Memorandum
To: SFP Board members and Diane Schwartz

From: Bob Forbess

Date: May 19, 2013

Subject: Small Grain Binder – Description, operation and relation to threshing 


For thousands of years, humans have been using small grains, such as wheat, barley and oats, for food. These plants are characterized by a long stem with a seed head at the tip of the stem. When ripe, the seeds become hard and the stems turn yellow and they are ready for harvesting. This involves separating the seed from the stems and small leaflets surrounding each seed. This process we call “threshing”. Before modern tools were developed, the stems were cut near the ground with a scythe and then placed on a cloth or tarp for drying and threshing, using a flail (whip) to knock the seeds loose from their stems. This created chaff and straw mixed with the seeds so wind and sifting was used to separate the seeds from the chaff and straw.

In the mid-nineteenth century, Cyrus McCormick invented the “Reaper” which consisted of a horse-drawn machine that had a series of sharp triangular shaped sickle blades running against fixed shearing points. This bar of sharp blades, called a sickle bar, was driven by gears from the wheels so that as the machine moved forward, the sickle bar moved rapidly back and forth and cut all the stems it encountered. To collect the cut stems, a wheel with horizontal wood strips rotated to push the cut grain onto a moving belt to dump it off to the side with the heads of the grain all lined up. This was a great time saver but there was more to come. Rather than handle the loose stems by hand, farmers learned to bind them into “bundles”, using a few of the stems like a rope around the middle of the loose stems. Soon the knotter was invented that made it possible for the machine to tie a group of stems with a hemp string which we call “binder twine”. Thus, by the 1920’s all farmers had grain binders available that cut the grain and bound it into bundles and placed the bundles in rows for easy shocking. A bundle is about 8 to 10 inches in diameter at its middle where the string is tied. Early binders were pulled by a three horse team so one man could prepare a ripe field of grain for shocking.

 The word “shocking” does not have anything to do with electricity as it is used in harvesting grain. It is used to describe the setting of a series of grain bundles (usually 8 or 10) in a small stack with the stem ends jammed into the ground and the grain heads at the top. The bundles are sloped together to form a “mound” approximately 3 feet in diameter at the base so as to better shed rain and to withstand wind before threshing time. 

To complete the story, the act of threshing the grain simply involves separating the grain from the straw and chaff mentioned earlier. In its simplest form a threshing machine consists of a rapidly rotating cylinder with many steel teeth mounted on it external surface and these teeth rotate between a set of fixed teeth so that the grain stems are completely chopped up and the grain is shaken free of their heads. The rest of the machine is devoted to separating the straw and chaff from the grain using many shakers and sieves plus a fan. Early machines had to be hand fed but the later machines (such as the one we will be using) have a large feeder that transports the bundles into a set of sharp rotating knives that cut the binder twine before the grain hits the cylinder. At the back end of the machine, a blower transports the straw and chaff into a large pipe so a straw stack is formed during the threshing process. The machine weighs and keeps track of the number of bushels threshed and delivers the grain to a waiting truck on the side of the machine.

Today, grain is harvested in just one operation using a machine called a “Combine”. You can guess that this name comes from the fact that binding and threshing have been combined in a single machine and no binder twine or shocking is required. This machine was developed in the 1940’s and is now in universal use. You might wonder why this took so long to evolve. There are at least three reasons; 1) In earlier times, small grain crops didn’t mature as evenly as they do now due to advances in plant genetics. Thus it was necessary to bind the grain while some of it was completely ripe and other parts were still a bit green. 2) Once the grain has been shocked, it can wait for threshing for an extended time without losing its value. When fewer threshing machines were available, it sometimes meant a long wait to get a crop threshed. 3) The economics of farming have changed so much that only the most efficient farmers can survive today.
