experiment Stations.  Silos and silage were considered a revolutionary idea in farming and livestock feeding operations.  The first silos used for research at the experiment stations were made of stone or brick.  The walls were very thick, very strong and covered with a smooth coat of cement on the inside. They were also very expensive.  Wood silos were tried and very satisfactory results could be attained at a lower cost than with stone or brick.

During this time, the building of silos with stone was gradually abandoned.  The building of silos from lumber in the corner of the barn took the place of stone silos.  The major disadvantage of the wooden rectangular silos was spoilage in the corners.  Attempts to build octagonal silos partially corrected the problem, but packing the corners was still difficult.


5. Development of the Free-Standing Round Silo

John Steele built the first known round silo in Alderly, Wisconsin in 1888.  His father had a large wooden tub made to hold sap during the production of maple syrup.  The wooden tub gave Steele the idea of making a round silo.  He built one 18’ in diameter and 30’ high.  Wooden 2” x 6” staves were used and the silo lasted for 27 years.

Previous to 1891, Professor F.H. King, of the Wisconsin Experiment Station, made a special study of the different types of silos in use.  He made trips through Wisconsin, Michigan, Ohio, and Illinois.  As a result of his investigations, he conceived a new type of silo that became known as the King Silo.  He had observed the problem of corner spoilage and concluded the round silo was the only type to build.  His descriptions of the details of construction were so practical that this became the most popular type of silo built.  The pits, trenches, and low squatting rectangular structures gave way to tall cylindrical silos.

Professor King described and advocated the use of the round wooden silo in a bulletin issued in July, 1891 by the University of Wisconsin.  King was the first man to study the weight of silage at different depths.  The tables he compiled were used until the University of Missouri updated them in 1919.  King was also the first to determine the lateral pressures of silage that he found to be eleven pounds per foot of depth.  Unfortunately, many of the early King silos were too large in diameter and many farmers lost considerable silage due to mould.

A period of intensive silage education existed between 1891 and 1896.  Nearly every issue of every farm magazine had articles about processing and feeding of silage or building silos.  Agricultural colleges published a surprising number of bulletins covering all phases of the process.  Professor King of Wisconsin College of Agriculture instigated field demonstrations and “ensilage schools”.   Other colleges had similar programs. 

More silage being fed required more silos to be built each year.  The greatest numbers were built in the dairy regions, but there was also an increase in areas where beef cattle were fed.  More storage capacity was needed for the large beef herds.  This factor led to an increase in the average size of silos.

With the demand for larger silos, new materials were used for constructing not only larger diameter, but also taller structures.  A number of farmers in various parts of the country put up silos of concrete blocks that had been made in their spare time in the winter.  Sometimes a mold was leased from a construction company, but usually a handmade wooden frame was used.  Poured monolithic (cast-in-place) concrete silos were built using ingenious methods.  Silos made of tile blocks were also known to have been built at this time.  A round steel silo, termed air-tight, was exhibited at the Columbian Exposition in Chicago in 1893.

[image: image6.jpg]LL L1




A leader of silage “ experience meetings”, Henry J. Wing was a columnist for the Ohio Farmer.  Wing advocated the use of silos and patiently answered hosts of questions directed to him concerning silos.  He published a plan for a 24’ diameter silo to hold 207 tons of ensilage and costing $299 in the Ohio Farmer on June 6, 1895.

The “largest silo ever erected in the world” was built in 1898 by Arthur McGeoch of Milwaukee, on his farm at Lake Mills.  It was 64 feet in diameter and 60 feet high.  Because it was impractical it was used only three seasons for silage.

A combination of factors at the turn of the century contributed to the successful building of larger and more serviceable silos.  The steel industry had come of age and was researching and developing new forms of steel that could be utilized in silo construction.  Also, the availability of silage cutters and silo fillers on a national scale by a farm machinery manufacturer was promoted and advertised in 1902.

