

Ergonomic Battlestation

Copyright © 2026 OCDevel LLC. All rights reserved.

This series was written by AI with Gnothi.



1. Measure First: Reading Your Own Body Before You Buy Anything

The first tool in a computer workstation build is a tape measure. Not a shopping page, not a review video, not a sale alert. A tape measure, a pen, and something to write on.

Here is why. Almost every piece of equipment on a desk is sold by a number. A desk is sold by how low and how high it goes. A monitor arm is sold by how much weight it holds and how far it lifts. A keyboard is sold by how many keys it has and how it splits apart. Those numbers are all answers. The trouble is that most people buy them without ever asking the question. They do not know how high their own elbows sit when they are relaxed. So they buy a desk, hope, and then spend the next year quietly shrugging their shoulders for eight hours a day.

This show builds a workstation out of what you already own and the space you already have, in an order that makes sense for your body, your tasks and your budget. Cheap and free changes first, then the surface, then the screen, then what your hands touch. This chapter is the part that has to come first, because everything after it is decided by four numbers and one honest look at the furniture you already have. By the end you will know how to take those numbers, where to write them down, and how to make one free change and test whether it actually helped.

One thing before we start. This is a gear and setup show. I can explain mechanics and fit, and I can tell you what the measurements mean. I cannot tell you that any product will prevent or cure pain. If something hurts and keeps hurting, that belongs with a qualified person who can assess you, not with a more expensive chair. An adjustment is an adjustment, not a treatment.

Now let me introduce the example we will carry through this build, so the numbers have a person attached to them.

Her name is Mara. She works on a laptop at a kitchen table. She types for long stretches, she is on video calls several times a day, and she does some fiddly image work where a few pixels matter. Nothing about her setup is unusual and nothing about it is on purpose. The table was there, the laptop was there, and the arrangement is whatever happened.

Every figure I give for Mara is an example figure. It is there so you can watch the reasoning work on real numbers. It is not your number. Your numbers will be different, and that is the whole point of measuring.

Let us take the four body measurements. There are only four, and each one has a landmark and a posture that has to be right before the number means anything.

Start seated, because that is where most of the work happens. Sit all the way back in the chair so your lower back is supported. Adjust the seat height until your feet rest completely flat on the floor, your thighs are roughly horizontal, and your knees are about level with your hips. Check the front edge of the seat. There should be a gap of two to four finger-widths between that edge and the back of your knee. If the seat is pressing into the back of your knee, slide back or use a shallower position, because that pressure squeezes the blood flow in your leg.

If the chair will not go low enough to get your feet flat, or if you have had to raise it to reach a table that does not move, put your feet on something solid before you measure anything. A stack of books, a sturdy box, a proper footrest. Dangling feet are not a small problem. Your feet are the base of everything above them. When they hang, your pelvis rolls and your whole upper body settles into a different shape, and the measurement you take from that shape describes a posture you would never choose to work in.

Footwear matters too, and in a specific way. For seated measurements, measure in whatever you actually have on your feet at the desk. Barefoot if you work barefoot. Shoes if you wear them. For standing, always wear the shoes you would really stand and work in. A sole is often half an inch thick or more, and that half inch lifts your elbows and your eyes off the floor by the same amount. Measure in slippers, buy for sneakers, and you have bought the wrong height.

Now the posture for the arms, and this is the one people get wrong. Let your upper arms hang straight down at your sides. Shoulders relaxed and dropped. Not lifted, not pushed forward. Then bend your elbows to somewhere around ninety to a hundred degrees, so your forearms are parallel to the floor or angled very slightly downward. Wrists straight, in line with the forearms, not bent up and not bent down.

Hold that, and measure straight up from the room’s floor to the underside of the bony point of your elbow. That is your seated typing height. It is the height at which the keys your fingers rest on should sit, and the height your mouse should sit at too.

Why the fuss about relaxed shoulders? Because a shrug is worth an inch or two, easily, and it does not feel like anything while you are doing it. If you lift your shoulders while you measure, you record a number higher than your real one. Then you set your keyboard to that number, and to reach it you shrug all day. The measurement has quietly built the problem into the furniture. It helps to breathe out, let your arms go completely heavy for a moment, and only then bring the forearms up.

Second number, same seated posture. Look straight ahead, level, with your neck at rest and not tilted. Measure from the room’s floor, up to the center of your pupils. That is your seated eye height. It is a ceiling for the top of your screen, not a target for the middle of it.

Third and fourth numbers, standing. Shoes on. Feet about hip-width apart, knees unlocked rather than jammed straight. Shoulders dropped, upper arms hanging, elbows at that same ninety to a hundred degrees. Measure floor to the underside of the elbow point: that is your standing typing height. Then look level and measure floor to pupils: standing eye height.

Two practical notes on taking these. A rigid tape measure held against a flat wall is much easier to read than a floppy one held in mid-air, and a second person makes it far easier still. Measure each one twice. If the two readings disagree by more than about half an inch, your posture is drifting between attempts, so reset and go again.

Here are Mara's four, as example figures. Seated typing height, twenty-six inches. Seated eye height, forty-five inches. Standing typing height, in the shoes she wears at home, forty-one inches. Standing eye height, sixty inches.

Those four numbers describe her. Now we measure the room, because the room is what she has to work with.

Write down the height of the current typing surface, measured from the floor to the top of it. Write down the seat height and whether the feet reach the floor. Write down where the screen sits: how high the top of the picture is off the floor, and how far it is from your eyes when you are working normally. Write down how deep the surface is from front edge to wall, and how wide. Write down where the electrical outlets are and how far away. And get under there with the tape: how much clear space is there between the floor and the underside of the surface, and is anything in the way — a drawer, an apron rail, a table leg where your knees want to be.

Mara's kitchen table is thirty inches from the floor to the top. Her chair seat is eighteen inches. Her feet do reach the floor. The laptop sits flat on the table, and the top of its screen is about thirty-three inches off the floor. The table is twenty-four inches deep, which is shallow, and the nearest outlet is behind her on the wall.

Compare her body to her furniture and the problem is right there in the numbers. Her seated typing height is twenty-six inches. Her typing surface is thirty. That is four inches too high, so to reach the keys she either lifts her shoulders or bends her wrists up, and she has been doing some of both. Meanwhile her seated eye height is forty-five inches and the top of her screen is at thirty-three, twelve inches lower. So her neck drops forward to read it. Wrists up, neck down, all day.

There is a distinction hiding inside that four-inch gap, and it will matter every time you look at a desk. There are three different heights involved and people talk about them as if they were one. There is the frame height, which is what the metal legs reach on their own. There is the finished desktop height, which is the frame plus the thickness of the top you put on it. And there is the typing height, which is the finished desktop plus the thickness of your keyboard, measured up to the keys your fingers actually rest on.

Work it forward and it looks like this. Say a frame goes down to twenty-eight inches. Put a one-inch top on it, and the surface is at twenty-nine. Set a keyboard on that whose home row sits an inch above the desk, and the height your fingers work at is thirty. If your seated elbow height is twenty-six, that desk at its very lowest still puts you four inches too high, exactly where Mara is now. A desk advertised as going down to twenty-eight inches did not lie to you. It just was not describing the number you needed.

Turn the same arithmetic around and you get the rule you will use when you shop. Take your measured elbow height, subtract the thickness of the top, subtract the height of the keyboard, and what is left is the highest the frame can be. Anything higher and you are back to shrugging, unless something else in the setup moves.

So write all of this down in one place, and keep it. A page in a notebook, a note on your phone, a file — it does not matter, as long as you can find it and add to it. Four body numbers, the current surface and seat and screen and space, the outlets, the clearance underneath. Then add one short list at the bottom: what your work actually demands. For Mara that is precision work with images, long typing sessions, frequent calls, and a wish to be less stuck in one position. Those demands are not decoration. Precision work argues for a stable screen and a pointing device you can control finely. Long typing argues for getting that typing height right before anything else. Frequent calls will matter later if there is ever a motor or a belt running in the room.

Now the free part. One change, nothing bought.

Mara's biggest measured gap is the four inches between her elbows and her table. The table does not move. So she moves. She puts a firm cushion on the chair, which raises the seat by about two and a half inches and lifts her elbows with it. Her feet no longer reach the floor properly from there, so she puts a two-inch stack of hardback books under them, flat and solid, and rests her feet on that.

Watch what happens to the arithmetic, keeping every height measured from the room’s floor. The cushion raises her elbows from twenty-six to twenty-eight and a half inches. Her table remains thirty inches high, so the gap falls from four inches to one and a half. The books support her feet; they do not change the reference point for measuring the furniture. Her eyes rise with the seat too, from forty-five to forty-seven and a half inches. She should remeasure both heights in the supported position rather than rely only on the cushion’s stated thickness.

That is a real improvement and it is not a fix. I want to be plain about that. One and a half inches is still one and a half inches. Her wrists still ride up a little. Free adjustment got most of it and cannot get the rest, because the table is a fixed height and the chair only goes so far before her knees start hitting the underside.

Then the screen. She stacks books under the laptop and raises it six inches. The top of the picture goes from thirty-three inches to thirty-nine. With the cushion in place, her seated eye height is now forty-seven and a half inches. Using a starting range from eye level to about three inches below it puts the screen-top target around forty-four and a half to forty-seven and a half inches. Thirty-nine is closer than thirty-three, but it remains below that range. She still needs to check whether she can read comfortably without bending her neck.

And now the catch that this whole exercise exists to expose. On a laptop, the screen and the keyboard are one object. When Mara raised the lid six inches, she raised the keys six inches too. She has just undone the seat and footrest work and then some: her typing surface went from one and a half inches too high to seven and a half inches too high. You cannot fix both ends of a laptop by lifting it, because the geometry will not let you. There is one hinge and two problems.

The only way out is to stop treating them as one object. Lift the laptop and use it purely as a screen, then put a separate keyboard and a separate mouse or trackball down at elbow height. That is not a product pitch and I am not naming anything to buy. It is what the shape of the problem requires. Two things that need to be at two different heights need to be two things.

So Mara tries a smaller lift for now: two inches under the laptop, keeping the cushion and the books under her feet. That puts the screen top at thirty-five inches, but it also raises the typing surface to thirty-two. Against her adjusted elbow height of twenty-eight and a half, the typing gap is now three and a half inches. The smaller stack trades some screen height for a worse keyboard position than the laptop flat on the table. It is a trial to evaluate, not a solved setup.

