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		Introduction

								

	
				 Introduction to Woodworking Machines, an Open Education Resource, is written to introduce basic woodworking machine safety and techniques to beginner woodworkers using an instructional woodshop.
 This guide is not a substitute for an in-person learning experience led by a competent instructor in the woodshop. While woodworking tools and machines present risk, accidents are avoided in shops where safety is a shared priority. A safety-conscious shop creates a culture of safety first through appropriate training, properly maintained tools and safety equipment, and a well-organized workspace.
 As you begin your woodworking journey, remember thoughtfulness and curiosity. Learning to work with wood and operate machines will be challenging at times. Approach each project with patience, care, and a willingness to explore. You’ll soon discover the unique satisfaction that comes from the union of your hands and mind working together to bring your creative ideas to life.
 Purpose
 This woodshop machine safety text is designed to complement a hands-on woodshop-based learning experience. The book covers a variety of woodworking machines and equipment commonly found in an educational woodshop. Reading this text and watching the included videos will hopefully ensure students have a solid theoretical foundation before engaging in practical work, preventing accidents and promoting projects of quality craftspersonship. This book is best used as a reference guide during a woodworking project or course, to reinforce safe practices and proper techniques learned in person while creating real-world projects.
 It should be stated again: this text is not a substitute for directed, hands-on training completed under supervision in the woodshop on the specific equipment to be used. This is a supplementary tool alongside a larger curriculum. The machine operations and safety guidelines outlined in this text are by no means exhaustive. Individual workspaces have different safety procedures. Equipment from different manufacturers varies greatly, and users must always ensure they have been trained on the specific machines they will be using.
 Need and Objectives
 Beginning students must rely on their instructor’s technical demonstrations delivered in person. Tutorials widely available for online for out-of-class reference are often designed as commercial advertisements, created for entertainment purposes, portray incorrect and potentially unsafe operations, or are not designed for beginners. The videos, images, graphics, and text in this resource have been designed with the goal of delivering relevant and fundamental information succinctly, professionally, and in a visually attractive style. As a general primer for beginners, this resource covers basic procedures. The content covers the essentials of safe machine operation. It does not cover advanced operations, machine maintenance, or in-depth discussion of machine design.
 Layout and Usage
 After this introduction and a safety overview chapter, the text is organized by chapter around the specific stationary machines commonly found in an educational woodshop. Machinery chapters include overviews of the machine’s purpose and usage, labeled photos of machine anatomy, a list of safety practices, and videos of basic procedures. Chapters 2 through 4, introducing the drill press, bandsaw, and stationary sanders, are sequenced to instruct the construction of a simple push stick, explained in section 1.5: Making a Push Stick. Chapters do not necessarily need to be read sequentially. Readers can work beginning to end or refer to the section specific to the machinery they are learning.
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		Safety

								

	
				 1.1 The Educational Woodshop
 The educational woodshop is at its heart a classroom. It is a place of learning for individuals of varied skill, experience, and engagement. It is critical that student woodworkers feel comfortable asking any and all questions. Open communication, inquiry, and curiosity are essential to a safe woodshop. In a learning environment, we often see mistakes as valuable opportunities for growth. While mistakes are often crucial to developing strong problem-solving skills and a deeper understanding of the concepts being taught, in short, there are mistakes in the woodshop we cannot afford to make.
 Safety is paramount in the educational woodshop. While accidents can be avoided, prevention begins by recognizing the risks inherent to woodworking tools and machinery. Hopefully, you have heard the expression, “safety first.” In the educational woodshop, safety is first, second, and third. It is followed only by concerns about the quality of work completed. Quantity or speed of work should not be considered in the educational woodshop. Producing quality work safely is the most important consideration in a woodshop learning experience.
 There is no race, and we are not motivated by profit. To ensure a learning environment of safety, it’s crucial to remember that no project or deadline is more important than personal well-being. No woodworking project is ever worth what you are putting at risk.
 Every board and woodworking project is different and will present a different set of problems; you will always encounter situations that may not have been covered in your initial training. It’s important to remember that no two boards are the same. Every tree is unique, so every board is unique. This simple and fundamental woodworking truth impacts every stage of a project.
 Don’t hesitate to ask questions that pertain to your specific task and project. It’s always better to ask a question and ensure safety than make a potentially dangerous assumption. By staying curious and open to guidance, you’ll improve your own skills and help create a safe and supportive shop environment for everyone.
 From the Author’s Classroom I always tell my students on the first day of class that the only “dumb” or “silly” question in our woodshop is the one they don’t ask.
 
  
 1.2 Safety Mindset
 Your mind is the most important safety device you have. Physical safeguards and Personal Protection Equipment or PPE (safety glasses, hearing protection, etc.) are critical, but the absolute most effective tool for machine accident prevention is a vigilant, focused, and well-informed operator. By exercising caution and mindfulness as second nature, you will have a safe and productive woodshop experience.
 A safety mindset goes beyond merely complying with the rules. It is important to understand the reasoning behind those rules. If you comprehend the rationale for an operating procedure, you will have better judgment in complex scenarios involving multiple factors and can adapt to changing conditions. With the appropriate knowledge, you can react quickly and confidently in any unexpected situation.
 Rather than refer to “safety rules,” this guide presents “safety practices” with the introduction of each tool and discusses “safety habits.” Safety is an ongoing, active commitment rather than a list of restrictions. Our goal is to create a culture of responsibility and awareness. The safest (and best) woodworkers understand safety as an integral part of the craft, not just a simple set of instructions to follow or obey. As a beginner, you should develop and hone a safety-conscious mindset as you would any skill.
 From the Author’s Classroom The example for a safety habit that I use in my class is the “nine and three rule” for driving. Student drivers are taught to drive with both hands on the steering wheel, placing their hands at the nine and three o’clock positions if the wheel were a clock.
 I ask students to raise their hands if they ever drive with their hands in a different position … or even drive with only one hand on the wheel. I raise my hand at the same time. Then I ask where they put their hands if an animal runs across the street or road conditions are bad. The answer is always nine and three.
 As beginning drivers, we are trained into a habit—it becomes rote physical memory, part of our driving routine. The safety habit keeps us on the road in an unexpected situation.
 Woodworking is much the same. As beginners, we need to learn safe habits from the very start. As we gain confidence and operations get more advanced, safety can sometimes become a gray, nuanced area. Like comparing a student driver and a Formula 1 race car driver, what a master craftsperson considers safe is not safe for a beginner.
 With ingrained, foundational safety habits, we learn to work with a safety mindset, trust our own judgement, and are prepared to prevent accidents.
 
 
 Fundamental Safety Habits PLAN your work. Assemble all tools and materials before beginning any machine operation. Complete layout and marking at your bench, not at a machine.
 ASK questions. Make sure you are knowledgeable and comfortable with the operation. If in doubt, ask!
 WEAR the correct PPE for the job at hand. Minimal woodshop PPE is safety glasses, long pants, and closed-toe shoes, and often extends to respiratory and hearing protection.
 BE PRESENT, develop a safety mindset and exercise situational awareness using all of your senses. This includes awareness of your state of mind. If you’re not in the right mindset to focus safely, step back.
 NEVER work alone.
 SLOW DOWN, patience and precision are the fastest path to safety and quality. Deliberate and methodical work always finishes woodworking tasks more efficiently and safely than speed.
 
