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Introduction


 Equipment amplifies our efforts so we can do more work with less time and muscle. A generation ago, farmers and homesteaders learned from their older relatives how to maintain and repair equipment, but few of us now have that resource. We hope this book helps to fill that gap.


Farm equipment falls into three general categories: human powered, small scale, and large scale. Maintenance and repair of human-powered tools requires little instruction; all that’s needed is occasional cleaning, tightening, sharpening, and applying linseed or tung oil to the wooden parts. Large-scale equipment, from 100-horsepower-plus tractors to 36-row corn planters, is generally beyond the needs or financial means of the small-scale farmer.


Therefore, this book covers the engines and implements that fall between human and huge, the kind found on most small-scale farms, and which we own and have learned to maintain and repair through more than 20 years on our own farm.




A bad mechanic’s favorite tool is a hammer; and his second favorite tool is a bigger hammer. A bad mechanic understands the true meaning of “cobbled together,” and his solutions are based on colorful language instead of knowledge. A bad mechanic believes “safety first” simply takes too much time.


A good mechanic takes pride in his work. He is systematic and stays organized; maps out a solution before starting the trip; anticipates pitfalls; understands how something is supposed to work so that he can recognize any problems; and asks for help when it’s needed.


—Friend, farmer, and repairman Butch Reynolds





Chapter One




Parts


The various equipment available to the small farmer is built from a fairly standard palette of part types. Understand the function of each type of part and see how the parts are assembled; you can then reason through how power is moved from engine to application. Learning how to keep equipment working follows logically from this starting point, so we’ll begin by discussing the types of parts common on farm equipment — fasteners; wheels and shafts; bearings and bushings; and hoses and lines — and their functions.


Each type of part comes in a variety of permutations; for example, not all springs look like a coiled wire. If possible, read this chapter with a piece of equipment in front of you so you can get a real-life look at types of parts; illustrations and text are great starting points, but getting your hands on metal is necessary to really grasp how things fit together.




Fasteners



Parts that hold things together are employed whenever you need to attach an implement, disassemble something to do general maintenance, or make a repair. The most common types of fasteners are bolts, rivets, clips, spring clips, keys, cotter pins, hose clamps, springs, shafts, U-joints, and hitch pins.




Bolts, Nuts, and Washers


Bolts are threaded metal shafts that are blunt on one end and have a head on the other. To hold them in place requires screwing a nut onto the shaft, or screwing the bolt into a threaded recess. Nuts are either standard or locknuts, which are designed to provide extra holding friction where there’s constant vibration. Washers are used when a hole is bigger than the bolt head or nut, or to hold the bolt head or nut farther from the hole to shorten how much shaft sticks out the other side. Split or star-type washers have the same function as a locknut.
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Four Important Things to Know about Bolts




	
1. Bolts are sized by the length and thickness of the shaft and defined by thread count (coarse or fine) and head type: for example, a quarter-inch by two-and-a-half-inch (1⁄4" x 21⁄2") fine-thread hex-head bolt.


	
2. Bolt heads (and threads, nuts, and shaft sizes) are made to either metric or US measure, so you’ll need either US or metric socket wrenches (see chapter 4 on tools) or, more likely, both.


	
3. Bolts come in varying degrees of hardness. Numbers 2, 5, and 8 bolts (from softest to hardest) are the grades most commonly used in machinery. Hardness is indicated by the number of lines on the head: no lines for grade 2, three lines for grade 5, and six lines for grade 8. Metric bolts are marked with the numbers 8.8, 10.9, and 12.9 for equivalent grades. When you need to replace a bolt, the new bolt ideally should be of the same hardness.


	
4. The compressive friction of the bolt head and the nut against the pieces they are fastening together is what gives the connection strength; in other words, loose bolts wear and break more easily than tight bolts.







Rivets


Machine rivets have smooth shafts, half-round heads, and a very low profile; they’re used to hold parts moving through tight spaces. Removing and installing rivets is done with a riveting tool. You will run across rivets mostly on older equipment. Since rivets can be fussy to replace when worn or broken, if there is room to substitute bolts it makes future repairs simpler.
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Clips, Cotter Pins, and Keys


Clips of various sizes and shapes are used to hold and align parts where there won’t be too much force and are designed for quick insertion and removal. The most common is the hitch pin clip, which is pushed through a hole in the bottom of a hitch pin (which connects an implement to the tractor) and keeps the pin from bouncing out.
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hitch pin and clip







Cotter pins are a specialized type of clip, made of soft metal so they will break under unusual force and spare the more expensive parts they hold together. They're also used to lock nuts in place. They are intended to stay in place until they fail.
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Keys are used to lock together a shaft and pulley or shaft and sprocket. Short canals or grooves are machined on the exterior of the shaft and the interior opening in the pulley or sprocket, and the key (either rectangular or half round — called a half-moon or Woodruff key) slips into the grooves and locks the two parts together. A set screw — a short, stubby screw that screws through a threaded hole in the exterior part to bear on the key or directly on the shaft — may be used as insurance to prevent the key or shaft from slipping out.
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Zerks


Also called a grease fitting, a zerk consists of a round head with a spring-loaded ball valve which looks like the tip on a ballpoint pen. It is attached to a hollow, threaded shank that screws into a port in the equipment wherever grease needs to be delivered to moving parts.
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Spring Clips


A spring clip is a slim metal bracelet with a cut in it that is slipped into a groove around a shaft to hold a rotating wheel in place on the shaft. On either cut end is a loop for the points of a spring clip tool (a specialized type of pliers), used to install and remove spring clips.