6. Twentieth Century Developments in Silo Construction

The survey in 1882 that recorded 91 silos in the United States and Canada was updated in 1885 and listed over 2,000 silos in the United States.  The survey conducted in 1916 listed a total of 330,160 silos in 48 states.  Wooden silos still held the lead in numbers in nearly every state that reported on the material most commonly used to build silos.  Concrete in various forms was a close competitor.

This survey was published in Hoards Dairyman on December 8, 1916.  The article asserted that tile, brick, and metal silos appeared in practically every report, but in no state did any of these materials appear to be in as common use as wood and concrete.  The real sentiment concerning building materials was in the form of a poem by W. Livingston Larned:


“ The Signal of the Silo”


And whether made of concrete, or stave, or iron, or tile,


Or woods of all creation, from up Maine ways to the Nile,


Or whether concrete fellers get the local upper hand,


God bless ‘em –they’re all silos, for the better of the land.


A munch of tasty silage, makes the dairy records grow;


Who gives a hand for feed bills and a winter full of snow


The herd is plump as butter – and if folks have cause to thank


It’s because each farmer’s silos is a sort o’ savings bank.

Though pit and bunker silos are still in use today, the upright free-standing round silo has been proven to be the most reliable means of preserving a consistent good quality ensilage with the least amount of crop loss.  Silo construction during the twentieth century utilized wood, tile-masonry and tile –staves, steel, glass-lined steel, monolithic concrete structures, concrete blocks, and concrete staves.


A. Wood Silos

The octagonal wood silos developed as a result of the loss of silage in the corners of square and rectangle silos.  These octagonal silos were constructed using both scantling and lock-staves.  The scantling silos utilized 2” x 4” scantling laid on the flat side with the ends overlapping and nailed in place.  The lock-stave wood silos utilized staves made of 2”x6” lumber that was laid on edge.  Hold down cables were necessary because this silo construction used no nails and was vulnerable to wind.

These octagonal silos were soon replaced by round wood hoop silos.  The wood hoop silos were constructed by nailing together five plies of 1/2 “ x 4” strips that had been bent around a circular form.  These hoops were then spaced at intervals and 1-1/4” lumber was used to sheath the silo inside and out.
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On June 27, 1899 George Harder of Harder Manufacturing Company in Cobleskill, New York was issued a patent for a special form of brace to cross over wood staves and create a continuous door system for upright silos. By 1900 almost 95% of silos in use were constructed of wood staves and many of them paid royalties to Harder.  One farmer commented that every lumberyard in the country had gone into the silo business and was turning out wood staves.

One such company was J.W. Vancott’s Unadilla Silo Company in Unadilla, New York.  Lumber was cut to the correct width, run through a planer, and then a matcher to form the tongue and groove.  The staves were then run through a machine that trimmed both ends to the required length and at the same time cut grooves in the ends for the steel spines to join two staves together.  In 1910, the wood stave company was turning out seven complete silos a day. Even at that rate, they had to add a night crew to keep up.

 Recommendations for construction of wood stave silos included: reinforced foundation walls from below the depth of winter frost to above ground moisture, a good drain to carry off excess silage juice, and guys to resist the force of wind.  It was recommended that hoops be tightened after the silo was emptied.  When the silo was full, the hoops were to be loosened to prevent the wood staves from crushing or buckling.

Most of the manufactured wood silos in the first half of the century were actually built on the farm by local carpenters.  Glenn G. Bobst from Harder Silo Company said those were the easiest days in the silo business.  A farmer would order his silo and then come to pick it up with his own truck.  “All we had to do was get his money and then load the silo and down the road he went”.  During Prohibition, many “farmers dressed in suits” from Schenectady, New York also made the trip to the Harder plant in Cobleskill. They were buying very small short silos that would be used to make “bathtub” gin.