Then she works. This is the part people skip. An adjustment you have not tested is a guess. She writes a document for half an hour and takes one ordinary video call, and she checks four specific things.

Reach: can she get to the keys, the trackpad and her notebook without leaning or stretching? Mostly yes, though the shallow table means the laptop is closer to her face than she would like. Visibility: can she read the screen without dropping her chin? Better than before, not solved. Support: are her back and feet actually held? Yes — the books under her feet are the change she notices most, and her lower back stays against the chair now instead of sliding forward. Unwanted movement: does anything wobble? The cushion slides a little when she shifts, and the book stack under the laptop is not something she would trust with a heavier screen.

Two more things worth testing over a few days, because they only show up with time. Glare — where the light is, and whether the screen washes out at some hour of the afternoon. And changing position — whether she can shift how she is sitting now and then, instead of being locked into one shape, because holding any single posture for hours is its own problem.

So the record gets updated. Improved: foot support and back support. Not solved: typing height, now about three and a half inches too high with the two-inch laptop stack in place; screen height, with the top at thirty-five inches against an adjusted eye height of forty-seven and a half; and viewing distance on the shallow table. The laptop lift has made the keyboard gap worse than it was immediately after raising the seat. Installed cost so far: nothing. Those measurements and tradeoffs are what she carries forward.

What to write down about your screen

Before anyone talks to you about mounting a display, there are four things you have to know about the display itself, and none of them are on the box in a useful form.

The first is its weight with the factory base taken off. Not the shipping weight, not the weight with the stand. Every mount's weight limit refers to the bare panel, so take the stand off, put the panel on a bathroom scale, and write down what it says. The second is its dimensions: width, height, the screen diagonal, and how deep the chassis sits — a strongly curved screen carries its weight further forward, which puts extra twisting force on a tilt joint. The third is the mounting pattern on the back: the spacing, center to center, of the four screw holes. The common standards are seventy-five by seventy-five millimeters and one hundred by one hundred, with two hundred by two hundred on larger panels. The fourth is whether those holes are recessed into a hollow in the back, or missing altogether. A recess means you need spacers to clear it. Missing holes mean you need a bracket made for that specific model.

Write those down next to your body numbers, and you can answer compatibility questions instead of guessing at them.

Now the question worth answering today, before any of that: does the stand or riser you already own reach where your measurements say the screen needs to be? This is arithmetic you can do in five minutes.

Measure the gap from the desktop surface up to the bottom edge of the screen, with the stand at its lowest setting, then again at its highest. Then measure the panel itself, bottom edge to top edge. Add the panel height to each of those two gaps and you have the lowest and highest that the top of the screen can sit above the desk. Add the desk height and you have it as a height off the floor, which is the form your eye-height number is in.

Run it on an example. Say Mara borrows a twenty-four-inch monitor. Its stand puts the bottom edge three inches above the desk at the lowest setting and eight inches at the highest. The panel is thirteen inches tall. So the top edge travels from sixteen to twenty-one inches above the desk. Her table is thirty inches high, so the top of the screen can land anywhere from forty-six to fifty-one inches off the floor. With the cushion still in place, her seated eye height is forty-seven and a half. The stand’s lowest position, forty-six inches, falls within the starting range she wants. She can try the existing stand without adding a riser. Remove the cushion, however, and her eye height returns to forty-five; the same stand would then start above eye level. The chair and screen have to be checked together.

Depth deserves the same check. A comfortable viewing distance is roughly twenty to thirty inches, about an arm's length. A monitor pedestal or a laptop riser eats six to twelve inches of desk depth all by itself. On a table only twenty-four inches deep, a deep base shoves the screen forward into your face, and no amount of height adjustment fixes distance.

Treat the top of the screen at or slightly below eye level as a starting point, then check the work you actually look at. On a large panel, an ultrawide or stacked screens, check the frequently used areas without lifting your chin or bending your neck. Moving a window may help more than moving the whole display. If your work lives at the bottom of a terminal or timeline, check that area directly rather than lowering the screen automatically. Progressive or bifocal lenses can require a lower screen and some backward tilt so you can read without tipping your head back. Adjust for the actual task and confirm the result while working.

I will say one thing about arms, and it is about why you cannot choose one yet. Arms have a minimum load as well as a maximum. The Ergotron LX Desk Mount, for instance, is rated for a working range of seven to twenty-five pounds and screens up to thirty-four inches, and it uses a mechanical constant-force spring rather than a gas strut. A light panel under that seven-pound floor will not stay put on it, and no headline capacity number tells you that. The other half of the decision is your desk: what the top is made of, how thick it is, whether the back edge is clear enough for a clamp, whether the underside can take a grommet. You need the panel's weight, the mounting pattern, and those desk facts in hand before the question is even askable. That is what the recording is for. When you are ready to compare, the current monitor arm comparison lives on the OCDevel site at the monitor arms page, and the desks are on the desks page.

Which brings us to the next thing actually worth measuring: a real desk's finished range, thickness of the top included, against the seated and standing typing heights you just wrote down. That comparison is where the frame-versus-desktop-versus-keyboard arithmetic starts paying you back.

For today, take your four numbers. Feet flat and supported, shoulders dropped, arms hanging, elbows at about a right angle. Floor to elbow and floor to eye, seated, and then again standing in the shoes you actually wear. Write them at the top of a page you can find again. Everything after this is decided by those four lines.



2. Making a Desk Reach the Heights You Already Measured

Mara has four numbers and one free change. With the cushion on her chair, her elbows sit about twenty-eight and a half inches off the floor when she is seated and typing, and about forty-one inches off the floor when she stands. Those are illustrative figures for our worked example, not yours. But they are the two numbers that decide what desk she can buy, so let us turn them into a requirement she could hand to a stranger.

The requirement is short. The surface she types on must be able to sit at about twenty-eight and a half inches from the floor, and it must also be able to rise to about forty-one inches. One desk, both heights. That is what a sit-stand desk is: two motorized legs, called columns, that telescope up and down, with a flat top bolted across them and a small control panel under the front edge.

Now the part that trips people. The number a desk manufacturer prints on the box is often the height of the frame, not the height of the surface you type on. The frame is the pair of columns and the metal brackets across their tops. The top is a separate slab that sits on those brackets. So the surface you actually touch is higher than the frame by the thickness of that slab.

Do the arithmetic out loud and it stops being confusing. Say the top is one inch thick, which is normal for the pressed-wood laminate desktops most desks ship with. Mara needs the surface at twenty-eight and a half inches, so the frame underneath it must be able to come down to twenty-seven and a half. And she needs the surface at forty-one inches, so the frame must be able to reach at least forty. Now say she wants a thicker top, solid butcher block at an inch and a half. Then the frame must come down to twenty-seven and reach forty. Thicker top, lower frame required. That is the whole relationship, and it runs in both directions: if a listing tells you the frame goes from twenty-two to forty-eight inches, add your top thickness to both ends and you have the finished range. Twenty-three to forty-nine with a one-inch top.

Some manufacturers publish the finished range instead, with a stated top already included. Both kinds of number are useful. What is not useful is guessing which kind you are looking at. If a listing says a desk goes from twenty-three point eight to forty-nine point four inches, that is a finished height with a top on it, because a bare frame does not have fractional inches like that by accident. If it says twenty-two point eight to forty-eight point four, that is the same desk with the top taken off. When you cannot tell, look for a spec sheet or manual that names the desktop thickness, and check that the two ranges differ by exactly that thickness.

There is one more thing that shifts the range, and it shifts the top end. A walking pad — a slim under-desk treadmill you stand on and walk slowly while you work — is a slab that raises the floor under your feet. Current pads are not thin. The ones being sold now sit roughly six to eight inches off the ground. If Mara ever puts one under this desk, her feet are six to eight inches higher, which means her standing elbow height measured from the room floor no longer describes where the surface needs to be. Her standing elbow height was forty-one inches from the floor. Standing on a seven-inch pad, the surface needs to be about forty-eight inches from the floor to meet the same elbow. That is not a small correction. It is the difference between a desk that comfortably clears her requirement and a desk that runs out of travel with her shoulders shrugged.

So the requirement grows one line. Surface down to twenty-eight and a half inches. Surface up to forty-one inches for standing on the floor. And, if a walking pad is a real possibility later rather than a daydream, surface up to something in the high forties. Notice that this costs nothing today. It only rules out desks whose maximum is too low, and it is far cheaper to rule them out now than to discover the ceiling later with a pad already bought.

Now name the failure, plainly, because it is the one people find after the box is empty and the screws are in. It is not the maximum. It is the minimum. A desk that cannot go low enough is unfixable. You cannot shorten a column. You can raise a chair, but Mara already raised her chair, and her elbows landed at twenty-eight and a half inches as a result. If a desk's lowest finished height is twenty-nine and a half, she is typing an inch above her elbows forever, or she is buying a different desk.

This is not a rare defect. It follows from how the columns are built. A two-stage column is one tube sliding inside another: a single extension. Its total travel is usually about eighteen to twenty inches, and because the lower tube has to be long enough to hold that travel, the whole assembly bottoms out around twenty-seven and a half to twenty-nine inches as a bare frame. Add a three-quarter-inch or one-inch top and the lowest surface you can get lands somewhere between twenty-eight and a half and thirty inches. For Mara's twenty-eight-and-a-half-inch requirement, most of them fail, and they fail at the bottom.

Real examples make that concrete. Among the desks in our own comparison and the specifications behind them, the Autonomous SmartDesk Core and Pro bottom out above twenty-nine inches finished. The ApexDesk Elite Pro runs twenty-nine to forty-eight. FlexiSpot's own budget frames, the EN1 and EC1, sit around twenty-eight point nine to twenty-nine point three at their lowest. Desktronic's HomeOne bottoms at twenty-eight point six. Every one of those reaches forty-one inches for standing without breaking a sweat. Every one of them misses her seated number by an inch or less. An inch or less is exactly the margin nobody checks.

A three-stage column is two extensions instead of one: a tube inside a tube inside a tube. That geometry gives roughly twenty-five to twenty-six inches of stroke and drops the bare frame down to somewhere between about twenty-one and a half and twenty-four inches. FlexiSpot's E7, which is the desk our table treats as the benchmark for value, is a three-stage dual-motor frame with a finished range of twenty-three point eight to forty-nine point four inches. UPLIFT's V3, a three-stage frame on a C-shaped leg, runs twenty-two point six to forty-eight point seven finished. Either one swallows Mara's twenty-eight and a half at the bottom with inches to spare, reaches forty-one easily, and still has headroom for a walking pad later.