 
  
 1.3 General Woodshop Safety Practices
 Safety needs to be considered before work begins. The following must be addressed before machines are operated, and some before you even leave for class.
 ALWAYS wear safety glasses. Find a pair that’s comfortable (and stylish!) so you are more likely to wear them. Prescription eyeglass wearers must wear an over glasses style or should consider prescription safety glasses. Make safety glasses are marked as meeting the current standard (ANSI/ISEA Z87.1-2020).
 ALWAYS wear sturdy, closed-toe shoes. NEVER wear flip-flops or sandals.
 DO wear pants or a form-fitting work apron.
 ALWAYS securely tie back long hair. Keep hair ties in the first aid kit.
 ALWAYS know the emergency plan for your shop, including the first aid kit location.
 ALWAYS enter the woodshop ready to focus, make sure you are well-rested, fed, and hydrated. If you’re not in the right mindset to focus safely, consider taking a day off from machines rather than risk an accident.
 NEVER wear exposed jewelry in the shop, especially around your neck, hands, or fingers.
 NEVER wear gloves at a stationary machine. Loose material can catch in rotating parts, bare hands allow for better control and awareness of your workpiece.
 DO NOT wear loose clothing (including scarves, neck ties, large coats, etc.). Long sleeves should be rolled up.
 NEVER work under the influence of drugs or alcohol.
 NEVER work if you are fatigued or otherwise unable to focus.
 NEVER use a cell phone when using a tool or operating a machine. Leave it in another room if you can’t keep it out of your hands.
 NEVER use earbuds or noise-cancelling headphones when working on machines. DO wear approved hearing protection when required or encouraged. ALWAYS remain aware of important environmental sounds in the shop.
 DO NOT get rowdy in the shop, ALWAYS work safely and professionally.
 
 The following are basic machine operation guidelines. These apply to every machine and power tool you’ll use in the woodshop. Learn these carefully; they are the fundamentals.
 CHECK your material before beginning any work for nails, screws, staples, embedded gravel, loose knots, paint, etc.
 INSPECT the machine before use. Do not operate a tool that is broken or missing a safety guard.
 ALWAYS make sure you have been properly trained on a machine before starting. If your training was not recent, ASK for a refresher.
 ALWAYS ensure the dust collection for the machine or tool is turned on and operating correctly.
 NEVER start or stop a machine for someone else. The individual using the machine or tool is the only person who should operate the switch.
 LISTEN to the tool. If the machine makes a troublesome or different noise, shut it off immediately and report it to the instructor, teaching assistant, monitor, or technician.
 ALWAYS let the machine come up to full speed before introducing your workpiece to the blade, bit, or abrasive.
 ALWAYS work on one board at a time. Cutting multiple boards at the same time is referred to as ganging. Ganging boards must be done very carefully and is an advanced operation.
 DO NOT force your workpiece into a machine. The harder you push, the more dangerous the situation becomes if you slip and lose control. If the machine seems to be operating differently than you expect, stop and find out how to correct the situation. Do not push harder.
 DO NOT work metal on the same machines used for woodworking. Sparks can cause a fire or explosion in the dust collection system.
 DO NOT leave a machine when it is still moving. You will quickly learn that a powered-off machine still has momentum. WAIT for the machine to stop completely. ALWAYS use the brake if the machine is equipped with one.
 STOP work immediately if injured – even slightly. Report the incident to the instructor, teaching assistant, monitor, or technician.
 CLEAN up each machine after using it. ALWAYS make sure the machine is completely stopped before cleaning.
 
 Key Takeaways Develop a habit of brushing and cleaning machine worktables with a bench broom rather than your hand. This will always keep your hands away from sharp bits and blades.
 
 Machine Safety Habit Develop a habit of moving your hand close to the off switch immediately after you turn a machine on. Many machine issues are apparent at start-up. Turn the machine on and pause with your hand at the off switch, ready to act while listening and observing. Begin work only when the machine is at full speed and you know it is operating correctly.
 
  
 1.4 Kickback Hazards
 Part of learning to work safely in the woodshop means understanding kickback hazards. Kickback is when a machine forcefully changes a board’s motion. Typical kickback causes a board to shoot backward from the machine—often where the operator is standing. Kickbacks happen in milliseconds, faster than a person can react, and boards can leave the machine with catastrophic force. Both small and large boards present serious kickback hazards.
 Kickback can happen if an operator misuses a machine, loses control of the workpiece, or if a machine is improperly set up. Beginners often understand the sensibility of keeping fingers away from a spinning blade, but avoiding kickback involves a more comprehensive understanding of the machine’s operation. Kickback can be a bit of an unseen force until experienced. It’s important to understand the directions of the multiple forces involved with each machine operation. Recognizing how and why kickback can occur helps you position your body safely, maintain control of the workpiece, and prevent injury.
 Kickback is a predictable response from physics and can be avoided. Many machines (like the table saw and planer) have components designed to prevent kickback from happening. When you are first learning a machine, consider what might happen if you lose control of a board. Where would the machine’s momentum likely throw the board? Develop the habit of not standing in this kickback zone, and make sure that no other shop users stand there either.
 Kickback is avoided when machines are in correct operating condition, all appropriate guards are used, the operator controls the workpiece during the entire operation, and the operator understands the kickback hazards specific to the machine. Physics always wins; the laws governing motion, force, and energy are absolute. These forces never make exceptions, and as safe operators, we must respect this reality and always act accordingly.
  
 1.5 Making A Push Stick: Learning to Work Safely
 [image: A photo of using a push stick on a table saw.]Using a push stick at the table saw to safely rip a narrow board. Project-based learning enhances engagement as students learn through active participation in a meaningful, real-world project. This approach helps students develop a deeper understanding of practical skills as they learn by doing. When this teaching pedagogy is applied to safety instruction, students should make something useful when they operate machines for the first time (rather than simply cutting boards in half). Building a simple, practical project allows students to apply safety and machine operating principles directly.
 Chapters 2 through 4 instruct the basic machinery (drill press, bandsaw, and stationary sanders) used to make a small push stick from plywood. It is a low-risk exercise, where success is easily achieved with straightforward steps. Beginners can confidently accomplish this small project, which involves foundational machine skills like bandsawing freehand to a line and using a stationary sander to remove saw marks.
 [image: A photo of a hand tracing a push stick.]Tracing an existing push stick and aligning two 90° corners as a reference. The first step is to trace an existing push stick used as a template. Woodworking accuracy is fundamentally about references. In this case, the push stick cleat is carefully aligned with a 90° corner of the plywood blank. When you make the straight cuts at a later stage, you will use the long edge of the plywood blank as a 90° and parallel reference. Nesting the part into the corner like this is also a better use of material.
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		Drill Press

								

	
				 2.1 Drill Press Overview
 [image: A photo of a drill press with labeled parts.]Parts of a Delta 15” floor-type drill press. The drill press offers many advantages over handheld drilling, namely improved accuracy and repeatability. As always, plan accordingly. As parts are assembled into larger constructions, they may no longer fit on the drill press table, leaving a handheld drill the only option.
 The drill press head sits atop a large column supported by a heavy, stable base. A worktable is raised and lowered on the column with a rack and pinion system. The head houses the drive and control components, including the pulleys, belts, quill, and hand feed wheel. The worktable has a small disposable insert or is often covered with a piece of plywood or similar sheet good. This backs up the reverse side of the workpiece and prevents splinters as the drill bit exits.
 The drill bit is held securely in the chuck which is tightened and loosened with a chuck key. A depth of feed stop can be adjusted to control the amount of vertical movement and the depth of the drilled hole. The drill bit is lowered into the workpiece using the feed handwheel.
 There are three major dangers to consider at the drill press. The first is getting caught in the spinning assembly. Among the things that will catch in the drill press are: hands, rings, watches, gloves, necklaces, bracelets, shirt sleeves, and long hair. These types of danger are easily avoided by dressing appropriately for the woodshop. The second major danger is having the drill bit “catch” in the workpieces, causing the work to spin around wildly out of control. This danger is avoided by clamping the work securely to the table to prevent movement while drilling. The third danger is leaving the chuck key in the chuck and turning the drill on, turning the key into a flying projectile.
 Drill Press Safety Habit Develop a habit of returning the chuck key immediately to its holder or storage. The chuck key should be in your hand or stored safely in the holder. This way you won’t leave it in the chuck, and it’s far less likely to be lost somewhere in the shop.
 