Gradually the upright, round wood stave silo that was the precursor of the modern silo we know today, ceased to be produced.  It became more difficult and expensive to find the hard white pine and fir that the first wood staves were made from.  Wood silos also needed to be tightened every year to remain stable. And as silos got larger and larger, wood stave silos could not compete.


B. Tile Silos

The use of glazed, vitrified tile for silo construction began in the 1890’s.  The advantage of this tile was its resistance to silage juice. The mortar joints needed protection from silage to prevent it from corroding the internal reinforcing rods that were between the courses of the silos.  Weakening of the rods permitted the silo to crack.
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The maintenance of the tile-masonry silo consisted of protecting the mortar joints with an application of raw linseed oil and replacing any corroded mortar.  The initial cost of the tile-masonry silo was high because it had to be built by brick masons. 

The tile-stave silos were in an experimental stage in 1917.  Lester DeMuth attempted to develop a clay stave.  His idea was to use steel rods on the outside for support.  The use of staves would eliminate the use of mortar and silage juices would have no harmful effects on the stave.  In the firing process, however, the clay stave changed size and warped.  DeMuth put each stave through a grinding process to bring them down to size.  Unfortunately, the grinding process was expensive.

The tile stave silo was later developed.  This silo was made tight by vertical redwood separators, rubber or asphalt gaskets in the horizontal joints, and a juice resistant caulking material in all the joints.

One of the largest tile silo manufacturers in the east was Craine Silo Company in Norwich, New York.  Craine’s staves were manufactured in Western Pennsylvania and his silos were very popular before World War II.  When silo production resumed after the war, a new manufacturer started producing the tile staves.  According to Ken Joesel who worked for Craine and later for DeMuth Steel, the quality of the new staves was not as high and there was one fewer rib.  This led to problems with stability and splitting of the staves.

Again like the wood silos, overall price and the inability to adapt to the bigger silos meant the demise of tile silos.


C. Metal Silos

In 1893, a metal silo was exhibited at the Columbian Exposition in Chicago.  Galvanized steel silos were included in a survey in 1914.  The report indicated that problems with corrosion could be eliminated by an application of old crankcase oil to the inside of the metal silo every year before filling.
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These silos were made of galvanized steel sheets.  The edges of the sheets were bent outward and drilled for bolts.  The vertical and horizontal joints acted as ribs, which added rigidity to the structure.

Some manufacturers used thicker plates at the bottom to increase the strength of their silos.  Others used extra vertical angle irons that extended up the height of several plates.

D. Concrete Block Silos

Concrete block silos, particularly hollow concrete block silos, were popular in all the northern states.  Manufacturers designed special silo block machinery.  Although concrete blocks were made in a large variety of sizes, the most commonly used block was 8” high, 8” thick, and either 16” or 24” long.  Contractors made a specialty of producing concrete blocks and building the silo for the farmer.

There were failures reported on concrete block silos due to a lack of sufficient reinforcing.  Later, round steel reinforcing rods were laid in the mortar between the courses of block.  Flat steel reinforcing rods were placed at pre-determined levels around the outside of silos and drawn tight when there was a question of sufficient horizontal reinforcing.

The silage juices, however, caused corrosion of the mortar joints and the reinforcing imbedded in the joints.  Maintenance was required to keep the silo in good repair and prevent the joints from deteriorating.

E. Glass Lined Steel Silos

A.O. Smith Corporation was the pioneer of the Glass Lined Steel Silos used in North America. The corporation began in Milwaukee, Wisconsin and from its earliest years was a fabricator of steel products. Early products included parts for baby carriages, and later frames for bikes.  Near the turn of the century the company started to manufacture automobile frames.

In the late 1920’s, A.O. Smith perfected a method of fusing pure glass to steel. It is a process in which, under high heat, a thin layer of glass is actually fused into the steel. The thickness of the glass is only a few thousandths of an inch. The result is a tough resilient coating, one that has the same surface characteristics of glass in a window pane, yet has the below-surface characteristics of steel.  The first commercial application of the process was in the beer brewing industry.   This was followed in the 1930’s by the development of a water heater with an inner tank that was lined with glass to protect it against the corrosive action of hot water.