There is an exception worth knowing, because it shows that stage count is a mechanism and not a law. IKEA's IDÅSEN uses two-stage columns mounted inverted, so the wide tube is at the top and the narrow one goes to the floor, and it reaches a finished height of about twenty-four and three quarter inches. Two stages, very low minimum. So the rule is: use stage count to predict which desks are likely to fit, then confirm against the actual published range for the actual model.

Which brings us to the real lesson of a specification sheet. It answers a narrower question than the one you are asking it. You are asking "will this desk be steady while I type standing up." The sheet answers "how much weight can the motors lift." Those are different questions, and the second does not imply the first.

Lifting capacity is a torque number. The E7 and the V3 are both rated at three hundred fifty-five pounds. That tells you the motors will not stall under a heavy top and three monitors. It tells you nothing about whether the desk sways when you hit the space bar at forty-one inches, because swaying is not about lifting force. It is about how much the joints deflect sideways.

Here is the mechanism. At full extension, the amount of tube still overlapping inside tube is small — somewhere around four to six inches at forty-one inches of height. Inside that overlap are plastic glide pads that keep the tubes from grinding. Those pads have a tolerance, a deliberate gap, and a gap of a quarter of a millimeter down at the joint becomes a visible wobble up at the desktop, because the desktop is at the far end of a long lever. That is why a desk feels rock solid seated and nervous standing. Independent stability tests using a wobble meter, which pushes a known force at the desk and measures deflection, show commercial three-stage frames deflecting almost imperceptibly at thirty inches and noticeably more at forty-two. The same desk, the same frame, different geometry.

The tests also separate two kinds of movement people lump together. Side-to-side wobble is one. Front-to-back rocking is the other, and it is usually the worse of the two. On a standard UPLIFT V2 with a C-shaped leg, measured at forty-two inches, side-to-side wobble came in at twenty on a scale where anything under about twenty is imperceptible and the low thirties is merely fair — but front-to-back rocking scored thirty-three. On a three-stage Fully Jarvis frame, rocking reached forty-eight at forty-six inches, which is into the range you would call noticeable instability. Both are decent desks. The rocking is a consequence of shape: a C-frame deliberately pushes the column back so your knees have room, which lengthens the lever between where you press and where the desk is anchored.

So what actually fights the wobble? Three things, and only one of them appears in a headline. A steel crossbar tying the two columns together is the single most effective part for side-to-side stiffness, and its cost is that it sits near knee height, where a tall person's shins find it while seated. Thick cast feet with welded gussets resist bending far better than thin stamped base plates, which flex under a load hanging out in front of them. And a four-leg frame, with four columns in a box, arrests both directions at once; independent testing of four-leg builds under heavy loads at forty-one to forty-four inches shows almost no monitor sway. Finally, the floor. A rigid frame on high glides sitting on thick residential carpet will rock as a whole unit no matter how good the frame is.

None of that is knowable from the word "sturdy." What you can establish from a manual is the documented height range, the desktop thickness, the load rating, the column stage count, whether there is a crossbar, and the desktop's material and dimensions. What you can establish from an independent measurement is deflection at a stated height under a stated force. What a headline lift capacity leaves entirely open is stability, longevity, and how the thing feels under your hands in month eighteen.

Two more specification lines deserve a careful reading. The first is the controller and its memory presets. A preset is a button that drives the desk to a saved height, and four presets is the useful number: seated, standing, and two spare for a second person or a walking height. Both the E7 and the V3 offer four. The V3 adds a six-axis gyroscope for anti-collision, which watches for tilt as well as for a current spike, and stops and reverses an inch or so when it meets an obstacle. Useful, and also a thing that will stop your desk for reasons you do not understand if the frame is not sitting square.

The second is warranty, and it must be read in pieces. Electronics are the part that fails. A fifteen-year frame warranty with two years on the control box is not a fifteen-year desk. Read frame, motor, and electronics as three separate terms. UPLIFT publishes fifteen years across all of it, including the control box, the keypad, and the desktop. FlexiSpot publishes fifteen years on frame, motor, and electronics for the E7 tier specifically, with the desktop covered two years for chipboard and five for solid wood, and the budget series drops to two to five years overall. DeskHaus publishes twenty years on frame, motor and electronics with one year on the top, original purchaser only. Vari's ComfortEdge caps electronics at five years. Those differences are the real price difference between tiers, and they are invisible if you read the word "warranty" and stop.

Now, the other route. You can buy a bare frame and a separate top instead of a finished desk. It is worth pricing honestly, because the frame alone does not include as much as it looks like it does.

Take the FlexiSpot E7 both ways, at prices recorded in early to mid 2026. The complete desk with a factory forty-eight by twenty-four inch laminate top ran about three hundred ten dollars, with the mounting holes already drilled and the desktop under warranty. The frame alone ran about two hundred ninety-nine. So the frame is nearly the whole price of the finished desk, and then you start adding. A pre-finished butcher block slab around fifty by twenty-five inches runs about a hundred sixty dollars. Threaded inserts and bolts, or wood screws, run fifteen to twenty-five. A cable tray or raceway runs twenty-five to forty-five. If the slab is unfinished you are also buying polyurethane or hardwax oil and sandpaper, another thirty-five to fifty, plus the hours. Total, about five hundred dollars. That is roughly a hundred fifty to two hundred more than the complete desk, and what the money buys is solid wood instead of laminate over particle board, plus a top you chose the size of. It does not buy a better frame. It is the same frame.

You also need a drill and a brad-point or Forstner bit with a stop collar to set threaded inserts without going through the surface, which is free if you own them and thirty to sixty dollars if you do not.

For Mara, a finished desk is the better answer and the reason is her space, not her taste. Her working depth is twenty-four inches. A factory forty-eight by twenty-four top is exactly the footprint she has, already drilled, already covered. Buying a fifty-inch slab would mean an overhang she has nowhere to put.

It is also worth saying that some people do not need this step at all. If your existing desk already sits at your seated elbow height and you never intend to stand, the surface step is already satisfied, and the money belongs somewhere else in the build. If a perfectly good desk has one wobbling leg or a stripped bracket, repair it and move on. Mara does not get that answer, and the reason is arithmetic: her kitchen table is a fixed thirty inches, an inch and a half above her seated elbows and eleven inches below her standing ones. No cushion, footrest or book stack changes a fixed leg. This is the step in the build where a purchase is genuinely the constraint being removed, and that is precisely why we spent two chapters measuring before we said so.

Our own comparison of these desks lives at ocdevel dot com slash ergo slash desks, and it is the deepest of our tables — every desk on that page has a full write-up behind it, not just a row of specifications, so the rankings there are ours and we will stand behind them. Those links earn a commission, and a commission has never bought a pick; the E7 sits where it sits because of its range, its stage count and its warranty split, not because of a referral rate. Prices move, so treat every dollar figure here as dated rather than current, and check the page for what a desk costs the week you buy.

And one thing no desk earns you: a promise about how your body will feel. A surface at the right height removes a measurable geometric problem. That is a real thing to fix. It is not treatment, and if discomfort persists after the geometry is right, that is a question for a qualified clinician, not for a more expensive frame.

Getting it square, level and calibrated

Say Mara orders the complete E7 in forty-eight by twenty-four. Two boxes arrive, one heavy enough that she should not carry it up stairs alone. Here is the work, in the order it has to happen.

Lay the desktop face down on the carpet or on the flattened packaging. Everything gets built upside down, on the underside of the top, and the padding is what keeps the finished face unscratched.

Assemble the frame loosely first. The columns get bolted to the crossbar assembly, and the crossbar on this style of frame telescopes so it can match the width of the top. Leave the telescoping set screws loose. This is the step that people tighten too early and it causes real trouble: if you lock the crossbar's length before the frame is bolted to the desktop, you force the two columns out of parallel. The desk will then bind as it lifts, groan on the way up, and trip its own collision sensor for no visible reason. Loose crossbar, then bolt to the top, then tighten.

Fasten the side brackets to the tops of the columns, and the feet to the bottoms. Tighten the foot bolts in an alternating pattern, opposite corners, the way you would tighten a wheel, so the plate seats flat instead of cocking to one side.

Now center the frame on the top. A factory top has pre-drilled holes, so this is alignment rather than measurement. Drive the screws, checking that their length does not exceed the thickness of the top — a screw a quarter inch too long comes through the working surface and there is no undoing that. Then tighten the crossbar set screws firmly.

Wiring is short. The control box mounts near the center under the top. The keypad goes under the front edge where a hand actually falls; for Mara that is the right front corner, because the left side is where her laptop lands. Each column has a motor cable, and each goes into its labeled motor socket until the retention clip clicks. Not almost. A partly seated plug blocks the sensor feedback the controller uses to keep the legs in step, and the result is one leg driving, a tilted top, and an error code. The handset cable goes into its own socket, and the power cord last.

Then flip it. Two people, both gripping the metal frame and legs. Never pivot a sit-stand desk by the overhanging edge of the top; you are levering the brackets against the screws you just set.

Level it before you power it. Put a spirit level across the crossbar for side to side, and across a side bracket for front to back. Each foot has a threaded glide you turn to raise or lower that corner. Turn until the bubble centers on both axes, and then press down on each corner in turn to confirm all four glides are actually carrying weight. A glide hanging a hair above the floor is not a cosmetic problem. It lets the foot rock as the motor takes up torque, the controller reads that as tilt, and the desk simply stops.

Now calibrate, and do this before touching a preset button. A dual-motor controller keeps the two legs in step by counting pulses, and it needs to find bottom once to know where it is. On the FlexiSpot, hold the down arrow until the desk reaches the bottom, then keep holding another five seconds until the display flashes its reset code; the frame will dip, rebound slightly, and beep or show a height. On an UPLIFT, hold the down arrow about ten seconds until the reset code appears, release, then hold down again while the desk drives to its mechanical stop, bounces back a millimeter or two, and settles on a numeric height. If you press a preset before this, the controller sits there flashing at you and you will assume the desk is broken.