  
 [image: A photo of drill bits and a bit gauge.]Common types of drill bits used in a wood shop. From left to right: twist bit, brad point bit, and Forstner bit. Bits size can be determined using the drill bit gauge on the far right.  
 2.2 Drill Press Operation
 Hole layout should be completed at a bench, before using the drill press. After locating all hole centers on a workpiece with pencil layout lines, the center should be marked with an awl. This can prevent the drill bit from “walking” off-center when starting. Using drill bits with spur point centers, i.e. Forstner bits and brad point bits, rather than twist bits, will also help. If multiple, precise hole locations are needed, take time to set up a fence or jig on the drill press work table. If drilling multiple holes of different diameters in a workpiece, write the diameter of the hole next to the center.
 [image: A photo of a drill press chuck and drill bit.]Installing a drill bit in a chuck.  
 [image: A photo of a drill press with arrows notating rotation.]Understanding the forces involved. The drill press handwheel lowers the drill bit, spinning clockwise into the workpiece. Drill Press Safety Habit Keep your piece clamped to the left side of the table whenever possible. If the bit catches and spins your workpiece, it will spin clockwise. If it is located on the table’s left side, it will spin away from the operator.
 
 [image: A photo of a drill press table lock.]The table lock is used to unlock the table before raising and lowering to accommodate different-length bits and different-sized workpieces.  
 [image: A photo of a drill press worktable.]The drill press worktable is raised and lowered by the handle on the column. Remember to lock the table into place once positioned. 	Select the correct drill bit for the operation.
 	Adjust the drill press speed if necessary, referring to a table to reference bit diameter and material.
 	Raise or lower the table so the space between the chuck and table is slightly more than the length of the drill bit, workpiece, and backup scrap.
 	Insert the bit into the chuck, tightening with the chuck key and returning the key to the storage location.
 	Ensure the bit is held in the chuck properly. Spin the chuck by hand, watching to make sure the drill bit spins straight.
 	Set the depth stop if needed.
 	If boring completely through the workpiece, make sure the workpiece is backed up with scrap stock to eliminate tear-out.
 	Clamp the workpiece securely to the table, carefully locating it under the bit.
 	Turn the drill on, and once the bit is at full speed, lower it into the workpiece applying even pressure to the feed handle.
 	If boring a deep hole, “peck” by raising the bit up, clearing sawdust, then reapplying pressure to drill to full depth.
 
 Drill Press Safety Practices DO make sure the bit is properly centered in the chuck and ALWAYS lock the bit securely with the chuck key.
 NEVER leave the chuck key in.
 DO position and clamp the work securely.
 DO feed slowly and steadily into the material. Let the bit do the cutting.
 DO drill pilot holes in harder material and step up in sizes to approach your desired bore.
 DO NOT drill into the worktable or workholding accessories. Check before starting that it will not do damage after exiting your workpiece.
 DO NOT remove your workpiece or clean debris until the drill has completely stopped turning.
 NEVER remove chips or sawdust with your fingers.
 DO NOT continue drilling if the material starts to smoke. Stop immediately and ask the monitor or instructor for help. In general, use faster speeds for small diameter bits and slower speeds for large diameter bits. Workpiece material also factors into speed selection.
 
 
 Video: Basic Drill Press Operation
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://iastate.pressbooks.pub/isudp-2026-209/?p=28#oembed-1 
 
  
 2.3 Making A Push Stick: Drilling The Hole
 The push stick hole can be drilled before or after the shape is cut. In general, it’s a best practice to cut any curve in a workpiece last. It’s much easier to reference jigs, take measurements, and devise workholding solutions from straight edges and faces of boards. In this case, the push stick process isn’t very complicated, so you can choose to either drill the hole first or make the band saw cuts.
 Make sure to use a backer board underneath the drill bit. Large Forstner bits like the type used to drill the hole in the push stick tend to splinter out the backside of the hole as they break through wood fibers unsupported.
 The hole will be used to hang the push stick close at hand at various machines in the shop. Its location is not critical, but it’s good practice to mark a hole center and learn to drill its location precisely at the drill press.
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		Bandsaw

								

	
				 3.1 Bandsaw Overview
 [image: A photo of a bandsaw with labeled parts.]Parts of a 16” MiniMax bandsaw. 
 [image: A photo of a bandsaw with labeled parts.]Parts of a 14” Laguna bandsaw. The bandsaw is a relatively simple machine to operate, but has a huge range of capabilities. Its name comes from the cutting blade, a continuous band of metal that rides on upper and lower wheels inside the machine cabinet. Bandsaws are typically referred to by the diameter of their wheels; shown above are a 14” and a 16” bandsaw. Larger bandsaws have larger cutting capacity in both their throat and height (board width and thickness) and are designed for heavy duty work with larger motors. Bandsaws are most commonly used to cut curves and irregular shapes, but can also be used for straight cuts.
 Upper and lower guides keep the flexible blade aligned and supported. The lower guide is found below the work table. The upper guide is part of a blade guard, which is raised and lowered based on the thickness of the material to be cut.
 Bandsaw blade widths can vary from 1/16” to over 1”. Common woodshop sizes are often between ¼” and ½”. Thinner blades are capable of tighter radii, while wider blades cut straight lines better. Wide blades ¾” and up installed on large bandsaws are best used for resawing (cutting a board on edge into thinner boards). Straight lines can be cut easily by installing a fence on the bandsaw table to push the material against, or working with a sled or miter gauge in the work table t-slots.
  
 [image: A close-up photo of a bandsaw blade.]Measuring the width of a ½” bandsaw blade.  
 [image: A blade radius chart graphic.]A bandsaw blade radius chart, showing minimum cutting radius possible by blade width. [Source: “Woodworking Machinery” by Sandra Carr, https://pressbooks.bccampus.ca/woodworkingmachinery/, licensed under CC BY 4.0]  
 In addition to cutting curves accurately, bandsaws have small kerfs (the amount of material lost during a cut as sawdust). This means less material waste. Also, because the bandsaw blade travels vertically, pulling the material down into the work table, there is virtually no chance of kickback (when the workpiece is thrown backwards towards the operator). Because of the lack of kickback hazard, the bandsaw is a great choice for the first cuts made on rough-sawn lumber. Bandsaws can safely handle warped lumber that is not yet flat or straight, and you can quickly learn how to freehand a straight cut without the fence.
 Because it does not leave a smooth surface, the bandsaw is rarely used for final surfaces, unless you desire texture in your final product. If used for contour lines, the cut surface is sanded smooth afterwards. If cutting joinery like solid tenons, the cut surfaces are not seen in the final product, and the rough texture is not an issue.
  
 3.2 Bandsaw Operation
 The first step at the bandsaw is adjusting the height of the upper blade guide to clear the workpiece by about ¼”. Keeping the upper guide low is safer, as less blade is exposed. Keeping it low also ensures a more accurate and controllable cut as the blade is better supported. Sometimes, depending on additional bandsaw fixtures, this distance may have to be greater.
 Bandsaw Safety Habit Rather than measuring the height of the upper blade guide, use the thickness of a pencil to gauge the distance. Drop the guide to pinch the pencil between the guide and your workpiece. It is quick and easy, and keeps your fingers away from the blade.
 