In 1944, A.O. Smith was “up to its ears in war production”, making bombshell casings, hollow steel propeller blades, landing gears for bombers, and air flasks for torpedoes.  Nevertheless, management was thinking about the future and some of that thinking was directed towards the field of agriculture.  Mr. W.C. Heath, then president of the company, had owned a farm for a good many years, and he knew about some of the farmer’s problems.

One day one of Mr. Heath’s Farmer friends said to him, “ if you were to set one of those glass lined tanks up on end, it would make a good silo”.  This comment led Mr. Heath to call in Wesley G. Martin, one of the A.O. Smith engineers, and the two of them discussed the possibility of using glass-coated steel to build a silo.  In August 1944, Martin went to the University of Wisconsin and met with Dean E.B. Fred and some of the agricultural specialists in the Dairy and Agricultural Engineering Departments. Based on those meetings and months of research, Martin proposed a tank that would be glass lined both inside and out, airtight, and unloaded from the bottom.
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World War II was still in progress, steel was a priority, and few facilities could be spared to manufacture such a unit.  In the company’s display hall there was a large beverage storage tank that was not being used, and it was lined on the inside with glass. The vessel was hauled out to the shop and one end was cut off and a cone shaped hopper was welded in its place. The tank was upended, and an unloading mechanism was built up into it from the mouth of the hopper.  That was the first Harvestore structure.  It was 10 ½ feet in diameter and 40 feet high, a converted beer tank, the same kind of glass-lined steel container that A.O. Smith had been manufacturing since 1933.

The experimental Harvestore was completed in September 1945. It was moved and put into service at Swiss Town Farms, about a mile north of Beloit, Wisconsin. A concrete foundation was built, and the Harvestore was placed on it in such a manner that the hopper extended down into the foundation ring.  There was a doorway in the foundation so a feed cart could be wheeled into position for automatic unloading from the mouth of the hopper.  The first unloading mechanism was a 6-foot high mast at the bottom of the hopper with two heavy chains and weights at the top.  A gasoline engine turned the mast, so the chains flew out to the sides of the structure.  At the bottom of the mast, there was a grinder mechanism that ground the silage out into the cart. The exhaust from the gas engine was returned to the top of the structure to keep out the oxygen.

During the next three years, more structures were manufactured and tested on farms in southern Wisconsin and northern Illinois.  The final result was a bolted tank, instead of a welded tank.  A breather bag system was developed to expand and contract to maintain equal pressure inside and outside.  A new unloading mechanism was designed.  In 1948, the new Harvestore and unloader were exhibited at a State Fair for the first time and 80 units were sold in the summer of 1949.  In 1950 a total of 410 units were sold.  Glass-lined silos had taken their place in the history of silos.

F. Monolithic Concrete Silos
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The “largest concrete silo in the world” was constructed on the W.H. Jones, Jr. farm in Sullivan County, Indiana, in 1903.  Jones had a degree in engineering and was considered an agricultural pioneer.  He supervised the entire construction.  A special windmill was built on the site to pump the water used in mixing the concrete.  The monolithic silo was poured 6” thick with number nine wire reinforcement in the concrete.  Massive scaffolding and outside brace work aided workers in erecting the 36 foot diameter by 76 foot high silo which could hold up to 3,000 tons of silage.  

The silo was used until it collapsed in 1919 while it was being filled.  It has been theorized that unequal distribution of silage over the top built up too much pressure on one side of the silo.  Just as the silo was nearly three-fourths full with 2,400 tons of corn, a crack spread rapidly through the concrete walls and the silo crumbled around its foundation.  It was reported that the sound of the collapse was heard a mile away. During the next few weeks, every available team and wagon in the township was used to haul the spilled silage to three other silos on the Jones Farm.