Presets come next, and they come from the measurements, not from a chart. Drive the desk until the surface is at Mara's seated elbow height, twenty-eight and a half inches, then check the actual thing being fixed: forearms roughly parallel to the surface, elbows a little over ninety degrees, shoulders down. Save that to preset one. Drive up to forty-one, check the same three things standing, save that to preset two. On either desk the sequence is the same shape: press the memory button, then the number, within a couple of seconds.

Then load the desk and drive it once. Put the monitor on it, the laptop, whatever else lives there, and run it from seated preset to standing preset and back. You are watching for three things. Does it reach both saved heights carrying the load, or does it stop short and complain? Does the top stay level as it goes, or does one end lead? And at the top of the travel, put a hand on the desk and type a line — that is your own wobble test, at your own height, with your own load, which is the only test that settles the question for your desk on your floor.

Watch the cables through the whole travel, not at the ends. A desk that rises twenty inches needs at least that much slack on anything plugged into the wall, and fifteen to twenty-five inches of loose cord is the working figure. Mara's outlet is behind her, which is the good case. Run the cords along the crossbar in a tray or a sleeve rather than letting them hang free, because a loose cord near a telescoping column can be drawn into the seam between tubes on the way down. Then drive to standing and look for a cord gone taut, and drive to seated and look for a loop resting on the floor where a chair castor will find it.

Last, sit down and check the legroom, because a twenty-four-inch depth is not generous. Lower the desk to the seated preset and look for at least a couple of inches between your thighs and anything underneath: the crossbar, the control box, the cable tray. On a frame with a crossbar at knee height this is a real conflict for taller people, and it is better to find it now than after the monitor is mounted. Then measure the usable depth left on top once the monitor is standing where it will stand. That number matters more than the twenty-four inches on the box, and it is the number the next step of this build starts from.

Mara's installed cost was nothing going in and is now the price of one desk. Her typing height is resolved, seated and standing, and saved to two buttons. Her screen height is not: a monitor on the surface follows the surface up, so the height that worked seated has to be checked again at forty-one inches. Her keyboard and pointing device are still a laptop's own. Both of those come out of the numbers she already has.

Tonight's job is one line in the record: write down the two preset heights, twenty-eight and a half and forty-one, next to the date. When the desk drifts, or someone else touches the keypad, that line is how you get it back.



3. Putting the Screen Where the Eyes Actually Are

Rechecking the monitor stand at both desk heights

Mara's desk now goes up and down on its own. It has a sitting height of twenty-eight and a half inches and a standing height of forty-one, both saved to buttons. The monitor sits on that desk, so it moves with it. That solves one problem, but it raises a question the desk never had to answer: when the surface goes up, does the screen still land where her eyes are?

This chapter is about that question. A monitor support, whether it is an arm, a pole, a riser or the stand that came in the box, should be chosen for the problem it solves. You find that problem by measuring the screen against the eyes, seated and standing. A capacity number or a spring type on a box does not tell you. Sometimes the measurement shows you need nothing new, and that is a good result.

As before, Mara is an illustrative example. Her numbers show how the reasoning works. They are not your numbers.

Start with what the record already holds. Her monitor is a twenty-four-inch screen whose visible panel is about thirteen inches tall. On its own stand, the bottom edge of the panel can sit anywhere from three to eight inches above the surface below it. When that surface was the thirty-inch kitchen table, the top of the screen landed between forty-six and fifty-one inches from the floor. With her cushion, her seated eye height is about forty-seven and a half inches. So the stand's lowest setting put the top edge just under her eyes. That is where most people like the top of a screen: level with the eyes or a little below, so the middle of the screen sits slightly lower and the gaze tips gently downward.

The desk changed the surface under the stand. Seated, the surface is now twenty-eight and a half inches, an inch and a half lower than the table. Every stand position drops by the same inch and a half. The top edge now ranges from forty-four and a half to forty-nine and a half inches. Her eyes are at forty-seven and a half. The lowest setting puts the top edge three inches below her eyes. Raising the stand about two inches brings it level. Somewhere in between is a comfortable spot, and she can find it by working, not by rule.

Now stand up. The surface rises to forty-one inches. Add three to eight inches for the stand's bottom edge and the panel's bottom sits at forty-four to forty-nine inches. Add thirteen inches of panel and the top edge sits at fifty-seven to sixty-two inches. Her standing eye height is sixty. That range straddles her eyes. At its lowest the top edge is three inches below them, and at its highest two inches above.

Here is why it works, and it is worth understanding, because it tells you when it will fail. Seated, Mara's eyes sit nineteen inches above her elbows: forty-seven and a half minus twenty-eight and a half. Standing, the gap is again nineteen inches: sixty minus forty-one. The desk was set to her elbows in both positions. So the gap between desk and eyes stays about the same, and a screen that rides the desk keeps nearly the same place in front of her face. One stand setting can serve both heights.

That match is not guaranteed. If Mara drops the cushion, her seated eye falls to forty-five and her elbows fall too, so the desk would be set lower, and the numbers need redoing. If someone stands in thick-soled shoes but sits in socks, the two gaps drift apart. If a walking pad goes under the desk later, both her standing elbow and standing eye rise by the pad's height, so the gap should hold, but it has to be checked, not assumed. The lesson is not "screens on stands always work." It is "compare the eye-to-elbow gap seated and standing, and see if the stand's range covers both."

Height is only half the check. The other half is distance. Her desk is twenty-four inches deep. The stand's foot takes several inches at the back. The laptop, which she still types on, sits at the front and takes about nine or ten inches. So the monitor ends up roughly at the back third of the desk. With her eyes a few inches in front of the desk's edge, the screen face is perhaps twenty-two to twenty-six inches away. Common guidance puts a screen about arm's length away, and a twenty-four-inch screen at that distance is usually readable for text. That is a starting point, not a rule. The real check is whether she can read her normal text size without leaning in, and see the whole screen without turning her head much.

For Mara the answer is plain. The existing stand still solves height at both presets, and the distance is workable. No arm is justified by these numbers. A riser is not needed either. The stand wins.

That does not end the lesson, because the stand could have lost. It loses when the height range doesn't reach, when there is no height adjustment at all, when the desk is too shallow and the screen crowds the keyboard, or when a second screen won't fit side by side. For those cases, and for anyone who wants the desk space back, the next step is to record what any support would have to hold. The rest of this chapter walks through that choice, then the installation, so you can judge an arm if your own numbers call for one.

Before any product, write down the monitor's own numbers, the way a careful buyer would. First, its weight without the stand. The box weight and the listed weight often include the base and neck, which come off when you mount an arm. A typical modern twenty-four-inch monitor weighs about five and a half to eight and a half pounds bare. For Mara's example, call it seven pounds. The best way to know yours is to remove the stand and weigh the screen on a bathroom scale: weigh yourself holding it, then without it, and subtract.

Second, the mounting pattern. Most monitors have four threaded holes on the back in a square. The standard for these is called VESA, after the Video Electronics Standards Association that set it. Twenty-four-inch screens usually use a square seventy-five millimeters or a hundred millimeters on a side. They take small M4 screws, often ten or twelve millimeters long. For the example, call it a hundred by a hundred. If your monitor has no holes at all, an arm needs an adapter bracket made for that model, or it isn't a candidate. If the holes sit deep in a pocket, you will need the plastic spacers that many arms include.

Third, the desktop. Mara's top is the factory laminate, about an inch thick. Laminate is a thin plastic skin, and under it is usually particleboard or a similar pressed-wood core. Look at the back edge and underneath. Is there a straight edge an arm's clamp can grip? Is there a cable hole cut through the top? And where does the steel frame run? A standing desk has crossbars and rails under the top, and those can be in the way.

Those three facts, the weight, the pattern and the desk, decide which supports can work at all. They come before any talk of springs.

The last check happens at the desk while working, and it's where one universal eye-height rule falls apart. Mara does three kinds of work: long typing, frequent calls, and precise image work. Each asks something a bit different of the screen.

For typing and reading, sit with the stand at your chosen setting and do twenty minutes of real work. Notice where your eyes spend their time. Most of us read the upper half of a document and glance at the bottom for menus. If you catch your chin lifting to see the top, the screen is too high. If you hunch forward, it's too low or too far.

For image work, the angle matters. Many screens shift color and brightness when you look at them from above or below. If Mara judges colors, she wants the part of the image she studies at a steady, square angle. She might tilt the screen back slightly, or lower it, until the image looks the same across its area.

For calls, the camera sets the view. If she uses the laptop's built-in camera, it sits low and looks up at her face while she looks at the monitor. That looks odd to others, but it is not a reason to move the monitor. It's a reason to note that a separate camera on the monitor would line up her gaze. That is a small change for later, and it is only worth making if calls bother her.

Glasses change everything here. Someone in single-vision glasses can use the rough rule of top edge near eye level. Someone in progressive lenses reads through the bottom of the lens, so they usually tip their head back to see a high screen. For them, the screen often belongs lower, sometimes a good deal lower, and nearer. Computer glasses, set for mid-distance, are another answer. None of these is a verdict about what a person needs medically. If eye strain or neck pain keeps coming back after the setup is sensible, that is a job for an eye doctor or another qualified professional, not a better stand.

One more trap. The laptop is still on the desk because Mara types on its keyboard. Its own screen now sits low, tipped back in front of her. That is fine, as long as she isn't reading from it. The danger is that the laptop starts pulling her gaze down, or that she props it up to see it better and raises her typing surface with it. The first chapter showed why: the laptop screen and keyboard are joined by a hinge, so lifting one lifts both. The laptop screen can stay low as a second, glance-at display, or its lid can close with the laptop working as a computer only. Either way, the monitor, not the laptop, sets where she looks.

So the installed cost stays where it was: one complete sit-stand desk, an illustrative early-to-mid 2026 figure of about three hundred and ten dollars. Nothing new was bought for the display. The keyboard and the pointing device are still the laptop's own. The pointing device comes next, because Mara's image work needs precision and the laptop's trackpad sits wherever the keyboard sits.

Choosing and installing a monitor arm when the stand falls short

Now picture a contrasting case. Say the stand had no height adjustment, and its top edge sat fixed at four inches below Mara's eyes. Or her desk was only twenty inches deep, so the stand's foot pushed the laptop into her lap. Then she would need something else. The choice starts with the numbers already written down: a seven-pound screen, a hundred-millimeter pattern, an inch-thick laminate top.