 Layout all cuts before stepping up to the bandsaw. For more complicated operations, number the lines in the order they should be cut. Keep in mind the bandsaw’s kerf and make a small tick mark on the waste side of the line. Depending on your cut, it’s usually best practice to layout lines and cut directly alongside them. If you cut your layout line from the material, it’s hard to judge how accurately the cut was.
 Odd shapes and small pieces must be held safely with jigs, sleds, or wooden parallel jaw clamps. In general, if the piece is smaller than a deck of cards or palm-sized, it should not be cut on the bandsaw. Round pieces must be carefully supported; the blade can grab the wood and spin it out of your hands or pull you towards the blade.
 You should never make a cut where the stock is held unsupported off the work table. Very effective and safe setups can be created by hotgluing or pin nailing scrap wood to stabilize the workpiece for compound cuts.
 
  
 [image: A photo of hands on a bandsaw table.]Understanding the forces involved. The bandsaw blade teeth pull the material down into the worktable. Keep your hands on either side of the blade, never in front of the blade. Bandsaw Safety Habit Keep your hands on either side of the blade when working—never in front of it. This way, when feeding material (or if your hands ever slip) your hands travel past the blade rather than into it.
 
 [image: A photo of cutting a small piece on a bandsaw.]Holding a small piece to cut at the bandsaw with a wooden parallel clamp or handscrew, increasing the margin of safety. Handscrews like this can be used to hold small pieces safely at many different machines. [image: A photo of cutting a dowel on a bandsaw.]Holding a round dowel at the bandsaw with a vee block and cross-cut sled. [image: A photo of cutting a sharp curve on a bandsaw.]Make a series of relief cuts first when cutting sharp curves. The relief cuts land within 1/32” of the layout line and can be backed out of if they are short and straight. As the curve is cut, the small pieces fall away. 	Check the width of the blade and make sure it is the correct type for your cut. Make a test cut on scrap if you are unsure the installed blade can cut the radius you need to.
 	Plan your cut. Always make short cuts before long cuts, make straight cuts before curved cuts. Break long, complicated cuts into shorter cuts.
 	Look at your layout line and ensure that it will fit in the throat of the saw throughout the cut. Sometimes you need to redraw the layout lines on the opposite side of the stock.
 	Raise or lower the blade guard to ¼” above your workpiece.
 	Take the cutting position, right-hand operators should face the blade standing slightly to the left. Guide stock with your left hand, applying pressure with your right.
 	Start the saw and wait for it to come to full speed before cutting.
 	Complete the cut and turn off the saw. Use the foot brake if equipped.
 
 Bandsaw Safety Practices DO adjust the blade guard to within 1/4” above the stock’s thickness.
 DO keep a push stick within reach.
 ALWAYS allow the blade to come up to full speed before entering a cut.
 DO be extremely careful when finishing a cut. The blade tends to “pop” out of the end quickly; there is no resistance to the force being applied, and your workpiece can move forward suddenly.
 ALWAYS keep fingers a hand’s width from the blade. Use a push stick when necessary. NEVER line your fingers up with the cut; keep them to either side.
 ALWAYS keep support under the blade. NEVER attempt to hold stock above the table by hand.
 DO feed at a slow and steady rate.
 DO use the brake if equipped. Apply gently, DO NOT jam or stomp on the brake.
 DO NOT clear dust or debris while the blade is running. ALWAYS ensure the blade is completely stopped and power is off before clearing the table. The bandsaw wheels are large and heavy, and there is a lot of momentum keeping the blade moving even when the power is off.
 DO NOT back out of a long or curved cut under power. The blade can break or jump track. Hold stock with one hand and shut off the machine. Once the blade has stopped, back the blade out from the cut.
 DO NOT force the blade into too tight a radius. LISTEN to what the saw tells you, a squealing change in pitch means you are pushing the limits. Make relief cuts or drill a relief hole if the radius is smaller than the blade will allow.
 DO NOT cut faster than the machine is designed for. Let the blade do the work.
 
 
 Video: Basic Bandsaw Operation, Part 1: Straight Cuts
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://iastate.pressbooks.pub/isudp-2026-209/?p=29#oembed-1 
 
 Video: Basic Bandsaw Operation, Part 2: Contour Cuts
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://iastate.pressbooks.pub/isudp-2026-209/?p=29#oembed-2 
 
 3.3 Making A Push Stick: Cutting Out The Shape
 As explained in 2.3, drilling or bandsawing can be completed first. Carefully consider the process of cutting out the shape. The top curve or the cleat can be cut first. However, when cutting the cleat, you must make the short cut first to avoid backing out of the longer cut. The bandsaw cannot turn 90°.
 Stay to the waste side of the line, keeping approximately a blade width or extra kerf of excess material that will be sanded off later. The traced line is your target. If you cut this reference off at this stage, you won’t have anything to aim at when working at the sander.
 Cutting freehand on the bandsaw and sanding to a line is a powerful and fundamental woodworking skill to learn. Here are a few tips to keep in mind when you work on the bandsaw:
 	The blade is a straight line trying to follow a curve, think about a tangent line coming off the curve. You need to cut along the curve, not on the path of the curve itself.
 	One huge advantage of the bandsaw is that you can slow down and even pause if a cut isn’t going as intended. Pause, take pressure off the blade, and slightly adjust if needed. You can even turn the power off, apply the brake, snake the blade from your cut, and cut from the opposite direction if needed.
 	Don’t be in a hurry (see above). Be patient with yourself, the bandsaw is simple to operate, but skill always takes time to learn.
 
 
 
 
	

			
			


		
	
		
			
	
		4

		Stationary Sanders

								

	
				 4.1 Stationary Sanders Overview
 [image: A photo of an edge sander with labeled parts.]Parts of a Powermatic edge sander. Stationary sanders, which can include disc, belt, spindle, drum, and thicknessing sanders, will remove material much faster than sanding by hand. Sanders are used for smoothing surfaces, not removing large amounts of material. A sander is used to finish a surface that a saw or other tool has previously shaped. Choose a stationary sander based on the shape of your workpiece and whether you are sanding an edge, face, or surface of the board.
  
 [image: A photo of a combination sander with labeled parts.]Parts of a Jet combination disc and belt sander. Discussed in this chapter are two different belt sanders, a disc sander, and a spindle sander. The combination sander has two different stations, a vertical belt sander and a disc sander. Both belt and disc are operated by the same switch. Only one person should use the combination sander at a time. The combination sander is best suited for the ends of boards, while the edge sander is used for straight and convex edges, and the spindle sander for concave edges. Board faces can be sanded with an orbital sander, by hand, or with a drum or thickness sander.
  
 [image: A photo of a spindle sander with labeled parts.]Parts of a Powermatic spindle sander. 
 [image: A photo of a drum sander.]A Woodmaster 26” wide single drum sander. Sandpaper for stationary sanding machines comes in different grits, like sheet paper for hand sanding and abrasives for power hand sanders. However, changing paper on these machines takes more time than a power hand sander. In practice, these machines generally have rougher grits installed (80, 100, or 120), and paper is only changed when it is worn out. Workpieces on stationary sanders are typically not worked through a series of grits like a hand sanding regimen.
  
 [image: A photo of using an abrasive cleaning stick.]Using an abrasive cleaning stick to clean a sanding disc. The sanding abrasives on these machines can be cleaned with a rubber abrasive cleaning stick. Treat the abrasive cleaning stick like a workpiece; it needs to be held tight against the table and introduced to the abrasive with regard to the direction of travel.
 From the Author’s Classroom In our shop, we refer to the abrasive cleaning stick as the booger bar… it’ll make sense as soon as you use it!
 