Monolithic concrete silos were being constructed in the United States before 1900.  The first recorded monolithic silo in Wisconsin was built by L.A. Crawford in 1907.  In Canada, monolithic concrete silos were constructed in the early 1900’s.  Few records exist of this early construction period.
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Milwaukee Metal Forms was owned and operated by the Miller Brothers in Milwaukee, Wisconsin. They manufactured 2’ x 2’ steel forms for building agricultural silos and grain storage.  Silo companies began using these forms in the 1920’s.  Metal Form’s records show that in the 1960’s and 70’s there were over a hundred companies in the U.S. and Canada using this type of construction. In the late 70’s there were 8 poured concrete silo companies in Northeastern Wisconsin using these forms.  Leroy Shefchik of Shefchik Silo, Inc., of Luxemburg, Wisconsin built over 500 silos with the Milwaukee Metal Forms. In the 80’s finding labor to build with the 2’ forms was difficult and many of the company owners were near the age of retirement and decided to close. Most silo companies that stayed in business replaced the 2’ form with the 4’ Weaver Silo Building Machine.

In 1901, David E. Weaver built his first monolithic concrete silo on his family farm near Waynesboro, Virginia.  Weaver’s son, Martin assisted in the construction and together they constructed silos in Virginia until 1923.  Martin Weaver then began selling and building monolithic concrete silos in Jonestown, Pennsylvania.  Farming became a sideline as his silo construction became a full time business with the help of his sons, Martin, John, and Richard.
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In 1963 Richard Weaver formed his own company.  Richard found available silo building equipment obsolete and invented, patented, and began manufacturing “Fixed Diameter” silo building jump forms.  In 1975 he invented, patented, and began to manufacture “Adjustable Diameter” equipment. The 4’ forms that Weaver invented are still being used in 2009.


G. Concrete Stave Silos

Sterling T. Playford of Cassopolis, Michigan is recognized as the inventor and the man who started the concrete stave silo industry.  Playford was an engineer and contractor specializing in farm buildings.  Playford was creative and had designed and built several buildings using concrete blocks made in his own specially designed molds.  He had designed and built a circular hog house and a round horse barn using a uniquely designed concrete block.  Both of these buildings attracted considerable attention from area farmers.

In 1905, Charles Kimmerli hired Playford to design and build several buildings with his unique concrete blocks.  In addition to the buildings, Kimmerli wanted a 30” high circular watering tank with walls three inches thick or less.  The tank required an entirely new concrete block.  Playford’s experience with designing blocks and molds enabled him to develop several promising blocks, one of which was 2 ½ inches thick, thirty inches high and ten inches wide, with square smooth edges.  Playford, realizing he had developed a totally new product, referred to these blocks as Playford concrete slabs for watering tanks.

While Kimmerli watched Playford’s crew building the watering tank, he was reminded of the concrete block silos he had seen being built.  He asked Playford why a silo could not be constructed from these new concrete slabs.  As a farm-building contractor, Playford recognized the possibility and potentials for a silo built with these thin slabs rather than the eight-inch concrete blocks that were being used for silos.

Playford experimented with this idea and even began to build a silo.  The smooth straight edges of the thin slabs made it almost impossible to complete a circle and set more slabs on top.  Steel rods and bands were used to hold the horizontal joints in place.  These rods worked only when each slab was in perfect position.  Playford worked through many ideas and made modifications and alterations in the slab and in the erection procedure, but nothing seemed to work.

One night, after a number of unsuccessful trials, Playford began looking through some mechanical drawing books he had been studying.  Disappointed by his seemingly unsolvable problem, he gathered up a number of his books and stacked them on his desk.  One of the books fell from the desk and landed with the open side on the floor in an upright position.  When he reached for the book, he noticed the concave form of the pages and the convex shape of the bound edge.  The upright book reminded him of the silo slab and he realized that by having opposite edges like the book concave and convex, one slab would fit into the next.  He felt that this was the solution to his problem.
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By ten o’clock the next morning, Playford had built a wooden form to mold a concrete slab thirty inches high, ten inches wide and 2 ½ inches thick with concave and convex sides.  With the same mold, he formed enough slabs to build a stock watering tank twelve feet in diameter.  Playford built many such watering tanks during 1905, but there was no record of Playford building any silos in 1905.  However, he did apply for a patent to use them in the construction of silos.