The simplest option is a riser, a small shelf that lifts the stand. It gives a fixed height with no springs, so there is nothing to bounce, sag or tune, and it leaves space underneath. It only fixes height, though. It does nothing for depth, and on a desk that moves up and down it rides along, which for Mara's matched gaps is fine.

The next option is an arm. Arms come in three shapes. An articulating arm clamps to the desk and has joints like a shoulder, elbow and wrist. A spring inside counters the screen's weight, so you can push the screen up, down, back or forward by hand and it stays put. Typical arms give roughly five to thirteen inches of up-and-down travel and can reach two feet forward. One quirk: the arm moves in an arc, so raising the screen also pulls it closer or pushes it away. The elbow also needs three or four inches of room behind the desk when you push the screen back.

A pole mount is a rigid post, from about a foot to over two feet tall, with arms fixed to collars on it. It is stiff and resists bounce, and it can set a screen very high, which suits tall people and stacked screens. But you change the height by loosening a collar with a tool. That is a set-and-forget design.

A hybrid puts spring arms on top of a pole. The pole gives a high starting point, and the arms give quick fine-tuning. The cost is price, more weight, and more leverage on the desk's edge.

Inside an articulating arm there are two main kinds of spring. A gas spring is a sealed tube of pressurized gas pushing on a piston. It feels smooth and light. Its seals can wear, and reports describe budget gas springs losing pressure and sagging within a few years. Treat those reports as experiences, not a measured lifespan: they rarely say how heavy the screen was, how often it moved, or how the tension was set. A mechanical spring uses steel coils. Ergotron's version is called a constant-force spring. It feels a little stiffer at first but doesn't depend on a seal, and makers tend to back it with long warranties.

Now the number that trips people up. Every arm has a maximum load, and most people check it. It also has a minimum load, and that is the one that bites with small screens. The spring pushes up with a certain force. If the screen is too light, even the lowest tension setting pushes harder than the screen weighs, so the arm floats up to the top and won't stay down. Put Mara's seven-pound screen against three real arms. The Huanuo FlowLift Single is rated from about four and a half pounds to about twenty. The Jarvis Single Monitor Arm is rated from four and a half to about twenty. The Ergotron LX Desk Mount is rated from seven to twenty-five. Her screen sits comfortably inside the first two. It sits right at the bottom of the Ergotron's range, with no margin. If her real weighed number came in at six and a half pounds, that arm would push the screen up. The weighed number decides it, not the size of the screen.

Too heavy fails the other way: the arm sags. Sag also comes from a tension screw left loose, or from a gas spring losing pressure. So when you read that an arm sags or wobbles, ask under what conditions. How heavy was the screen, how far was the arm stretched out, and was the tension set? A report of wobble on a thirty-two-inch screen at full reach, on a desk at standing height, tells you little about a seven-pound screen held close. Shape matters too. A deeply curved screen pushes its weight forward from the mounting plate, and that leverage can make the tilt joint droop even when the total weight is in range.

Big or multiple screens change the choice. A second screen side by side needs a dual arm or two arms. Stacking one screen above another is where poles and hybrids earn their place. A heavy ultrawide needs a heavy-duty arm rated well above its weight, with a stiff tilt joint.

Here is where OCDevel's research stands, as of its digest dated September 2026. OCDevel rates its monitor-arm research as partial. It carries thirty-five arms, twenty-two with full write-ups, and it compares only within the researched set. Of the ones it has researched, it treats the Ergotron LX Desk Mount as the reference premium single arm, citing its constant-force spring, aluminum and steel build, clamp and grommet kit in the box, and ten-year warranty. It lists the Jarvis Single Monitor Arm as a strong mid-tier gas-spring arm with thirteen point two inches of travel and a ten-year warranty, which it calls uncommon for a gas arm. It also features the Huanuo FlowLift Single as a budget gas-spring arm, but that row is specifications and owner ratings only; OCDevel has not done a full write-up on it. A popular listing with many stars does not show how it holds up over years.

What the digest settles is which arms are researched, what their rated loads and warranties are, and how OCDevel ranks the researched ones. What it doesn't settle is how any arm behaves with your particular screen and desk. That still comes from your weighed load and your own test.

Next, the desk side. Most arms attach one of two ways. A clamp is a C-shaped bracket that grips the desk's back edge from above and below. Clamps typically fit tops from under half an inch to about three inches thick, so a one-inch top is easy. But the lower jaw needs a flat, clear patch underneath, usually two and a half to three and a half inches in from the edge. On a standing desk, a crossbar or rail within two inches of the back edge can block that. Check under your top before buying. A grommet mount uses a bolt through a cable hole in the top, with a plate underneath. It is the answer when the frame blocks a clamp or the desk is pushed against a wall. Many factory tops, possibly Mara's, have no hole, and drilling one may affect a warranty, so check the desk maker's rules first.

The core matters too. An arm levers a lot of force into a small area, and particleboard under laminate can crush. Many makers recommend a steel reinforcement plate to spread the load. Hollow-core tops, filled with paper honeycomb, should not take a clamp at all. That kind of desk is a case where the original stand or a riser is the right answer.

Installation follows the arm's manual, since arms differ. The usual order goes like this.


	Fit the protective pad, slide the clamp fully onto the edge, and tighten it evenly and firmly, but not so hard that the core crushes.

	Set the arm's pole or post into the base, then fit the arm sections and tighten their set screws, including any swivel limit.

	Screw the mounting plate to the screen with the right M4 screws, adding spacers if the holes sit in a pocket, then hook the screen onto the arm until the lock clicks or the screw is tight.

	With the screen mounted, hold the arm level and turn the tension screw, often with a five- or six-millimeter hex key, a few turns at a time: more tension if it sinks, less if it rises. Stop when it stays wherever you leave it.

	Tighten the tilt joint so the screen doesn't nod forward.



The manual shows which way is plus and which is minus. Direction differs between models, so follow it rather than a video of another arm. A lighter twenty-four-inch screen often needs tension turned well down from the factory setting.

Cables need two kinds of slack. The first is at the arm's joints: run the cables through its channels with loose loops at each bend, so extending or rotating the screen never tugs a port. The second is for the desk itself. The desk moves about a foot, twelve and a half inches, between Mara's presets, so any cable from the desk to the floor needs a loop long enough for full travel. Mounting a power strip under the desk lets most cables move with it, leaving one cord to the wall.

Then test the whole travel. Keep three or four inches between the desk's back edge and any wall or window sill, so the arm's elbow can't hit it. Run the desk from sitting to standing and back three to five times, watching the screen. Does it drift down or creep up after the move? Does it keep bouncing when the desk stops? Does any cable pull tight at the top, or get caught in the legs at the bottom? Only when all runs are clean do the final cable ties go on. After that, redo the readability checks from earlier, in both positions, on real work.

Compare cost the same way you did for the desk. Look at the arm, a plate if the core needs one, and the warranty. Check which parts are covered, since a gas spring that wears out is the likeliest repair. OCDevel's tables earn a commission on their links, and a commission never buys a pick. The current arm comparison lives at ocdevel dot com slash ergo slash monitor dash arms.

If you'd like to check your own setup, here is a quick self-test. At your normal sitting height, measure from the floor to the top of your screen and to your eyes. Stand, raise the desk to your standing height, and measure both again. If the gap between them changes by more than an inch or two, you have found the problem any new support must solve. If it doesn't, what you have may already be enough. Take those two measurements today.



4. Fitting the Pointer to the Hand and the Work

Mara's pointer at the seated desk height

Mara's desk is at its seated preset of twenty-eight and a half inches. Her monitor stand is set and staying put. In front of her sits the same laptop she started with, and under her right hand is its built-in touchpad. That touchpad is the pointing device for this chapter. The question here is what Mara needs from a pointer, and whether she can get it without spending anything.

Start with her work. Mara is an illustrative example, and her numbers show the method, not yours. She does two very different kinds of input. Most of her day is long stretches of typing. In between, she does image work that needs precision. She selects a small region and drags its edges into place. She traces around an object to cut it out. She nudges a layer a few pixels at a time. Those jobs ask the pointer to stop exactly where she means it to stop and to stay still while she clicks. Typing asks something else of the pointer: that it stays out of the way, close enough to reach without a big shift of the arm.

So watch her work for a few minutes before changing anything. On the laptop at the desk, the touchpad sits right below the keys. Reach is short, which is good. But there is a cost. Her palms rest on or near the pad while she types, and now and then the cursor jumps and lands her typing in the wrong place. In image work, she drags with one fingertip across a pad only a few inches wide. A long drag runs out of room. She has to lift, reposition and keep going, and each lift is a chance for the selection to slip. When she clicks to finish, the press itself can nudge the cursor a pixel or two. Those are the things to write down: where the pointer sits relative to her typing hands, how far she reaches, where errors happen and how much effort a fine edit takes.

There is one more check. Her keyboard and touchpad are attached to the laptop, so their height is set by the laptop, not by her elbows. The desk preset was chosen for her elbow height, so the laptop deck sits close to the right height. The pointer's height is set by whatever surface it sits on, and for an external pointer that surface is the desktop itself.

Now make the free changes, one at a time.

The first is placement. If Mara owns a plain external mouse, or can borrow one from a drawer or a friend, plug it in. Most laptops accept one without any setup. Put it close beside the keyboard on her pointing side, at the same height as the keys, so her elbow stays near her body and her forearm points forward. Placement matters because of shoulder reach. A mouse parked out to the side, past the end of a full-width keyboard, pulls the upper arm away from the body and turns it outward. Do that thousands of times a day and you have repeated reach work, not just pointing. Close beside the keys, the same movement comes mostly from the forearm and wrist. Her keyboard is the laptop's own, which has no number pad, so the mouse can sit right up against it. That alone shortens the reach compared with someone using a full desktop keyboard.

The second change is settings, and here the operating system already has everything needed. On Windows, the pointer controls are in Settings, under Bluetooth and devices, then Mouse. There is a slider for mouse pointer speed and a switch called Enhance pointer precision. The older Mouse Properties window, opened from the link for additional mouse settings, has a Pointer Options tab. Its motion slider has eleven steps, and the sixth step is the neutral one: one unit of hand movement becomes one unit of cursor movement, with no scaling. On a Mac running Sonoma or Sequoia, open System Settings and then Mouse to find the tracking speed slider. Behind the Advanced button is a switch for pointer acceleration.

