Conical-Concentric Ring Cutter Tool

Background
The purpose of this paper is describing how to construct a ring cutting tool that has evolved in my shop
over the past 25 years. But first I'll bore you with a little history so that I might give credit where due.
I first designed and built a prototype tool in 1991 for a good friend and neighbor who had an interest in
turning the classic “Bowl-from-a-Board”, but was frustrated with the tedious requirement of cutting
half rings with a band saw or full rings with a scroll saw. The first tool I designed was machined from a
piece of ½” plate steel using a Wire EDM in the University of California, Santa Barbara Mechanical
Engineering Machine Shop. This first version of ring cutter tool met the general design goals, but had a
number of user issues that we then planned on addressing. Unfortunately, my friend soon afterward
died of cancer, and I had no reason at the time to pursue further development. Some years later, I
attended a demo by Ed Zebic at one of the San Diego Woodturners monthly meeting and was most
impressed with a “Bowl-from-a Board” that he had turned using the traditional ring cutting method. It
seemed promising then to dust off the forgotten tool and make some modifications. Over the next few
years, I turned several dozen bowls using the modified tool, and while cognizant of some of its
shortcomings, I adjusted to the tool's quirks
In 2010, I became a founding member of the Southern Utah Woodturners and in one of the early
meetings I demonstrated the use of the Tool. Several of the members expressed an enthusiastic interest,
but it was clearly not a device that could be easily built by the average woodworker or cheaply in the
average machine shop. It still had some user issues that needed to be addressed, so at that point I started
a redesign to correct both issues.
My bother-in-law, Max Holt (a rancher, turner, tool enthusiast and consummate Jack-Of-All-Trades)
was visiting from Alberta Canada and he suggested using telescoping square tubing for a better way to
achieve more accurate blade alignment across the disc. A quick trip to the local steel supply shop and
three hours later the prototype tool was being tested on my lathe. Minor changes and some tweaking
have resulted in the present design, but it is still a work in progress.
I will describe the tool that I am currently making as it works well and is cheap and easy to construct. If
you are planning to actually make a ring cutting tool, I would encourage you to use your imagination
and some poetic license to build a better or simpler tool. Let me know what changes you would
suggest.
I decided that the best way to do this paper, would be to build another tool from scratch and shoot some
pictures at various stages along the way, so here it is.
Thank You for your interest

Grant Johnson
jjngrant@gmail.com

Require Materials
Guide Tube Assembly

The Guide Tube Assembly's sole function is to provide accurate alignment between the front and back
side cuts through the bowl blank. The goal is to do this with accuracy and with as little set-up difficulty
as practicable. There is no “Best” design to accomplish this, so use your imagination. What I present
here works for every bowl that I have envisioned to date, but the general design leaves a lot of room for
shape and dimension variations. My brother-in-law, Max Holt elected to build one for him using all
steel construction with parts welded or brazed together.
Guide Tubes: 2 pieces of 3/4” square, thin wall tubing. 5 to 6 inches long. Back Side Tube cut with
both ends square. Front Side Tube cut with one end square and the other end with a bevel angle
between 32 and 38 degrees. A 5” minimum length is specified as it is long enough minimize the effect
of the very slight clearance between the Guide Tubes and the cutter handle. A 6” maximum length is
suggested as there will probably be a weld seam burr that will have to be filed down on the inside of
the guide tubes. It could prove difficult to reach further than 6”with a typical small file. Source: Metal
Supply Shop
Top and Bottom Plates: 2 pieces of 12mm Baltic birch plywood cut 10” by 4”. Chosen primarily for
stability but also for aesthetics. It makes a more attractive finished product.
Filler Plate: 1 piece of very dry rift cut or quarter cut hardwood 10” by 3 1/4“ to 3 5/16” and milled,
planned or sanded to a thickness off or very slightly ( a few thousands of an inch) greater than the
outer dimension of the Guide Tubes

Tool Post: 1 Piece of mild steel rod the diameter to fit your lathe banjo and long enough to reach to the
center-line of the lathe spindle when locked in the banjo. Generally about 6 inches. Source: Metal
Supply Shop
Wood screws long enough to attach the top and bottom plates to the filer plate without penetrating the
opposite side. Glue to bond the Guide Tubes in place and to bond the top and bottom plates to the filler
plate. I recommend epoxy for the former and wood glue for the later as epoxy has good cohesive
properties and works well with steel.