Playford’s patent application caused an immediate reaction in the silo industry.  There were lawsuits and unusual pressures imposed upon Playford.  Under these unpleasant and unusual circumstances, he was determined to design a better fitting slab for silos.  He changed the name of his slabs form Playford Stock Watering Tanks Slab to Playford Cement Silo Stave.  The terminology “cement” stave was used because he wanted to differentiate between concrete blocks for silos and the commonly referred to concrete (cast-in-place) monolithic silos.

Mr. Lester Bovine of Vandalia, Michigan, who knew Playford, stated that the first complete concrete stave silo, twelve feet by thirty feet, was erected by Playford on the Howard Allen farm near Glendale, Michigan in the early summer of 1906.  Steel bands were placed on the horizontal joints and bolted together.  The silo received so much publicity that there were visitors at the farm nearly every day to see the silo.
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One of the visitors was Hiram Smith of Glendale, Michigan.  He was intrigued with the silo and in 1906 he designed and patented a stave which is today one of the three basic designs used in silo construction.  His son, Warren Smith, stated that his father built a little model silo for the purpose of going out and showing a customer how it was to be built.

It was three years before Smith succeeded in selling his first silo to Ed Dayton of Paw Paw, Michigan.  Smith stated that is father had trouble holding the order because of visits from competitive wood silo companies who claimed it would never hold ensilage.  Dayton told his discouragers that he had purchased the silo from Smith and if it did not prove to be ample and successful, he still had enough money left to buy another one, and maybe he would be buying a wood one. The concrete in the first molds was hand tamped.  The aggregate was taken from a nearby gravel pit in pails and hand mixed.  Smith stated that it was a crude operation.

The publicity of concrete stave silos and the patents by Playford and Smith had an impact on the silo industry.  Farm magazines had many articles about this new silo and what it would mean to agriculture.  In 1908, there were eight concrete stave silos built by Playford on farms near Cassopolis and Dowagiac, Michigan.

 
Patent questions on round silos were very confusing from 1908 through 1912.  This article from the Loyal Tribune dated August 3, 1911 is typical:

“ It seems that on June 27th, 1899, U.S. Letters Patent No. 627,732 was granted to the Harder Manufacturing Company of Cobleskill, N. Y.  This patent was apparently the first granted by the patent office covering a  round silo.  The Harder Manufacturing Co. have just won a very important suit against Edward Towsend, a New York state farmer and a user of a silo sold him by the Economy Silo Company of Frederick, Maryland.  This decision by judge Ray of the United States Circuit Court in Northern District of New York is probably the most sweeping ever handed down by the United States Court in a patent case.  It practically prevents anyone making or using any kind of silos either steel frame or wooden frame construction, continuous openings or otherwise, and of any material.  In other words the decision of this court is that no silo can be constructed either by farmer or by manufacturer with out infringing the Harder patent.

The Harder Manufacturing Company have planed a vigorous campaign against Manufacturers and users of Silos, which do not bear the License Plate. This applies to cement, stone, tile, etc., as well as wood silos.

The Loyal Tribune, Roessler Bro., Props., A.A. Roessler Editor”

Judge Ray’s decision did state, “ It is obvious that the braces of the Harder patent would be superfluous in stone or brick silos.”   It became clear that patents for concrete stave silos must be very specific.  Consequently, modifications and variations of the stave were designed and patented.  Cement companies went all out to promote concrete silos.  They supplied available technology and field services to assist in design, testing, and production.  This resulted in an intensive research and development program devoted to producing the best possible concrete stave.