  
 4.2 Stationary Sanders Operation
 It is very important to understand the belt, disc, or spindle direction of travel and to feed material against the abrasive action. If workpieces are not held firmly by the operator against a sander’s worktable, they will kickback and become airborne. The sander removes material surprisingly quickly, keep your fingers clear of the abrasive at all times.
 These sanders are capable of leaving deep sanding scratches and burns. Introduce material gently into the abrasive, and always finish sand by hand after a machine for the best results. Apply only enough pressure to get the job done. This will ensure you keep surfaces squarer, it is safer, and it will extend the life of the abrasive.
 The accuracy of a project can quickly be ruined on a sander. Sanding operations (whether machine, random orbital, or hand sanding) always tend to round edges and surfaces and create pillowed shapes. It is much harder to keep a surface true and flat on the sander than it is on the appropriate saw.
 From the Author’s Classroom In my opinion, stationary sanders are the most overused tools in the classroom. Do not use a sander when a saw is better suited. I know the edge sander is alluring; it’s like a wall that eats wood! But saws give a cleaner, more accurate result—with far less sawdust!
 
 Always take note of the direction the belt or disc is traveling. Keep in mind where a piece will fly if you lose control. Small parts can easily become dangerous airborne projectiles in the shop. If your work piece is oddly shaped, too small, too large/heavy, or difficult to hold in hand securely, consider using a vice and file or hand sand. Hold small pieces with wooden parallel jaw clamps if you must use the sander. This technique is shown on the bandsaw in Figure 3.2.2.
  
 [image: A photo a workpiece at an edge sander.]Understanding the forces involved. At the edge sander the belt travels horizontally past the work table. Rotate the workpiece into the direction of travel. When working on the edge sander, use a light touch. Hold the workpiece firmly and securely. Introduce your workpiece slowly into the belt, using your hands to pin the material down against the worktable. Edge sanders typically have large horsepower motors; they remove material fast and can pull parts from your hands. Edge sanders are for edges only, not ends or faces of boards.
  
 [image: A photo of a workpiece at a vertical belt sander.]Understanding the forces involved. At the combination sander, the belt travels vertically past the work table. 
 At the vertical belt sander, the belt pulls the material down into the work table. You can move the work piece side to side along the table when sanding and rotate in either direction along a curve (unlike the edge sander).
 Stationary Sander Safety Habit Wear respiratory protection when sanding or when sanders are running in a shop you are using. Even with excellent dust collection systems, stationary sanders still create lots of fine, airborne dust. An N95 respirator is a good choice for woodshop work, it is designed to effectively filter out very fine dust. However, it only works as intended when sealed properly to the face, which means following all fit instructions carefully and avoiding facial hair where the mask meets the skin.
 
 
 [image: A photo of a workpiece at a disc sander.]Understanding the forces involved. At the combination sander, the disc spins in front of the work table. Always work on the down-stroke side of the disc sander, where the force pulls the workpiece into the table. Because of the rotational movement, the sandpaper is traveling faster at the outer edge of the circle. It’s easy to press too hard, removing too much material or burning the surface.
  
 [image: A photo of a workpiece at a spindle sander.]Understanding the forces involved. At the spindle sander, the spindle spins counter-clockwise and travels up and down vertically. This is often referred to as an oscillating action. Work is fed right to left, against rotation. Stationary Sander Safety Practices ALWAYS keep the workpiece under control on the table.
 ONLY sand on the down-stroke side of the sanding disk.
 DO let the abrasive do the work. DO NOT force workpieces into the belt/disc.
 DO tell a monitor or instructor immediately if you notice a hole in the abrasive.
 DO wear respiratory protection when working at a stationary sander.
 DO use the abrasive cleaner to unclog the paper.
 DO NOT leave anything on the worktable.
 DO NOT “freehand” above the worktable.
 NEVER wear gloves at a stationary sander.
 NEVER sand metal on a sander in the wood shop.
 
 
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://iastate.pressbooks.pub/isudp-2026-209/?p=30#oembed-1 
 
 4.3 Making A Push Stick: Sanding The Edges
 Sand carefully up to your pencil line using the stationary sanders. One of your objectives is learning the machine capabilities, make sure to try each sander. The machines are very different, but there are a lot of crossovers between them.
 Focus on removing all bandsawn texture from the edge of the curve. You do not need to sand the straight cuts that form the cleat of the push stick or the interior edges of the holes.
 The final step is to break the arrises of the push stick by hand. An arris is the sharp edge from the intersection of two surfaces, in our case, the corners between the shaped edge that was sawn and sanded, and the face of the plywood. The arrises need to be “broken” to prevent splintering. Work with a file or piece of sandpaper by hand to ease them carefully and consistently. Don’t forget the hole’s arrises.
 Here are a few tips for working on stationary sanders:
 	Always, always, always feather in to prevent flat spots in a curve. Work on increasing longer sections to create the smoothest transitions. The workpiece should always be in motion when in contact with the abrasive.
 	Learn to trust your sense of touch, your fingers are more capable of finding small blemishes along a surface than your eyes are.
 	Sanders remove high spots. The only way to fair a curve is to remove all the material above the lowest valley. If you saw past the line, sometimes you need to decide between recutting the piece or leaving a saw mark or two rather than significantly changing size and shape at the sander.
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		Compound Miter Saw

								

	
				 5.1 Compound Miter Saw Overview
  
 [image: A photo of a miter saw with labeled parts.]Parts of a DeWalt compound miter saw. The compound miter saw pivots left to right and can tilt on a secondary axis. Some models, called sliding compound miter saws, can be pulled towards the operate to allow processing of wider material. A standard miter saw only pivots left to right. All three types of these saws are often referred to as simply “miter saws.” They are also frequently called chop saws. The compound miter saw is primarily a carpentry or construction tool, but when used carefully, it is capable of the precision necessary for fine woodworking and furniture making.
 Miter saws most often come with ten or twelve-inch diameter blades. The diameter determines the width of the possible cut. Material should always be cut lying on its face, not edge. There are some exceptions to this, but they are infrequent in an educational woodshop.
 Do not cut rough, unsurfaced lumber on a miter saw. Large, heavy stock that has not been surfaced on the jointer or planer should be cut with the jigsaw or bandsaw. The miter saw tends to dangerously bind mid-cut when cutting rough lumber as internal tensions in the wood are released.
 From the Author’s Classroom A huge advantage of the miter saw is its speed and how fast an operator can work. However, in the educational woodshop—we are not concerned with speed! For fine woodworking furniture projects, the table saw is often a better choice.
 
 Miter saws typically have indexing marks to click into frequently cut angles like 90° and 45°. There are many blade types available, some designed for cutting framing lumber and others designed for crisp cuts in hardwoods or plywood.
  
 [image: A photo of a compound miter saw.]A DeWalt sliding compound miter saw. The blade and motor carriage slides on the tubes and can be locked out with a hand knob. Miter Saw Safety Habit When using a sliding compound miter saw, push the saw through the cut. The saw will cut material on a push or pull stroke. It is a safer and cleaner cut to first extend the saw away from the home location, turn the blade on, then swing the blade into the workpiece and push back into the fence.
 
  
 5.2 Compound Miter Saw Operation
 When operating correctly, the blade guard will rotate out of the way itself when the saw is lowered. Do not push the guard aside. Before taking a measurement, check your reference end for square. Never trust an edge you haven’t cut yourself. If you need to creep up on a measurement, the saw is capable of trimming less than a blade width from the material.
 Letting the blade come to a complete stop before raising back up is a safety and quality issue. Prematurely raising the blade when it is still spinning can score the end of the workpiece. The spinning blade can also grab small cutoffs and kick them out at high speed.
  
 [image: A photo of a board being taped to a miter saw.]Using double-sided tape to attach a simple zero-clearance fence made from 1/8” plywood to the miter saw fence. If used for precision woodworking cuts, the back and underside of the cut should be backed up with scrap wood. Simple cutting trays are easily assembled, or double-sided tape can be used to attach thin sheet goods to the saw’s table and fence.
 Miter Saw Safety Habit Stand to the side of the blade, a good safety habit for all circular saw-based tools. If you cut into a foreign object or chip a carbide tooth on the saw blade, it will fly off on a plane in line with the blade. Standing with your body and head off to the side of the blade is a simple and effective habit to learn.
 