Acceleration is the setting that matters most for Mara's image work, so understand what it does. With acceleration on, the system moves the cursor further when your hand moves fast and less when it moves slowly. That helps you cross a big screen with a short flick. It makes precise work harder, though, because the same hand distance gives different cursor distances depending on speed. When she traces an edge, she builds up a feel for how far her hand must move to reach a spot. Acceleration keeps changing that relationship. With it off, cursor travel matches hand travel in a fixed ratio, and her hand can learn it.

So for the trial, turn acceleration off. On Windows, untick Enhance pointer precision. On the Mac, set pointer acceleration to off. Leave the speed slider at its neutral middle step. If the cursor then feels too slow to cross the screen, a mouse with its own sensitivity setting is the cleaner fix, and she can change that in the mouse's own software if it has any. Precise masking work commonly runs at a low sensitivity, somewhere around four hundred to eight hundred dots per inch. Dots per inch is how many position steps the sensor reports for each inch the mouse moves. A plain borrowed mouse may have one fixed value, and that is fine for a trial. Use the system slider gently and note where she left it.

The third change is one remapped action. Built-in options are limited, and that is useful to know before you buy anything. Windows lets you swap the primary button between left and right. It also sets how far each notch of the wheel scrolls, either a number of lines or one screen at a time. On the Mac, you choose which side gives the secondary click and whether scrolling is natural or traditional. Neither system will remap the extra side buttons on its own. That job belongs to the mouse maker's software, like Logitech Options Plus, KensingtonWorks or ELECOM's Mouse Assistant. Those programs can assign a thumb button, sometimes only inside one program like Photoshop. Some can also set a button that drops to a slow, precise mode while held. For Mara's trial, choose one thing that her work actually repeats. If she scrolls long documents between edits, set the wheel to three lines a notch so she can scroll without skipping past what she needs. If the borrowed mouse comes with its maker's software, one thumb button set to undo is a good single change for image work.

Now test it on real work, at both desk heights. At twenty-eight and a half inches seated, she makes a rectangular selection and drags it to a set of guide lines. She drags a layer across the full width of the screen. She traces around a small object at high zoom, then clicks to finish. Then she presses her standing preset of forty-one inches and does the same three things. The desk and pointer move together, so the geometry should hold. But standing changes how people lean, and only the trial will show whether her wrist stays the same.

What does she inspect? Accuracy: does the cursor end where she aimed, and does the click leave it there? Unwanted movement: does it drift or jump during typing or clicking? Effort: does her shoulder lift or her hand clench during the tracing? And errors: how often does she undo? Say Mara finds that the mouse beside the keys, with acceleration off, lets her trace cleanly at both heights. The click no longer shifts the edge of a selection. Her shoulder stays down. One thing is still left: after an hour of image work her wrist feels the flat position. That is a measured problem. It does not justify a purchase yet, but it tells us what any device would have to fix.

Pointer forms and how they move the work

A pointing device decides which part of your body does the moving. An ordinary mouse sits flat with the palm facing down. That forearm position is turned inward, and the small muscles that hold it there stay working. Fine moves come from the wrist and fingers. Long moves come from the elbow and shoulder sliding the mouse across the desk. It is the form almost everyone already knows, so it costs no learning time. For precision it starts strong, because the wrist and fingers can make tiny, reliable corrections. The drawback over long sessions is the one Mara noticed: the wrist sits planted and the forearm holds its turned position.

A vertical mouse stands the hand on its side, tilted up roughly forty-five to seventy-five degrees, like a handshake. The forearm turns less, and big sweeps shift more toward the elbow and shoulder. People usually settle in within one or two weeks. There is a catch that matters for Mara. The buttons are on the side, so pressing them pushes sideways, and that can shove the sensor a pixel unless the thumb holds against it. Fine image work can feel worse at first, then improve.

A trackball turns the problem around. The device stays put and you roll a ball. That means it needs no room to slide, and it can sit right against the keyboard. With a thumb trackball, the arm, wrist and other fingers rest still and the thumb does all the moving. That works well for layout, choosing photos and basic retouching. Very fine tracing can be shaky, because the thumb has a limited range and small natural tremors. A finger trackball puts a large ball in the middle, moved by the index, middle and ring fingers, while the thumb and pinky click. One finger can steady the ball while another makes a tiny correction. That suits smooth curves and precise drawing well. It takes longer to learn, often two to four weeks, because the hand has to separate pointing from clicking.

This is why no form fits every hand. A different illustrative person shows how. Picture someone with a large hand who is left-handed. Most sculpted mice and almost every thumb trackball are shaped for the right hand. For that person, the realistic choices narrow to a symmetrical shape that works in either hand, usually an ambidextrous mouse or a center finger trackball. A small sculpted mouse also leaves a large hand gripping with fingertips, which is its own strain. A person whose main work is long typing with occasional clicking might prefer a thumb trackball for its short reach. Someone doing Mara's precision tracing might find that same thumb ball the worst fit.

Trackballs add parts worth understanding. Ball size changes the feel. Thumb balls usually run about thirty-four to thirty-six millimeters across. The GameBall Thumb is thirty-four and the ELECOM IST PRO is thirty-six. They are light enough to flick fast, but they offer little surface for steadying with more than one finger. Center finger balls of fifty millimeters and up carry more weight, which smooths out small tremors, and they leave room for several fingers.

What the ball rests on matters even more. Most trackballs use static supports: three or four small fixed beads of ruby, ceramic or silicon nitride. The ball slides over them. They are quiet and smooth once moving, but it takes a little extra push to get the ball started. That starting friction can make the cursor overshoot a single-pixel correction. Skin oil and dust also collect on the beads and form rings, so the ball needs popping out and wiping, sometimes weekly, sometimes daily. Roller supports put the ball on tiny spinning bearings. Starting friction drops nearly to zero, which helps slow, careful tracing. The trade is some spin noise. Over time, lint can work into the tiny bearings, which then need blowing out or replacing. A listing that says ceramic or ruby names a material, not a result. How it feels depends on the shape, the polish, the ball and how clean it is, and no component name tells you how long it lasts.

The rest of a specification sheet needs the same care. Scrolling may be a wheel, a ring or a twist of the ball itself. Button count only matters if the software lets you assign the buttons. Sensitivity is set by the sensor and its software. On connections, wired is the steadiest: no radio interference, no battery and no wake-up delay after sleep. A small wireless receiver plugged into a USB port behaves close to wired. Bluetooth is convenient and frees the port, but it adds delay. Multi-device switching lets one pointer move between a laptop and a second computer at the press of a button. Check whether the device charges by cable while you use it, or whether the charging port only charges.

Polling rate is the specification most often misread. It is how many times each second the device reports its position, measured in hertz. A box may say a thousand hertz, but that figure belongs to one connection mode. Bluetooth works at roughly a hundred and twenty-five to a hundred and thirty-three hertz, whatever the box says. Office devices on a wireless receiver often run a hundred and twenty-five to two hundred and fifty, to save battery. The thousand-hertz figure usually means the receiver or the cable. The ELECOM IST PRO, for instance, is described as reporting at a true thousand hertz, and it offers Bluetooth, a wireless receiver and a cable. Used over Bluetooth, it would not deliver that rate. Ask which mode you will actually use, then read the number for that mode.

As for what to buy, OCDevel's comparison of trackballs and ergonomic mice lists twenty-eight products, with full research behind only seven. Its own research notes call that coverage thin. That makes the table a catalogue, not a ranking, and it names no winner. It does carry write-ups on devices like the ELECOM IST PRO, the GameBall Thumb, the Logitech MX Master 4 and the budget Nulea M501. It also explains the buying factors: bearing type, form, ball size, scrolling, connection and software. A full tested comparison of this family has not been done. So the honest way to settle Mara's question is the test she has already started: change one variable, repeat the same three tasks, and record accuracy, drift, effort and undos. The current list lives at ocdevel dot com slash ergo slash mice. Those tables earn a commission on their links, and a commission never buys a pick.

Mara's plan follows from her result. Her measured problem is the flat wrist during long image sessions, and nothing else. A vertical mouse or a finger trackball would be the candidates, chosen for that wrist position. She should not buy either yet. First she uses the free setup for a week. If the wrist complaint persists, she borrows or buys one candidate from a seller with a clear return window. Keep the old mouse beside the new one for the first week or two, using the new one for low-stakes browsing and the old one for deadline work. Start the new device at low sensitivity and raise it as control settles. Change only one thing every few days, and note the date and the setting each time, so the old arrangement stays one step away. The installed total stays at about three hundred and ten dollars, the illustrative early-to-mid-twenty-twenty-six figure for the desk, because nothing has been bought. If a device is kept, its price gets added with its date. If her hand pain persists or gets worse, that calls for an assessment from a doctor or physical therapist, not a more expensive device.

The keyboard comes next. Before then, try one thing today: open your mouse settings, turn acceleration off, and trace one careful selection.



5. Fitting the Keyboard to Mara's Long Typing

Watching Mara type before changing the keyboard

Mara's pointer trial is written down. Her mouse sits beside the keys, acceleration is off, and one button does undo. Now we turn to the hands that type. Mara is still our illustrative example. Her numbers show the method. They are not your numbers.

The question for this chapter is simple. What does Mara's typing need from a keyboard at both of her desk heights? And how much of that can she get before she spends anything?

Right now she types on her laptop's own keyboard. That keyboard is built into the laptop, so it goes wherever the laptop goes. In chapter one, that was the trouble. When she raised the laptop to bring the screen up, the keys came up too, and her hands went high above her elbows. Since then, a lot has changed. She has a sit-stand desk with two saved heights. The seated preset is twenty-eight and a half inches, and the standing preset is forty-one. Those match her adjusted seated elbow and her standing elbow. Her monitor sits on its own stand, and one stand setting works at both heights. So the laptop screen no longer has to set her gaze. The monitor does that now. The laptop is free to go wherever the keys work best.

Before moving anything, we watch her work. We are looking at two kinds of typing, because her day has two.

The first is long typing. She writes reports and long emails, sometimes for an hour or more without a break. In those stretches she uses letters, the space bar, backspace and the arrow keys. Errors show up as backspacing. Fatigue shows up as a change in posture.

