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Two lathe related deaths in as many months has raised the issue of safety from a background

concern to the forefront for many woodturners. The first casualty was Michele Dufault, a Yale

undergraduate majoring in astronomy and physics who was asphyxiated when her hair was

caught in a lathe. The second was Joan Kelly, a member of the Mid-South Woodturners, who

was struck by a bowl blank that came apart.

As woodturners, we have chosen a tool that is as dangerous as any in the workshop and we

sometimes take it for granted. 

One of the first things every new woodturner should be taught is that one should not wear long

sleeves, or loose clothing of any kind and should tie back long hair. That is a pretty easy concept

to grasp when one looks at a spinning piece of wood. However familiarity often causes us to

forget the extreme forces at work each time we turn on our lathe. 

Most of us have heard of the guidelines for safe turning speed. RPM times the diameter of the

piece should fall within the range of 6000 to 9000. Using that guideline, a six inch diameter piece

should not be turned at more than 1,000 to 1,500 RPM, a twelve inch diameter piece should be

turned at no more than 500 to 750 and a 20 inch piece, no more than 300 to 450. But why?

Let’s look at the forces that are acting on a piece under those three piece diameters. For those that

may care, the formula I used to estimate G force is: force in g's = 1.12 × radius_in_mm ×

(speed_in_rpm / 1000) ^2. (This formula provided by a World of Woodturners member.)

When applied to a six inch piece, the guideline results in the surface traveling at approximately

18 to 27 miles an hour. That’s not too bad right? Its surface is also exposed to between 76 and

171 G’s. Every ounce of wood on the surface of the piece now has between 5 and 10 pounds of

force attempting to pull it away from the rest of the piece. 

The surface of a 12 piece is traveling at 18 to 27 miles an hour and is subjected to 38 to 87 G’s.

The 20 inch piece is traveling at 18 to 27 miles an hour and is subjected to 23 to 52 G’s.

So we see a couple of patterns emerging. First of all, the surface of each piece is moving at the

same speed when we stay within the guide lines. The bottom line is that if something comes off

the piece, it will hit you at a maximum of 27 miles an hour. Will it hurt? Probably. Will it leave a

mark? Probably. Will it kill you? Probably not, particularly if you are wearing a face shield. 

The second pattern is that the G forces that the pieces are subjected to go down with the

diameter. One could use a lot of math to explain why, but it boils down to the rate of change in

the object’s path and can be illustrated by something familiar to all of us: driving a car in a circle

or around a turn. Try to turn your car in a small circle while holding your speed at 27 miles an

hour. Then, at the same 27 miles an hour,  try it in a medium circle and finally a large circle. As

the circle gets larger, you will feel less force trying to move you to the outside of the circle. The



same thing happens to the surface of your piece.

It is good that the G forces decrease with the diameter. Since the volume of wood in a larger

piece is greater, there is a greater amount of wood trying to pull the piece apart. There is twice

the volume in a 12" piece than a 6" and the 20" piece is over three times the volume of the 6"

piece. As size goes up, the G’s exerted on the piece goes down in approximately the same ratio. 

So the total amount of force trying to pull the piece apart should be similar.  

Finally, let’s take an extreme example. Recently a woodturner was injured (broken jaw, plates,

screws and a liquid diet for six weeks) turning an 18" piece at 2050 RPM. That puts him way

outside the 6000/9000 range. Let’s see how far.

First of all, for an 18" piece, the guideline is 333 to 500 RPM which puts the surface speed and G

loading right with the examples above. RPM of 2050 puts the surface speed at about 110 miles

an hour and the G load at about 960! Each ounce of surface wood is being subjected to 60 pounds

of force trying to pull it away from the rest of the piece. In this case it did. Did it hurt? I would

bet on it! Did it leave a mark? Several. Did it kill him? No. He was lucky. 

A few ounces of wood at 110 miles an hour would be like getting hit with a croquet ball thrown

by a major league pitcher. A heavier piece would be like getting hit by the bat of the current

home run leader in a home run swing.

Those guidelines were developed to help woodturners judge safe speed limits. Can you turn

safely outside those limits? Certainly. Should you? Possibly on occasion. Just be aware, that the

further outside the guidelines you move, the smaller the safety margin is. A recent demonstrator

said, in a nutshell, there are casualties in all hobbies. While that is true and, on the surface seems

to make sense, if it was him that was one of those casualties I think his attitude would change....

Provided  he survived.

Turn safe.

Steve Pritchard



Lathe Speed Guidelines

Method: 

RPM X DIAMETER should fall between 6000 and 9000.

Diameter 6000 RPM 9000 RPM

1 6000 9000

2 3000 4500

3 2000 3000

4 1500 2250

5 1200 1800

6 1000 1500

7 857 1286

8 750 1125

9 667 1000

10 600 900

11 545 818

12 500 750

13 462 692

14 429 643

15 400 600

16 375 563

17 353 529

18 333 500

19 316 474

20 300 450

21 286 429

22 273 409

23 261 391

24 250 375

25 240 360

26 231 346

 