 	Hold the workpiece carefully with your left hand, 6” from the blade. If this is not possible, use a table saw, bandsaw, or cut by hand.
 	Use your right hand to carefully lower the blade to your workpiece and layout line. Make sure the blade kerf will fall to the waste side of your line.
 	Raise the saw back up out of contact with the workpiece, and start the blade.
 	Lower the blade slowly and steadily into the material, letting the blade do the work.
 	Once cut, let the blade come to a complete stop before raising the handle back to the start position.
 
 Compound Miter Saw Safety Practices ALWAYS push the material tightly against the fence and table.
 ALWAYS stand to the side of the blade.
 ALWAYS ensure the blade has completely stopped before making adjustments or aligning with a layout mark.
 DO cut boards lying face down.
 NEVER cross your arms when using the saw. Use a clamp, or if comfortable, switch hands.
 NEVER place your hand within 6” of the blade.
 NEVER cut unless the blade is at full speed.
 NEVER cut rough lumber with a miter saw.
 
 
 Video: Basic Miter Saw Operation
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://iastate.pressbooks.pub/isudp-2026-209/?p=31#oembed-1 
 
 
 
	

			
			


		
	
		
			
	
		6

		Jointer

								

	
				 6.1 Jointer Overview
  
 [image: A photo of a jointer with labeled parts.]Parts of an eight-inch Grizzly jointer. Jointers are often referred to by their maximum width of cut. The jointer is one of the first steps in machining rough lumber. Solid wood that first arrives in the woodworking shop is rarely used as is. Together with the planer and table saw, the jointer is used to machine or surface straight, square stock so that tight-fitting and accurate joinery can be cut. The process of creating straight and true lumber is often referred to as machining, milling, or surfacing.
 The jointer makes small, successive cuts in relation to its large, flat cast iron bed. It creates a flat and smooth surface by removing the high spots from a board. Its most common use is to flatten the face of a board and straighten an edge, 90° to the flat face. With these two square and true references, the board can then be processed on the planer and table saw to completely remove bows, twists, and cups from a board.
 In practice, the jointer is not used for a wide range of operations. It is used almost primarily as described above. However, more advanced operations on the jointer can include sizing parts (i.e. cabinet doors), cutting tapers and bevels, and rabbets.
 [image: A graphic of a jointer cutterhead.]Depth of cut at the jointer is determined by the vertical distance between the infeed and outfeed tables. [Source: “Woodworking Machinery” by Sandra Carr, https://pressbooks.bccampus.ca/woodworkingmachinery/, licensed under CC BY 4.0] A revolving cutterhead is located between the infeed and outfeed tables. The depth of cut is adjusted by lowering and raising the infeed table in relation to the cutterhead. For standard operation, the outfeed table is set to the same height as the cutterhead. The back fence is typically set at 90° to the table. The fence can be tilted and also slides closer or farther from the jointer’s back edge. A jointer guard must be used at all times. It is spring-operated; the board pushes it out of the way during the cut, and it closes quickly after the board passes over the cutterhead.
  
 6.2 Jointer Operation
 Stock is normally face-jointed first, then edge-jointed second, with the newly jointed face pressed tight against the fence. With a properly set fence and correct operation, the jointed face and edge will be 90° to each other. The stock is then ready to be sent through the planer.
 Although the process is simple, controlling the board over the cutterhead involves some subtleties. The operator is wholly responsible for keeping the board moving at an appropriate and consistent speed, as well as keeping the board referenced tight against the fence. It is very important to work safely at the jointer and to completely understand the process so that the resulting board is true and straight.
 [image: A graphic of wood grain and a jointer cutterhead.]Grain direction at the jointer should slope away from the cutterhead.[Source: “Woodworking Machinery” by Sandra Carr, https://pressbooks.bccampus.ca/woodworkingmachinery/, licensed under CC BY 4.0] To joint stock, place it on the infeed table and pass it from right to left over the cutterhead. The grain of the wood should slope down and to the right whenever possible in order to avoid grain tear-out. Concentrate downward pressure on the stock over the infeed table at the beginning of a cut, shifting pressure to the stock on the outfeed table as the cut progresses.
 It’s extremely important to understand the jointer references. When face-jointing, the important reference is the outfeed table. As soon as there is enough material past the cutter head, concentrate pressure and attention on the outfeed side. Thinking about pulling through the jointer rather than pushing also keeps your hands safely past the cutterhead rather than over or in front of.
 When edge-jointing, you must also be concerned with keeping the board tight against the fence. Attention and concentration should still be on the outfeed side once enough of the board passes over the cutterhead.
 Feed speed is very important. A slower, consistent feed rate is safer and yields a much higher quality cut with fewer machining marks.
 As a beginner, turn the jointer off after each pass and check your material. Look closely at the surface, you can often see the result of a pass that was too fast as small waves and dips. As you gain skill and practice at the jointer, you will develop a workflow and will not have to check after each pass. Learn to listen to the machine, you can hear when a complete pass over the surface is cut, or if you move too fast and bog down the motor.
 Use chalk or a lumber crayon to mark surfaces before jointing. As the crayon disappears, you know that the surface has been freshly cut.
 Improper jointer machine setup can create wedged or tapered boards or snipe at the end of a board. Snipe is caused when the board drops onto the cutterhead, resulting in a dip on the surface of the board. Jointers require precise setup during preventative maintenance schedules and blade changes. If you think the jointer is not performing as it should, speak to the shop supervisor or technician.
 Jointer Safety Habit Always use push sticks at the jointer. Many shops do not require push sticks or push pads at the jointer, particularly when edge jointing. Push sticks are easy to make and modify—far, far cheaper than the alternative. Find a combination of push sticks that work for you and use them.
 
 Face jointing
 Check the board for cups and twists on a flat reference surface. As you do this, check for any foreign objects like nails, staples, loose knots, and gravel. If the face was previously surfaced and there is no cup or twist, the board can be edge jointed or go straight to the planer. Cups should be corrected with the concave side down, providing the most stability.
 Twists are the hardest to correct at the jointer. Locate the corners that contact the table and focus pressure on these points until the board does not rock as it passes over the cutterhead. Double check your rough measurements, cutting a board down in length before jointing often makes it easier to correct twists.
 	Place the board face down on the outfeed side, making sure the guard covers the cutterhead.
 	Adjust the width of cut if necessary by moving the fence forward or backward.
 	Check and adjust the depth of cut, 1/16” is a standard cut. Cutting less will create a smoother surface for a finish pass.
 	Double-check that the board is not in contact with the cutterhead and turn the jointer on.
 	Using a push stick in either hand, push the board slowly and steadily over the cutterhead, maintaining control the entire cut.
 	Let the guard swing shut and turn off the jointer.
 	Wait for the cutterhead to stop spinning and check to see if the board face is flat. Joint again if necessary.
 
 Edge jointing
 Check for bows along the edge. Joint with the bow down and/or the edge with fewer defects. Edge grain runout is very common and can cause bad tear-out at the jointer. It’s not always possible to joint bow down and avoid tear-out. If this is the cause, it is better to rip a straight edge on the bandsaw or with a jigsaw, and then edge joint.
 	Check the fence for ninety degrees. Adjust if necessary.
 	Pass the board over the jointer using push sticks with the jointed face against the fence and the edge to be cut down on the table.
 	Mark both jointed face and edge with a pencil or crayon so you can use these as references during further steps.
 
 From the Author’s Classroom I always say the purpose of the jointer is to get to the planer. It’s very easy to make a mistake on the jointer, leading to undersized boards. The planer will always give a cleaner, more accurate cut. As soon as you have a reference edge and face, move to the planer. You don’t always need to remove all the low spots from a board’s face before planing, and not every board needs to be jointed first.
 