The second is image work. Here she barely types words at all. Her right hand stays on the mouse. Her left hand presses shortcuts: undo, redo, zoom in, zoom out, the keys that change brush size, and holding a key down to pan around the image. Many of these shortcuts need a modifier, such as Control on Windows or Command on a Mac, held at the same time as a letter. So her left hand spends a lot of time stretched between a modifier in the corner and a letter near the middle.

We watch four things in both kinds of work.

Reach is the first. How far do her fingers stretch to the keys she uses most? Does her hand have to leave its home position to find a key?

Wrist angle is the second. Looking from the side, does the wrist bend up or down? Looking from above, does it bend sideways toward the little finger? That sideways bend has a name. It is called ulnar deviation. It happens when the hands are closer together than the shoulders, so the forearms angle in and the wrists bend back out to line up with the keys.

Shoulder width is the third. Are her hands roughly as far apart as her shoulders, or are they pulled in toward the middle of her chest?

Errors are the fourth. Which keys does she miss? When does she miss them? Are they missed early in the hour, or only late?

Then we check all four at both presets. Sitting at twenty-eight and a half inches, and standing at forty-one.

Here is what Mara's watching session finds, as an illustrative account. The laptop sits flat on the desk, with the mouse beside it. Sitting, the laptop's keys are a little above her elbows. A laptop's keyboard deck is raised off the desk by the laptop's own thickness, so the keys sit perhaps three-quarters of an inch above the desk. That is a small gap, and it mostly works. Standing gives the same result, because the desk preset matches her standing elbow the same way. So height is close to right at both presets. That part of the problem was solved in chapter two, when the desk heights were matched to her elbows.

What is not solved is width. A laptop keyboard is narrow. Mara's home keys are only a few inches apart, and her shoulders are much wider than that. So her forearms angle inward, and after forty minutes of report writing her wrists are bent outward. Her shoulders also creep forward a little. In image work, the reach problem shows instead. Her left little finger lives on the Control key in the far bottom corner. Her ring or middle finger stretches up toward letters like Z for undo. She also has to find the bracket keys for brush size, which sit on the right side of the keyboard, while her right hand is on the mouse. So she either takes her hand off the mouse or makes a long reach across.

Now we know what to fix. Width during long typing. Shortcut reach during image work. Height is mostly fine.

Two free changes

The series has one habit that has paid off every time. Try the change that costs nothing first, on real work. Then let the result decide whether there is even a product question to ask.

Mara has two free changes available.

The first is the one she is already using, done carefully. The laptop lies flat on the desk surface, which already sits at elbow height. Nothing props it up. The monitor handles her view, so the laptop screen can sit low and simply be ignored, or used as a second screen for reference. We test it at both presets, using the same report and the same image task each time. The result is that the height is close and comfortable. The pointer is right beside the keys, as chapter four arranged. But this change cannot make a laptop keyboard wider. The forearms still angle in. It also does nothing for shortcut reach. So the first free change confirms the height and leaves width and reach open.

The second free change is a borrowed external keyboard. Mara has a friend's ordinary full-size board, the kind with a number pad on the right. An external keyboard does one important thing. It separates the keys from the laptop completely. Now the laptop can go anywhere, even off to the side, and the keys can go exactly where her hands want them.

She sets the board flat on the desk in front of the monitor and repeats the tests at both heights. Two things improve. A full-size board has slightly more room between the keys than her laptop, and the keys travel deeper when pressed, so long typing feels a little more relaxed. It also has a full set of keys, including separate navigation keys like Home, End, Page Up and Page Down. That helps her report editing.

Two things get worse. The first is the number pad. It sits to the right of the letters, so it pushes the mouse further right, by about the width of the number pad. That is several inches. Her right arm now reaches out sideways to find the mouse. The careful placement from chapter four just got undone. The second thing is width. A full-size board still puts both hands next to each other in the middle. Her home keys are a bit further apart than on the laptop, but not by much. The inward angle of her forearms barely changes.

There is a small fix she can try within the borrowed-board test. She can slide the board left, so the letter keys, not the whole board, sit centered on her body. That brings the mouse back a little closer. It helps, but the number pad is still in the way.

So we record what each change fixed and what it left open. Laying the laptop flat confirmed that the desk presets put her keys at the right height, sitting and standing. The external board proved that separating the keys from the laptop works. It improved long typing a little and added useful navigation keys, but it pushed the mouse out. Neither change fixed the width of her hands. Neither change fixed the shortcut reach during image work.

That leaves two open problems. One is about the shape of the keyboard. The other is about which keys do which jobs. Those are different problems with different answers. The shape problem might need new hardware. The key-job problem might be solvable with software she already has. We look at both, because the cheapest answer to one might not touch the other.

The record so far

Mara's record now has a keyboard line. Laptop flat on the desk at both presets: height acceptable. Borrowed full-size board: separates input, adds navigation keys, pushes mouse right by the number pad's width. Open: hands narrower than shoulders in long typing; left-hand stretch to modifiers and right-side shortcuts in image work. Installed cost of the whole build is still about three hundred and ten dollars, all of it the desk. Nothing has been bought for typing.

That cost line matters. The desk was bought because a measured requirement said so. A keyboard should be bought the same way, or not at all. So the next step is not to shop. It is to understand what different keyboard shapes actually change, so we can tell whether any of them answers Mara's open problems, and at what cost in learning.

Choosing and configuring a keyboard for Mara's typing

Ergonomic keyboards come in shapes that look strange the first time you see them. Each odd feature changes one specific thing about reach or angle. If you know what each feature changes, you can match it to a problem you actually measured. If you don't, you end up buying a look.

Let's take them one at a time, starting from what Mara has now.

A split keyboard is cut into two halves, one for each hand. Some are joined by a hinge. Many are two fully separate pieces linked by a cable or by wireless. The point of the split is simple. You can move the halves apart until each half sits in front of its own shoulder. Then the forearms point straight ahead instead of angling in, and the wrists have no reason to bend outward. This is exactly Mara's width problem. A split does not change how far any single finger reaches to any single key. The letters are where they always were on each half. That is why a split is usually the easiest change to learn. The main surprise comes for people who type certain middle keys, like B or Y, with the "wrong" hand. On a split, those keys are on one half only, so that habit has to change.

Splay is the angle of each half. With the halves apart, you can also rotate them so the front edges point slightly outward, like the two sides of a shallow V. That lines each half up with the forearm coming toward it. Splay fine-tunes what the split started. It costs nothing to adjust on a board with separate halves.

Tenting means raising the inner edge of each half, so the halves tilt like the two sides of a tent roof. Your forearms naturally rest a little rotated. Laying the palms perfectly flat on a desk twists the forearm further than its resting position. That twist is called pronation. Tenting lets the hands sit partway between flat and the handshake position. The keys stay the same distance from each other. Only the angle of the hand changes. People report that steep tenting, past about fifteen or twenty degrees, feels unfamiliar at first, even though finger-to-key distances have not moved. Tenting also raises the board a little, which matters for typing height. Mara would need to recheck her elbow-to-key gap at both presets after tenting.

Row stagger versus column stagger is about how the keys line up. On an ordinary keyboard, each row is shifted sideways from the row above it. That is row stagger. It is left over from typewriters, where the mechanical arms under each key needed room. Because of that shift, many fingers reach diagonally to the row above or below. Column stagger lines the keys up in straight vertical columns, one column per finger. Then each column is shifted up or down to match finger length. The middle finger's column sits higher because that finger is longer. The little finger's column sits lower. Each finger moves straight up and down instead of diagonally. This mainly helps people who type long stretches by touch. It is also harder to learn than a split. Reports put the slowdown at about one to three weeks, and most of the trouble is on the bottom row, where Z, X, C, V and B used to sit at a slant.

A thumb cluster is a small group of keys under each thumb. On an ordinary keyboard, both thumbs share one long space bar, and that is nearly all they do. The thumbs are strong and close to the keys, but they sit mostly idle while the little fingers stretch to the corners for Control, Shift and the rest. A thumb cluster moves some of that work to the thumbs. This touches Mara's shortcut problem directly. If Control sat under her left thumb, she would not need to stretch her little finger to the corner every time she pressed undo. A thumb cluster needs a layout that puts useful keys there, which we'll come to.

A concave keywell sets the keys into a curved bowl rather than on a flat plate. Each finger closes in an arc, and a keywell places the keys along that arc, so fingers travel less to reach the far rows. Of all the shapes, this has the steepest reported learning curve, about two to four weeks. It also works best for strict touch typists, because there is no flat area to wander across. It also asks you to get your arm and desk height right, because the bowls only fit if your hands arrive at the right angle.

None of these is the best shape for everyone. Each one answers a particular reach or angle. Two contrasting cases make that clear.

Imagine a broad-shouldered person, much wider across the shoulders than Mara. On a laptop keyboard, their forearms angle in even more sharply, and the outward wrist bend is larger. For them a split is likely to be the change that matters most, with the halves set far apart. A keywell might add little if their fingers already reach the rows comfortably.

Now imagine someone who types very little, but who works all day through shortcuts in a video editor or a spreadsheet. Width barely matters to them, because they are never in a long typing stretch. What matters is which keys sit under their fingers and thumbs. For that person, remapping keys on the keyboard they already own might solve most of the problem, and a split might solve almost none of it.

Mara sits between those two. She has the long typing, where a split addresses width. She also has the shortcut-heavy image work, where the question is which key does what. That second question can be worked on today, on the borrowed board or her laptop, for free.

Building a layered layout

Two terms first. Key count is how many keys a board has. Many split boards have far fewer keys than a full-size board, sometimes thirty-four to forty-two keys instead of over a hundred. That only works because of layers. A layer is a second, or third, set of meanings for the same keys. Hold one key down, and the keys under your fingers change jobs. Let go, and they go back. It works like the Shift key, which already gives every letter a capital version. A layer key just does the same thing for whole groups of keys.

Let's map Mara's work onto a simple layout. We start with what she uses, not with what a board has.

For letters, she keeps her ordinary layout. Changing letter positions is a huge learning cost, and nothing in her observation points to it. Letters stay on the base layer, the one active when nothing is held.

For modifiers, the problem is the left corner. The simplest fix on any keyboard is to give a closer key the job of Control. On her current board, Caps Lock sits right next to her little finger's resting place. Remapping Caps Lock to Control is a common first change. Her little finger moves a short way sideways instead of curling down to the corner. On a board with a thumb cluster, Control could go under the thumb instead.

For navigation, she holds a layer key, and her right hand's home keys become arrows, with Home and End beside them. Her hands never leave home position to edit a report.