In 1910, F. M. Dugger and Mr. Wittington of Cement Products Company of Worthington, Indian, designed and applied for patents for the Worthington Cement Stave for silos. Also in 1910, Edward I. Poyser of Bellvue, Ohio designed an interlocking concrete stave.  Poyser then moved to Cassopolis, Michigan and went into partnership with William D. Jones.  On October 15, 1912, they were awarded U.S. Patent No. 1,041,159.  However, Poyser and Jones had leased molds for making the interlocking silo stave.

It was impossible to build enough concrete stave silos to meet the demand in 1911.  Many new companies were formed.  Elmer N. Heim of the Heim Concrete Products Company of North Liberty, Indiana and Sell G. Roe of the Interlocking Cement Stave Company of Des Moines, Iowa were strong promoters of the Interlocking Silo Stave and extended the use of concrete stave silos.

There were thirty-one new companies organized that started producing and making concrete stave silos in 1912.  St. Croix County, Wisconsin and Kane County, Illinois each reported 125 silos built.  The report did not state what types of silos were included in the survey.  However a recount from the records of one company in Indiana totals 483 concrete stave silos sold in 1912.

The impact of the New Monarch Newmont Company of Des Moines, Iowa on the concrete stave silo industry began in 1911 when they patented a stave machine.  They began merchandising the first stave machines and, by 1912, they were producing silo accessories.
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Sterling Playford, the inventor of the first cement stave, moved from Michigan to Elgin, Illinois in 1914 and developed the Ribstone Stave with Raleigh Lawrence of Mason & Lawrence.  Mason & Lawrence patented the Ribstone Stave and for many years they collected royalties from companies building the Ribstone Silo.
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Madison Silo Company opened a new plant in Winona, Minnesota in the fall of 1949.  They had installed a Besser Block Machine that had been converted to manufacture silo staves.  Production was 3 ½ cycles per minute and four staves per cycle or 840 staves per hour.  This early picture of the Marietta Concrete Corporation Besser machine also shows how the blocks were stacked on their edge and that was also a revolutionary idea for the time.

In the early 1960’s Harry DeMuth made a trip to England and saw a Fielding Press that made concrete pavers for the sidewalks in London.  The pavers had a tensile strength of 8,000 PSI and a very low absorption rate, and DeMuth thought this might be a perfect solution to the higher moisture crops and bigger silos that were being built in the United States and Canada. The first Fielding Press to make silo staves was purchased by Harder Silo Company in 1964. This was a single mould machine with the capability of 2 ½ staves per minute or 150 per hour. The staves were very strong and also very accurate in dimensions.


H. Silo Accessories

No history of silos would be complete without a mention of the many people and companies that supplied the equipment and accessories that the upright tower silos required. The Rutten family of the Railoc Corporation in Plainfield, Illinois and Lester and Harry DeMuth of DeMuth Steel Products Company in Schiller Park, Illinois made silo roofs, chute, rods and many other products used on today’s silos.  Silage distribution became more and more important as silos got larger and larger.  John and Henry Stolzfus of Lancaster Level-Flo in Mount Joy, Pennsylvania and the Freeman family of Even-Flo Silage Distributor in Lafayette, Indiana Lester were pioneers in that effort.

The advancement of upright silos would not have continued without a mechanical means to unload those silos.  People like Fred Van Dusen at Van Dusen & Company in Long Lake, Minnesota.  Other manufacturers like Jamesway, Starline, Van Dale, Patz & Hanson all developed new and improved unloaders.

  ****************************

Today, the upright tower silo still serves the storage needs of farmers in North America, much as it has for the last 100 years.  From Nova Scotia, Quebec, Ontario, from the Northeast U.S.A. through the Midwest, silo companies continue to build and service the best means of storing silage ever known.
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� Information on Glass Lined Silos was excerpts from “ The Courage to Change – A.O. Smith Corporation and the Harvestore System”.
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