 Jointer Safety Practices ALWAYS make sure the guard is in place before starting the machine.
 ALWAYS make sure the wood is not touching knives before starting.
 ALWAYS check the fence for square before edge jointing with the cutterhead stopped. NEVER move the guard to check for square.
 DO joint cupped boards with the cup down.
 DO joint bowed boards with the bow down.
 ALWAYS use a push pad or push stick in both hands. NEVER use the jointer without a push pad or push stick.
 ALWAYS make adjustments with the machine completely stopped.
 ALWAYS stand to the side to avoid kickback, NEVER behind the board being jointed.
 ALWAYS use a bench brush to clean shavings from the table. NEVER use your hand.
 NEVER apply pressure to the board with your hand above the cutterhead.
 DO NOT joint painted, varnished, or otherwise used stock. Clean stock with a wire brush before milling, this will remove any gravel or dirt that may be pressed into the board.
 DO NOT joint stock shorter than 12″.
 DO NOT joint stock thinner than ½”.
 DO NOT edge joint stock thinner than ½”.
 NEVER pull stock back out of the machine.
 DO NOT joint more than 1/16″ at a pass.
 NEVER joint end grain.
 DO NOT joint particle board, masonite, or plywood, solid wood is the only material used on the jointer.
 DO NOT let anyone distract you while you are using the jointer, ALWAYS maintain control and concentration through the entire cut.
 DO NOT let your fingers come near the knives, EVER.
 
 
 Video: Basic Jointer Operation
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://iastate.pressbooks.pub/isudp-2026-209/?p=32#oembed-1 
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				 7.1 Planer Overview
  
 [image: A photo of a planer with labeled parts.]Parts of a twenty-inch Powermatic thickness planer. Planers are often described by their maximum width of cut. The purpose of the planer is to produce smooth, parallel surfaces on a board. It is most often used to surface lumber that is rough-sawn, reduce the thickness of lumber, and create multiple boards of a common thickness. The planer will not correct warped boards. Rough and or warped boards should always be jointed first and planed second.
  
 [image: A graphic of labeled planer components.]Typical parts inside a planer. [Source: “Woodworking Machinery” by Sandra Carr, https://pressbooks.bccampus.ca/woodworkingmachinery/, licensed under CC BY 4.0] The planer makes successive small cuts to bring stock to the desired thickness. It cuts parallel in reference to its cast iron table bed. The table can be raised and lowered below the cutterhead. An infeed roller and outfeed roller work on either side of the cutterhead to pull material at a consistent speed through the machine. In front of the cutterhead, there is a chipbreaker to prevent grain tear-out, and a pressure bar after the cutterhead to keep the board tight against the table.
 Snipe is a common error at the planer. Snipe occurs when the end of a board lifts up slightly into the cutterhead, creating a small dip where the board is thinner than the desired thickness. It can happen at the leading or trailing end. Poor machine setup and tuning can lead to snipe, but on some planers, a small amount of snipe is unavoidable.
 From the Author’s Classroom I tell my students that if you send a Pringle chip of a board through the planer, you will get a thinner Pringle chip. The planer needs a flat and true reference to do its job. Check for flat references, and joint first if necessary.
 
  
 7.2 Planer Operation
 The planer is a single-purpose machine. Controls and operation are simple. Plan your cuts, equal amounts of wood should be removed from both sides of a board to minimize warp caused by uneven drying after the board is planed. Grain, whenever possible, should be oriented to the back and up to minimize tear-out.
 Most planer operations cut board faces. Boards can be planed on edge, but careful considerations must be made. The boards must be stable on edge. The thinner and wider the board, the less stable it is when turned on edge. Edge planing can be a nuanced call, an inexperienced operator should ask for advice before planing a board on edge.
 If the board gets stuck mid-cut, turn the machine off immediately. Wait until the cutterhead completely stops, then lower the table and remove the stock. Inspect the material and machine to problem solve before taking another cut. A common error causing stuck boards is taking too large of a cut from a board that tapers in thickness.
 Planer Safety Habit Kickback at the planer is possible, but very rare. If it does happen, it’s a huge surprise. Develop a habit of never standing behind boards at the planer.
 
 If planing multiple boards, snipe can be reduced by running boards immediately after each other with the ends butted tightly together. Snipe can also be planned around. Plane boards with extra length to cut off after planing operations are complete. Because snipe happens when the end of the board lifts into the cutterhead, it can sometimes be lessened by lifting the opposite end. On longer boards, the operator can lift up the end of the board as it leaves the table.
 	Surface rough sawn or warped lumber on the jointer, creating a flat face and 90° edge, and removing any warp.
 	Measure the thickness of the board at its thickest point.
 	Set the table bed for the desired cut.
 	Turn the machine on and push the board into the planer, jointed or reference side down. Keep your hands away from any pinch points and stand to the side.
 	When the major portion of the board has passed under the cutterhead, walk to the outfeed side and support the board as it exits.
 
 Planer Safety Practices ALWAYS check wood before planing for loose knots. nails, screws or other defects. DO NOT plane boards that have loose knots, splits or are otherwise unsound.
 DO make sure the wood to be surfaced has at least one true side that goes against the table bed.
 DO stand to one side of the infeed table when the machine is running.
 DO allow stock to pass completely through the machine before making a depth adjustment.
 DO feed only one piece through at a time.
 DO vary the position of boards across the entire width of the table. This ensures the machine and blades wear evenly.
 NEVER plane wood shorter than 12″ in length or thinner than ¼”. Sleds and jigs can be used to plane short or thin boards, but without the correct set-up, planing these types of boards is dangerous.
 DO NOT take cuts over 1/16″ deep.
 DO NOT plane varnished, painted, or otherwise used lumber.
 DO NOT look into the throat of the planer when the machine is running.
 DO NOT push or pull on boards that are stuck in the planer.
 NEVER plane end grain.
 DO NOT joint particle board, masonite, or plywood, solid wood is the only material used on the planer.
 
 
 Video: Basic Planer Operation
 
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://iastate.pressbooks.pub/isudp-2026-209/?p=33#oembed-1 
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				 8.1 Table Saw Overview
  
 [image: A photo of a table saw with labeled parts.]Parts of a Sawstop cabinet table saw. The table saw is one of the most versatile, accurate, and important tools in the shop. It is one of the most heavily used machines, and perhaps as a result, it has a reputation for the most accidents. As with the other machine tools, table saw accidents will be avoided with proper setup and training.
 Ripping and cross-cutting are the two basic operations performed on the saw. Ripping is cutting with the grain of a board or along the long dimension of a sheet material and uses the rip fence. Cross-cutting is cutting across the grain or along the shorter dimension of a sheet material. Cross-cutting uses the miter gauge or cross-cut sled.
 The Sawstop mechanism senses finger contact on the blade and immediately stops the blade using a brake cartridge to prevent serious injury. Wet wood and metallic objects (staples, nails, etc.) can also trigger the brake and must never be cut on the saw.
 Sawstop’s safety cartridge does not prevent kickback. Kickback, discussed in 1.4, is when the saw blade grabs or binds the wood and throws it back towards the operator with immense force. It can cause serious accidents. Table saw kickback is caused by improper usage—correct precautions and careful use will prevent it.
 Handwheels on the cabinet are used to raise and lower the circular saw blade in reference to the large cast iron table, and tilt the blade over from 90° vertical. Blades are easily changed by accessing the arbor nut, underneath the removable throat plate. The rip fence runs along the front rail and is locked into place in reference to a marked scale along the front rail. The miter gauge and shop-built sleds run in the tee-slots along either side of the blade.
  