Springs


Springs hold parts together in a number of ways, depending on what’s needed: flexible contact, reducing shock or impact, allowing connected parts to move somewhat independently of each other, or as part of a mechanism to engage and disengage two other parts. When a spring breaks or is distorted, it should be replaced with a close if not exact replica, so that its function is maintained.






Spare Parts to Have on Hand


Available at farm equipment stores, and many hardware and auto supply stores:




	Selection of bolts, nuts, and washers (purchased or scavenged)


	Selection of rivets if any of your equipment has rivets


	Selection of cotter pins


	Selection of zerks


	Selection of chain links


	Extra hitch pins with clips


	Selection of hose clamps


	Selection of bushings and spacers (purchased or scavenged)







Available from equipment dealers or from the manufacturer:




	Spare belts (specific to each machine)


	Air and oil filters (specific to each particular engine)


	Spark plugs (specific to each particular engine)


	Parts that frequently need replacing on your equipment, such as rake teeth, cutter bar sections, cultivator sweeps, etc.










Wheels and Shafts


Wheels come in all shapes and sizes on farm equipment, from tires and sprockets to pulleys and gears. Wheels fit on shafts, which are long metal rods. The shaft between tires is called an axle; a short, tapered shaft is called a spindle. A spindle is a type of half axle which can be articulated to allow the tire to steer independently of the axle. A shaft that has a pulley or sprocket on it may also be called a spindle.




Tires


Farm equipment tires are built and treaded for traction, not speed. The rear tires on tractors are usually filled with a mix of calcium chloride and water to give them added weight for better traction.






Universal Joints


A universal joint (more commonly referred to as a U-joint) creates a flexible joint between two shafts. The ends of the shafts are U-shaped and connected by a metal cross with bearings at each corner where it attaches to each of the legs of the U-shaped ends. The bearings allow one shaft to turn freely side to side and the other to move freely up and down, allowing changes in the angle, all while the shafts are spinning in unison. U-joints should be greased diligently.
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U-joints allow a rotating shaft to bend as it rotates; they are common on farm equipment. Keep them well greased and stay clear of them when they’re turning: they can snag loose clothing or laces and twist, tearing fabric and flesh.










Pulleys and Sprockets


A pulley is a grooved wheel made to hold a belt, while a sprocket is a wheel with cogs made to hold a chain. The relative sizes of pulleys and sprockets determine the gear ratio, serving to increase or decrease power versus speed as required for function.




Gears


Gears are cogged wheels fitted tightly together in precise combinations to change the ratio of force to speed between engine and implement, and to change the direction of power, such as when it needs to go around a corner. For the most part, gears on farm equipment, though essential, are unseen inside sealed gearboxes and rarely need attention.




PTO Shaft


Where the power source is separate from the implement, a short, splined power takeoff (PTO) shaft — on a tractor, for example — inserts into a splined receiving shaft extending from the implement to deliver power to the working parts. PTOs have either six splines and turn at 540 rpm (revolutions per minute) or 21 splines and turn at 1000 rpm. The PTO shafts of implements have to match those on the tractor.


The short, protruding PTO shaft is probably the most dangerous part of any piece of equipment you’ll own; brushing it with a loose shoelace when it’s running can get your foot ripped off. Make sure there’s a guard over it, and never get close to a running PTO (or a rotating U-joint).




Clutches


A clutch interrupts a driveshaft so a power source can be engaged and disengaged, which allows the engine to keep running while wheels and the PTO are not. Tractors with “live” PTOs (that is, all but the oldest tractors) have separate clutches for wheels and PTO. Clutch repair is generally a job for professionals.


A second type of clutch found on some bigger implements is the slip clutch (also called an overriding clutch), which is engineered to disengage under exceptional force, to prevent other parts from breaking. Slip clutch work is generally within reach of the average farm shop.







Belts and Chains


Belts and chains are common on all types of equipment, and they loosen, wear, and break fairly often. Both function by being wrapped around two wheels (pulleys or sprockets), one of which is turned by the engine or motion of the wheels, moving the belt or chain, which then turns the pulley or sprocket at the other end, which is attached to and turns a working part of the implement.
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