For image work, this is where layers earn their keep. While her right hand is on the mouse, her left hand holds one layer key. On that layer, the keys under her left fingers become undo, redo, zoom in, zoom out, and brush size up and down. The brush-size keys no longer live on the far right side of the board. They are under her left hand, a short press away.

That is a working layout, and it fits on paper. Base layer: ordinary letters, Caps Lock as Control. One navigation layer for the right hand. One shortcut layer for the left hand during image work.

Now, where does that layout live? There are two places, and they behave very differently.

The first is the operating system. The computer catches each keypress and changes it before any program sees it. That works on any keyboard, including her laptop's own and the borrowed board, with nothing to buy. But the layout lives only on that computer. Plug the board into another machine and it acts like a plain keyboard again.

On Windows, the free tool is Microsoft PowerToys, and inside it the part called Keyboard Manager. You open PowerToys Settings, go to Keyboard Manager, and switch it on. Under the keys section you choose to remap a key, press the plus button, press Caps Lock as the physical key, and choose Left Control as what it maps to. Then you press OK to save. There is also a section for remapping shortcuts, which can apply everywhere or only in one program. That is useful for Mara's image editor. One limit matters a lot here. Keyboard Manager does not do layers. It can swap one key for another and change one shortcut into another, but it cannot make a held key turn a group of keys into something else. So on Windows, Mara could get the Control fix and some shortcut changes, but not the shortcut layer.

On a Mac, the free tool is Karabiner-Elements. It first asks for two permissions in System Settings, under Privacy and Security, called Input Monitoring and Accessibility. Then, in its Simple Modifications tab, you pick the keyboard, add an item, and set Caps Lock as the from key and Control as the to key. Layers live in a different tab called Complex Modifications. There you can add a ready-made rule, including rules imported from Karabiner's online collection, that turns a held key into a layer, and then enable it. So on a Mac, Mara's full layout, with both layers, is possible with software alone. Karabiner also comes with a small program called Karabiner-EventViewer, which shows what each keypress really sends. That is how you check that a remap took.

The second place a layout can live is the keyboard itself. Many ergonomic boards have a tiny computer inside, and the program on that computer is called firmware. Change the firmware's layout, and the board carries it to every computer it touches. No helper software has to run in the background. Two firmware families come up again and again. QMK is common on wired boards. ZMK is common on wireless ones.

You usually don't edit firmware by hand. There are friendly editors. For QMK boards set up to support it, VIA runs in a Chrome-type browser. You connect the board by cable, authorize it, and see a picture of the keyboard. You choose a layer, where zero is the base, click a key in the picture, and pick its new job from a tray below. That tray includes layer keys. One kind works only while held. One kind toggles a layer on and off. And one kind does two jobs, acting as a normal key when tapped and as a layer key when held. Changes are written to the board right away. Vial works much the same way and reads the layout straight from the board when you connect. ZMK Studio is the matching editor that some wireless ZMK boards ship ready to use. There is also the QMK Configurator, a website where you build a layout, and QMK Toolbox, a program that loads it onto the board. That route is more involved. It means putting the board into a special loading mode, called bootloader mode, before writing the new firmware. It is the path for boards without a live editor.

Why would Mara pick one place over the other? Operating-system remapping is free and works today on what she has. Firmware remapping only matters once she owns a board that supports it. Then it follows the board between computers. So she starts with the operating system.

Saving, backing up and reversing

A layout you can't restore is a layout you are afraid to change. So the save and the backup happen before the first trial day, not after.

In PowerToys, the Keyboard Manager keeps its rules in a settings file in your user folder, under the PowerToys folder. You can copy that file somewhere safe, or use PowerToys' own settings backup. In Karabiner-Elements, the whole setup is one settings file in your home folder's configuration area, and Karabiner also keeps its own automatic backups beside it. Copy the file. Name the copy with the date.

Reversing is just as easy. In PowerToys you delete a single rule with its trash icon, or switch Keyboard Manager off entirely, and every key goes back to normal. In Karabiner you remove a rule under Complex Modifications, or switch to an empty default profile.

Firmware editors have the same pair. In VIA, the Save and Load tab exports the layout as a file, and loading that file puts it back. There is also a special key you can assign that clears the board's changes and returns it to its original layout. In Vial, the File menu saves and loads layouts, and a reset option in its Security menu wipes changes back to the firmware's defaults. In the QMK Configurator, you export the keymap to a file, and a full reset means loading the maker's original firmware again. Each editor also has a key tester, so after any change you press every key on every layer and watch it register.

Adopting the layout gradually

Here is the adaptation plan. It has five steps, done in order.


	Keep the old setup available, so the laptop's keyboard or the borrowed board can always go back to plain behavior with one switch.

	Change one thing at a time, starting with Caps Lock as Control, and use it for a few working days before adding anything else.

	Write the date of each change in her record, next to what changed.

	During a set report task and a set image task, note backspaces and missed shortcuts, and roughly how long the task took, so a slowdown is measured rather than guessed.

	Add the next layer only when the last change has stopped causing errors, and undo any change that keeps causing them.



That last step matters. A remap that still trips her up after a week or two is information. It is not a test she failed. She turns it off, writes down why, and tries something else.

For Mara, as an illustrative run, Caps Lock as Control settles in within a few days. The shortcut layer goes on her Mac with Karabiner the following week. Her undo errors drop, and her right hand stops leaving the mouse to change brush size. Her shortcut reach problem is now mostly solved with software she already had, for no money.

The width problem is not solved. Software cannot move her hands apart. That is the one open question that points at hardware.

Reading a complete purchase

If Mara ever buys a split board, the price on a listing is only part of what she is buying. A complete purchase has several parts. Each one changes what she has to do and maintain.

Assembled or kit comes first. A pre-assembled board arrives built. A kit arrives as parts, and many kits require soldering, which means joining metal parts with a hot iron. Some boards come both ways. The Cantor Remix and the Cheapino version two, for example, are kits with published parts lists, and both require soldering. The Kinesis Advantage 360 Pro and the Beekeeb Toucan 36, by contrast, can be bought built.

Flashed firmware comes second. Does the board arrive with firmware already loaded, and does that firmware support a live editor? The Toucan 36 arrives with ZMK and with ZMK Studio ready. Kits like the Cheapino use QMK with Vial. You can also expect to load firmware yourself during the build.

Switches and hot-swap come third. Switches are the mechanisms under each key. Hot-swap sockets let you pull a switch out and push a new one in without soldering. That makes switches a replaceable part. You can change the feel, or replace a broken one in minutes. The Dygma Defy uses hot-swap sockets for standard full-height switches. The Kinesis Advantage 360 Pro does not, because its switches are soldered. The same goes for the MoErgo Glove80, whose tight keywell uses soldered low-profile switches. Low-profile switches are shorter and make a thinner board, which can matter for typing height. Full-height switches have the widest choice of replacements. Keycaps, the plastic caps you touch, are often sold separately on kits and must match the switch type.

Tenting hardware comes fourth. The Kinesis Advantage 360 Pro has tenting feet built in. The Toucan provides mounting holes, but tenting legs have to be bought separately. Some kits need 3D-printed wedges. If tenting is part of why you want the board, an untented board plus missing hardware is not the board you wanted.

Connection and battery come last. A wired split joins its halves with a cable. The Cantor uses a TRRS cable, which looks like a headphone cable, and the Cheapino uses an Ethernet-style cable. Then a USB-C cable runs to the computer. A wireless split has a battery in each half, so it has to be charged, and batteries wear out over the years. The Kinesis Advantage 360 Pro and the Glove80 both have rechargeable batteries in each half.

Here is the catch about variants. Some models come in more than one version under one name. The Dygma Defy's base model is wired, and wireless comes only with a higher tier. The Toucan's hot-swap support depends on the exact model. So before buying, match the exact variant against the maker's page, not against a listing that blends them together.

Cleaning belongs in the purchase too. Keycaps can be pulled off and washed. Hot-swap switches can be replaced. Soldered switches mean a broken key is a repair job, not a quick swap. And whatever the board, a backup of its layout file is part of owning it.

What OCDevel's keyboard research does and doesn't say

OCDevel keeps a comparison table of split and ergonomic keyboards at ocdevel dot com slash ergo slash keyboards. As of early October twenty twenty-six, it lists thirty-eight boards, and nine have a full research write-up behind them. OCDevel itself rates the keyboard table as thin. In its words, it is a catalogue, not a verdict. It names no winner and does not claim to have tested the list. So we won't rank anything from it either. A deeper research pass on keyboards has not happened yet.

What the table is useful for is its buying axes. In OCDevel's scoring, thumb ergonomics is the most critical factor. It treats two or three thumb keys per side as the comfortable range. It calls thirty-four to thirty-six total keys the sweet spot for minimal split boards, because layers carry the rest. And it treats a live layout editor like VIA, Vial or ZMK Studio as critical for ease of use. Those are OCDevel's positions. They are reasonable criteria to read a board against. They are not a test result showing that one board suits your hands.

For Mara, the table helps her narrow the question. If she ever buys, she'd want a split with a thumb cluster of two or three keys per side, an editor she can use live, and tenting hardware included or available.

Mara's decision

Here is what goes into her record. Shortcut reach is solved by remapping in Karabiner, backed up and dated. Width is still open. The candidate answer is a split board, with the halves set to shoulder width. Its expected learning cost is low if the keys keep ordinary row stagger. It runs higher, roughly one to three weeks of slower typing, if she picks column stagger, and more again for a keywell. She also has to recheck typing height at both presets if the board is tented. Nothing is bought. Installed cost stays at about three hundred and ten dollars.

What would justify the purchase? Her rule is that the outward wrist bend during long typing is still there after the remapped layout has settled for two weeks. Then she buys, to that requirement, with the exact variant checked.

One more line belongs in the record. A keyboard changes reach and angle. It is not a treatment. If aching, numbness or tingling continues in her hands or wrists, the next step is a qualified clinician, not a more expensive board.

One more note, before your own step. OCDevel's tables earn a commission on their links, and a commission never buys a pick.

Here is an optional exercise if you want it. Today, sit or stand at your usual typing height. Look down at your hands from above for one minute of normal typing. Notice whether your forearms angle inward toward the middle of the keyboard. Then pick the one key your little finger stretches to most often, and write down which key it is and what job you would move closer.
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