 [image: A photo of a table saw splitter.]A riving knife or splitter and ripping blade installed on a Sawstop. Riving knives or splitters are thin, hook-shaped pieces of steel located directly behind the blade. They are incredibly effective in preventing kickback. Splitters prevent wood from coming in contact with the rear of the blade. At the rear of the blade, the rotational force can lift the workpiece off the table. Splitters also prevent internal board tensions from closing the kerf behind the blade.
  
 [image: A photo of a table saw guard.]An over-blade guard and ripping blade installed on a Sawstop. Over-blade guards cover the blade and have attached pawls to prevent kickback. Over-blade guards hinder some table saw operations, i.e., cross-cut sleds or narrow ripping cuts. They are often removed to complete these cuts. Whenever possible, a splitter should be installed on the machine. In both operations above that an over-blade guard may prevent, a splitter can be used.
  
 [image: A photo of a 10” blade types.]Different 10” table saw blade types. From left to right: a ripping blade, a combination blade, and a cross-cut blade. There are many different styles of blades available for table saws. Four of the most common types are ripping blades, crosscut blades, combination blades, and dado blades. Choosing the correct blade for the operation is important for safety concerns as well as the quality of the cut.
 Ripping blades are used for cutting parallel with the grain and removing long fibers of wood. Ripping blades have fewer teeth and large gullets. Gullets help clear the long fibers of wood created from a ripping operation. If chips and sawdust are not cleared from a cut, blades can bind and/or overheat leading to premature wear and potential kickback. One of the most important factors in avoiding kickback during ripping is to use a sharp ripping blade.
 Cross-cut blades are used for cross-cutting solid lumber and processing sheet goods like plywood. They have a high number of teeth per blade and are dangerous if used for ripping solid wood.
 Combination blades are designed with features for both ripping and cross-cutting. As a hybrid, however, they are a compromise. They can perform suitably well for cross-cutting solid wood and plywood; however, if a dedicated ripping blade is available, it should always be the first choice for a ripping operation.
  
 [image: A photo of a dado blade set.]A dado blade stack consisting of chippers, and inner and outer plates. Also pictured are shims and an 8” Sawstop brake cartridge. Dado blades are created from a stack of separate cutters, significantly increasing the kerf of a table saw. Dado blades are used to cut joinery, dados, grooves, and rabbets. Chipper blades are sandwiched between larger inner and outer plates. Different widths can be achieved by swapping chippers of different thicknesses and shims in between the plates. Sawstop dado stacks are smaller in diameter than ripping, cross-cut, or combination blades, and require changing the brake cartridge at the same time.
 Table saw blades, especially dado stacks, must be changed very carefully. It is possible to install them improperly, creating dangerous situations. Selecting and installing table saw blades is an essential skill to learn to work safely and create quality work in the woodshop. Like all machine tool operations, blade changes should be completed under supervision until a beginner learns how to complete them independently.
  
 8.2 Table Saw Operation
 Plan your cut carefully before starting. Is the correct blade installed? Is your material milled/surfaced appropriately? Is there a push stick handy? Is the work surface tidy and organized? Is the blade set at the proper angle? Are the correct jigs or fences installed? Have you completed all necessary layout?
 If you need someone to assist you at the saw cutting a large piece of material, always discuss and practice the plan before cutting. Lower the blade completely and complete a dry run together. An assistant catches or holds, never pushes or pulls. The second set of hands is there to guide the material only; the operator maintains full control of the stock.
 You must never back out of a table saw cut. Moving material with the blade rather than against will result in kickback. If a cut goes awry: Maintain complete control of the stock with both hands and use your knee to operate the slap switch to turn the saw off. Keep a firm grip on the material until the blade comes to a complete stop, then pull the stock out and assess what in the operation needs to change.
 The Sawstop has a complex circuit as part of the finger-sensing safety device. A toggle switch at the control box needs to be turned on first, and then the red paddle switch is used to start and stop the blade. After the toggle switch is turned on, the system takes a few seconds to initialize. Once the status light is a steady green, the paddle switch is operational. A red and green light on the box flash in combination for error codes. Codes can be read with a table on the side of the box.
 Ripping
 	Make sure the ripping blade and riving knife or blade guard are installed.
 	Adjust the height of the blade to 3 full teeth above the stock. This ensures a gullet is completely free to clear sawdust appropriately and typically means the blade is ¼” – ½” above the material.
 	Slide the rip fence to the correct measurement along the front rail and lock it into place. The fence should be on the right-hand side of the blade.
 	Stand with the side of your body to the saw.
 	Make sure the blade is not in contact with the workpiece and turn the blade on.
 	Complete the cut, use your left hand to push the material into the fence, and your right hand or push stick to push the material forward. Use steady and firm downward and forward pressure.
 	Push the workpiece completely past the spinning blade before turning the blade off.
 	Wait for the blade to stop spinning, and walk around to grab the workpiece and scrap cut-off.
 
  
 [image: A photo of a ripping cut.]When ripping at the tablesaw, the dangerous piece for kickback is between the blade and fence. The pushstick should be used to control this stock during the entire cut. [image: Two photos of a ripping cut.]The cut is not complete or safe until the piece is pushed entirely past the backside of the blade. The offcut to the left of the blade will stay in place as the operator pushes the workpiece forward. In the image at right, the offcut has been pushed aside to demonstrate that the stock is clear of the backside of the blade. Tips for ripping at the table saw:
 	Do not fixate on the blade, keep your attention and sight moving across the entire operation. Pay attention to the board edge running along the fence as well as the blade.
 	Stand right up directly on the saw. It can be an intimidating machine to use, but control is critical. You will be in a better position to control the workpiece the closer your body is to the table. Push sticks can help extend your reach, and its okay to lean against the saw as your finish a cut and push the board past the blade.
 	If you are unsure of the operation, practice a dry run to build confidence. Lower the blade completely under the table surface so it will not cut the material. Adjust the fence, turn on the saw, and complete the cut exactly as you’ve planned.
 
 
 Cross-cutting
 	Make sure the combination or crosscut blade and riving knife are installed.
 	Push the ripping fence to the far side of the table.
 	Adjust the height of the blade to 3 full teeth above the stock.
 	Hold your stock tight against the sled or miter gauge backstop.
 	It is safest to hold the board on one side of the cut only. Pressure on both sides can bind the blade and result in kickback or burnt cut.
 	Be careful of small scrap pieces typically created during cross-cutting operations. Do not reach close to the spinning blade to retrieve them.
 	Turn the blade on and complete the cut.
 	Pull the miter gauge or sled completely back from the blade and reach down to turn the saw off.
 	Keep your hands clear until the blade stops spinning completely.
 
 Table Saw Safety Practices ALWAYS control stock with the rip fence, miter gauge, or a sled. NEVER cut freehand.
 ALWAYS stand to one side of the blade to avoid kickback.
 DO maintain the 6” margin of safety, use a push stick when necessary.
 ALWAYS push the stock firmly against the fence when ripping.
 DO check material for knots, checks, splits, or nails, staples, etc.
 DO set the push stick in place before starting the cut.
 DO return the blade to 90° after using the saw and drop the blade below the table.
 ALWAYS push the stock completely past the blade while cutting.
 ALWAYS use a sharp blade.
 DO NOT operate the table saw with someone standing behind you.
 NEVER back out of a cut.
 NEVER use both the fence and miter gauge at the same time.
 NEVER make a beveled cut with the blade tilted towards the ripping fence.
 NEVER push stock into the fence past the back side of the blade.
 NEVER cut warped wood. Check for straightness using the wing of the table saw and/or the ripping fence before cutting. At a minimum, joint a face and edge before cutting on the table saw.
 DO NOT let small scraps accumulate around the blade. NEVER use your hand to push away a scrap while the blade is running.
 
 
 Video: Basic Table Saw Operation
 
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://iastate.pressbooks.pub/isudp-2026-209/?p=34#oembed-1 
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