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Winter doldrums for the kids usually result in toys and books strewn about the living room
floor, which isn’t necessarily a bad thing. An occupied child is less likely to become
involved in mischief, and for that reason we always have a full toy box and bookshelf. I’ve
also found that children (and adults) of all ages enjoy blocks and other toys of wood. Here
is a little game of turned rings that is an excellent exercise in small spindle work, and as
you will see later, math! It also contains a bit of flat work just to keep all woodworkers
happy too! 

 

A Kid-safe WarningA Kid-safe WarningA Kid-safe WarningA Kid-safe Warning

This project is a portable sized puzzle when completed, but if made to the
diagram scale in the book, isn’t a game for small children as the rings could be a
choking hazard. To make this game for kids, upsize it by fifty percent and reduce

the number of rings to three or four.
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Inspiration
This project arose from my discovery of Plate 23 (page 59) while browsing Fred
Crawshaw’s book Problems in Wood-Turning (1909). Although Plate 23 is titled “Ring
Puzzle,” the game is actually a Tower of Hanoi mathematical game. A little research into
this game revealed that it was invented in 1883 by French mathematician Edouard Lucas.
The math part of the game is this: the more rings involved, the exponentially more moves
the puzzle takes to complete. The formula for the minimum number of moves to solve the
puzzle is 2  − 1, where n is the number of rings. 

 

All works published in the United States before January 1, 1925, are in the public
domain, and many titles have been digitized and are readily available for

downloading. Several manual training texts for woodturners were published in
the early twentieth century and remain a great source of inspiration. Fred

Crawshaw’s book is available here.

 

I did the math, and correctly, I think. With six rings, the puzzle can be solved in sixty-three
moves. Because I did the math, and believe me I am no mathematician, you may want to
double check it.

 

How The Game Works
The puzzle begins with the six turned rings stacked on one turned dowel from largest on
bottom to smallest on top. The game is solved by moving the entire stack to one of the
other dowels. However, there are three rules to follow:

1. Only one ring may be moved at a time.
2. Only move a ring from the top of a stack to place on another stack or empty dowel.
3. No ring can be put on top of one that is smaller.

 

Gather Materials
This puzzle requires little material, and most woodworkers will have all that is needed in
scrap and cut-offs (Photo 1). The largest piece is an exercise in flatwork—a simple
dimensioned base for the rings and dowels 1/2"-thick, 5-1/2"-long, and 2-1/4" (13mm ×
14cm × 8cm) in width. The six rings increase in size from 15/16" (24mm) to 1-9/16" (4cm)
in diameter in 1/8" (3mm) increments, so a scrap blank 1-3/4"-square × 3-1/2"-long (4cm ×
9cm) is plenty. The three 3/8" (10mm) dowels are 2-1/4" (6cm) tall, including the 3/8"-long
× 1/4"- (6mm-) diameter tenon on the bottom; an 8"- (20cm-) long × 1/2"-square scrap will
work here. 

 

Drill The Rings
I decided olde school was the spirit for this project, so I completed all the steps with hand
tools and between centers on the lathe. The first thing I did was drill a hole in the endgrain
of the ring blanks using a 3/8" auger bit. I didn’t have a 13/32" (10mm) bit for my brace, so
I figured I would turn the three dowels for the rings 1/64" (0.4mm) smaller and hope for the
best. 

I drilled almost to the bottom of the blank, leaving about 3/4" of material (Photo 2).
Trimming off the undrilled end left me with a 2-1/2"- (6cm-) long blank, enough to supply all
the rings with little waste (Photo 3). That gave me six 1/4"-wide rings with 1/8" between
each ring for my parting tool and a little extra for margin of error. For you engineers, my
rings probably vary 1/32" or so, which may cause you sleeplessness, but doesn’t bother
me.

 

 

Turn A Driver
I selected a scrap of oak about 3-1/2" long—slightly longer than the cut blank (Photo 4).
This would drive my ring blank, so I turned it between centers making a 3/8" dowel, about
2-3/4" long. The dowel part was easy to make; I used my skew with a peeling cut to take
the blank from square to an oversized round, ready for the parting tool and sizing cuts
(Photo 5). I set an outside caliper with rounded tips to 3/8" and used it with the parting tool
to size the dowel (Photo 6). Smoothing cuts with the skew finished the dowel portion of the
driving jig. After verifying the blank fit snugly—but not too tightly—I put a dab of 5-minute
epoxy at the shoulder of the jig and slid the blank home (Photo 7). In retrospect, I should
have used hide glue to keep with the old time feel, but I wanted to get turning right away,
so epoxy was the choice. I should also have glued only the shoulder instead of the dowel
portion, but I ended up with enough waste on the shoulder end that it wasn’t a problem.

 

 

Turn The Rings
After a short coffee break, the epoxy had cured enough to keep the blank from spinning on
the dowel. I marked out the 1/4" rings with 1/8" between them for my parting tool and
parted down to about 1/2" diameter between the ring marks. Sizing the rings was easy with
my skew in peeling mode and the calipers set to the required diameter (Photo 8). I
beveled the edges of the rings about 45 degrees and finished parting through the ring
blank into the sacrificial dowel. The rings slid easily off the driving jig (Photo 9). Only the
largest ring needed light twisting and persuasion.

 

 

Turn The Dowels
I turned the three dowels, laid out per Crawshaw’s diagram (Photos 10, 11). The 1/4"
tenons and tips cause some flex and vibration, but a little stabilization with my hand
worked well. I made sure to slightly undercut the shoulder area where the dowel would sit
on the base (Photo 12). Only one of the completed dowels required a touch of hand-
sanding for the rings to slide freely on it; the other two were perfect off the lathe (Photo
13).

 

 

Make The Base
The base is all flatwork, which I also enjoy. I set my old Stanley No. 77 marking gauge to
the width of 2-1/4", scribed a line, and removed the waste using a hand plane (Photos 14,
15). My stock for the base piece was nearly 7/8"- (22mm-) thick, which meant I needed to
remove almost 3/8" of the thickness. That ended up being a two-minute task with a scrub
plane, which excels at such tasks. With a piece of stock this small, a hand plane is also the
safest approach—this billet is far too small for a power planer or jointer, and even ripping
to thickness with a tablesaw would present some risk.

I drilled the holes in the base for the dowels with a 1/4" auger bit and brace (Photo 16). A
depth stop on the bit ensured I didn’t go through the base and only drilled 3/8"-deep, as
measured from the auger bit cutting tips, not the lead screw. If you woodturners were to
closely examine the bottom of the base like you do a bowl, you will see three tiny holes
where the lead screw peeked through. If I catch anyone doing this, I may cover the base
with green felt!

 

  

This little project was challenging because the parts were so small. Challenging, but
enjoyable. I would encourage anyone wanting a small flatwork and woodturning project to
download Problems in Wood-Turning and get started. Once you make the puzzle, brew up
some coffee or tea, because solving the puzzle in sixty-three moves is only possible if you
don’t make a mistake (Photo 17). 

 

 

About the Author:
Rick Rich is a woodturner from Washington State. He is a member of the American
Association of Woodturners (AAW), the Cascade Woodturners Association in Portland,
Oregon and a founding member of the Southwest Washington Woodturners in Vancouver,
Washington.
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