Cutting Tool Assembly

Tool Handle: 1 piece of 5/8” thin walled square steel tubing 16 to 18 inches long. The length is greater
than is necessary for the finished tool, but is required for Guide Tube alignment. The handle may be cut
off after construction is complete to whatever length you desire. Source: Metal Supply Shop
Blade Retaining Bars: 2 pieces of 3/16” by 1/2” mild steel flat bar stock 5 to 6 inches long. The width
and thickness are important to a successful design so don't substitute here. Source: Metal Supply Shop
Retaining and Adjusting Set Screws: 4 each, 1/4” long socket head set screws. The 1/4” length is
important, but they can be #10-24, #10-32, 1/4-20 or 1/4-28. All will work. You will need to drill and
tap the retaining bars for the set screws, so if you do not have a tap and will have to buy one, I
recommend the #10-24 as it is the more common and generally useful thread sizes to have in your tool
box. Taps are available at hardware stores and the big box stores for around $7.00 and come with a drill
bit. Set Screws are also available at the same places for around $0.40 each or from online supply
houses like ENCO for $0.06 each when purchased in bulk in 100 piece boxes.
Cutter Blade: In the vernacular of the machinist these are “Cut-Off Blades” They come in various
widths from 0.040” to 3/16” and in heights 1/2” to 1 ¼ “, and in various geometries and materials.
What works best for this tool a 1/16” wide by 1/2” high by 4 1/2” long, T shaped , High Speed steel
blade. Source: Local machine supply shop or online. My preferred source is the “LittleMachine.com
(item # 1929 “P1 Cut-off Blade” ($7.95 at last ordering)

Construction Sequence
Guide Tube Assembly

1. Align the Bottom and Filler Plates. Glue and clamp them together.
2. Attach the top plate with screws and double check that the Guide Tubes fit into the space
between the Top and Bottom Plates with the tool handle inserted through the Guide Tubes. The
fit should be snug but not requiring excessive forcefully to seat the Tubes in position. There
should be clearance of no more than a few thousands of an inch. Adjust as necessary by sanding
the Top or Bottom Plate or by removing the Top Plate and sanding the Filler Plate.
3.
Mark the areas for cut-out on the top plate as shown. The angle marked 35 degrees should
actually be 32 to 38 degrees (the same as you cut on the beveled end of the Front Guide Tube).
Mark the location of the Tool Post hole on the bottom plate, as it will be drill from the other side. The 5
½” radius arc is not just there to remove unneeded material for aesthetic enhancement as it provides no
significant strength nor is it necessary to remove for functional reasons.

4.
Make the cuts with a band saw and finish sand as your ego dictates. The sanding won't improve
the function, but it should provide some degree of satisfaction if the finished product looks like you
took some aesthetic pride in you work.

5.
Remove the Top Plate from the Filler Plate, and layout the pieces in preparation for gluing.
Clean the Guide Tubes with acetone to remove any oils that are present and roughen the tubes with
course sandpaper. Apply glue to the wooden surfaces. I use wood glue for joining the plates together
and 5 minute epoxy to bond the Guide Tubes (The epoxy has good cohesive strength and can fill the
small clearance gap, and it bonds well to steel). Orient the Guide Tubes so that they are relative to each
other the same way they were on the tubing before they were cut. The tubing is never exactly square so
the same orientation will assure that the Tool Handle will slide more smoothly though both (The weld
line will aid in orientation). Run the Tool Handle through the Guide Tubes to hold them in strict

alignment during the gluing process. Place the Guide Tubes in position and screw the top plate back on.

6.
Double check that the Guide Tubes are firmly seated and that the Tool Handle slides smoothly
through both, then clamp the assembly together. After the glues have set, screw the Bottom Plate to the
Filler Plate to provide a little extra strength and stability.

7.
Drill a hole through the Bottom Plate, the Filler Plate and part way through the Top Plate for the
post and glue it in with 5 minute epoxy. Give the assembly a final sanding and apply a couple coats of
finish (shellac is my choice) and the Guide Tube Assembly is finished.

Cutter Tool Assembly
Constructing the Cutter Tool is essentially a matter of drilling 5 holes and tapping
3 of them. The first 3 holes are both drilled and tapped in the Blade Retaining Bars near
the locations shown. The holes must be drilled through both bars at the same time so the
holes are co-axial. The exact position of the holes is not a critical factor as long as they
are positioned approximately as marked. The co-axial requirement is to assure that the
set screws will impinge on the included blade directly opposite each other. Otherwise,
fine tuning the blade for accurate cutting will be made difficult and could over stress the
blade.
1.

2.
A good way to drill co-axial holes though the two bars is to cut a dado in a block
of wood that will tightly hold the bars together laterally and to place a block at one end
to hold the ends of the bars together in alignment.

Mark the hole centers with a center punch and use a drill press with a hold-down
clamp if available. Drill one hole and then, without moving the piece on the drill press
table, use the Jacobs chuck to hold the tap to start the threads. Then loosen the tap in the
chuck and raise the spindle out of the way to finish the tapping with a tap wrench or with
a small adjustable wrench. Be careful to not over-torque the tap or put any side force on
it. Frequently back-out the tap a quarter of a turn to clear debris and put a drop of oil in
the hole to lubricate the cutting process. Mark the bars so you can keep the two oriented
as drilled.
3.

Place one of the Retaining Bars centered on the Tool Handle with the ends of the
Handle and the Bar aligned. Mark on the Tool Handle the center of the hole that is 2 1/2”
from the end and the one that is 1/2” from that same end. Center punch the two marked
locations and using a drill press (with a hold-down if available), drill the holes through
both sides of the tubing. If you are using 1/4” set screws use a 5/16” drill bit. If you are
using #10 set screws (which I recommend) use a 1/4” drill bit. File off the burrs caused
by the drilling on both the inside and outside of the tubing.
4.

5.
Check the alignment of the holes in the Handle with those in the Retaining Bars
by inserting the Bars into the Handle and installing the set screws through the holes.
Place a Blade between the bars and tighten the set screws against the blade. Check that
all 4 screws can be backed-out without hanging up on the holes in the Handle and that
both Retaining Bars fit flat against the inside of the tubing. If minor interference exists,
clean it up with a small round file. If there is significant interference, redo the holes at
the other end of the handle. If that should fail, cut 3 inches off one end and try again. It
is important that you have good alignment
6.
Once you have a good fit with fairly uniform clearance around the all set screws,
the next step would really not be necessary as the set screws will extend partially into
the handle holes when the tool is assembled and the bars will be held in place by them.
It can be a little frustrating, however, in keeping the bars aligned when changing blades
and another 5 minutes of work will make the tool a bit easier to use.

The purpose of the third hole drilled and tapped in the Retaining Bars is to accommodate
an alignment pin. The pin is be made from a short piece of machine screw with the same
thread as the set screws. Cut an inch or so from the end on a screw or bolt and mount it
in a hand drill. Run the drill and using your grinder, remove about a 1/4” of thread.

8.
Screw the pin into the end hole of one of the bars so that the newly de-theaded
section is on the side facing the other bar and extends out about a quarter of an inch. Put
a couple of drops of CA glue in the threads to hold the pin in place. After the glue is set,
cut off the excess threaded Sections. Now drill out the threads on the hole in the facing
bar (3/16” for the #10 threads and 1/4” for the 1/4” threads). Put the bars together and
then they will now stay aligned when installing or removing them. The pin should fit
loose enough so the bars can move freely.

9.
Mark the blade with a felt marker and sketch out a cutter blade one inch long and
about 1/4” wide. This narrow cutting blade is necessary to get around the smaller rings
as there will be virtually no clearance kerf being cut with these
Blades. The one inch length is what I have observed to be the maximum practical depth
that can be reliably cut in hardwood without suffering blade breakage or excessive
heating of the blade. This is really not a limiting factor as this is long enough to cut rings
from a 1.7” thick disc at 60 degrees and a 1.0” disc at 30 degrees.

10. The blade is quite easily cut with a dremel 409 cut-off blade if a supporting hand
brace is rigged as shown. The blade may also be ground down to size. All blades are
made of HSS so a little overheating is generally not a serious problem. However, if you
decide to grind the excess steel away, I would suggest you avoid excessive overheating
by frequently dipping the blade in water as you remove material.11.The new blades also
usually come with a 80 degree bevel angle. I believe there is an improvement in
performance if the angle is decreased to about 60-65 degrees. This is more of a gut level

feeling than a studied certainty, but it is my recommendation. After cutting/grinding,
round over the rough bottom edge.

11. Install a blade between the two Retaining Bars and adjust it with the set screws so
that it is centered in the handle and is parallel to the handle axis.

12. Now with the blade fully retracted or in backwards, bevel back the right hand side
of the handle tip and the right hand Retaining Bar. Round over all edges. This will
prevent a nasty gouge in the rings being turned should you accidentally let the handle
push into the disc.

Additional Goodies

These are pictures of the gauge that I use to set the Guide Tube Assembly at the correct
position so the tool cutter blade enters the disc at the desired radius and angle. The
lower part of the gauge in the top picture is a 5/8” square rod that is inserted through the
Front Side Guide Tube for set-up. The brass pin centered at its tip marks the blades point
of entry. The brass pin on the top rod when placed against the disc will set the
GuideTube Assembly at the desired angle. This picture shows the gauge on a calibration
sheet layed-out in 5 degree increments. The Gauge is set for a 60 degree cut.

The gauge inserted into the Front Guide Tube setting the entry point radius and
For a cut at 60 degrees

The Gauge replaced by the Cutter Tool ready to cut

When cutting rings with this tool, the eventual top of the bowl will face the head stock of the lathe.
That means the disc must somehow be mounted to the surface of what will eventually be the bottom of
the inside of the bowl. Mechanical chucks are not a practical solution. I have found that using a
threaded waste block chuck, made of good solid hardwood, is an excellent way of mounting the disc.

The cutting torque exerted by the tool is low even for large diameter discs and the waste block chuck
provides good clearance for the small rings

A collar or hose clamp on the tool post is very useful in mindlessly setting the correct elevation of the
Guide Tube Assembly and a Grip on the Handle is nice. This one is a bicycle handle bar grip.

Good Luck

