


I’ve always designed and made my own tools, at least where it
made sense from a skills and cost perspective. Several artists
who have seen photos of them on our website have asked for a
tutorial on how they were made.

But the “old style” tool that I’ve used for many years required a
lot of time and effort and I felt that they were a little beyond the
average artist’s time and cost tolerance. And of course, for my
own selfish reasons, if I can build a tool that performs as well, is
attractive and is quicker to complete, then I have good reason to
keep my toolbox ready with everything I need.

Over a year ago I broke my favorite tool. I decided that I had
suffered long enough without it. So to remake it, I decided to use
my latest design and photograph it along the way.

Here’s the basic concept:

1) Requirement: Quick and easy handle that does not require lathe.
Solution: Use pre-made wood doweling for main handle so that a lathe is not required.

2) Requirement: Robust connection of the tool bit to the handle and a solution that does not require
extensive tooling.
Solution: This is one of the main features of the new design. The bit is soldered into a solid copper “contact
welding tip”. These tips can be bought in packs of 10 at around $1 each at industrial warehouses or on-line.
Expect to pay 2x if you get them from a welding supply store. You will need to drill the hole in the tip to be
large enough to accommodate your bit, here around 1/8”.

3) Requirement: The tool should be able to be disassembled in case repair is required.
Solution: The completed bit can be removed from the wooden handle . And the copper can be heated to
remove the steel bit should it need to be replaced or reworked.

4) Requirement: The completed tool should be quick to make and cost should be a minimum.
Solution: I completed this tool in less than 1 hour, and that includes working out a few bugs in the design and
prepping to work table with the tools required. The material cost came in at just over $2.00 USD.



These photos give some basic shots of forging the tip. You can find out more in books on
tool-smithing and black smithing. Since my tools are used on clay and wax, I don’t harden
and temper them. I find that the tool steel works just fine in a forged state. If you want to
harden and then temper them and know how to do it, go right ahead... Just be careful not to
make these tiny tips brittle. I think “bendy’ is better than “breaky”. And they’re tough enough.

- Here’s a few essential items you’ll need to forge the steel bit: Propane Torch,
Lighter, Scrap Metal Anvil, Ball Peine Hammer. Pliers.

The tools and materials to make the handle: wood dowel, center punch,7/32” wood
bit, Forstner bit sized to fit rare earth magnet (optional)

- 1/16” allen key is heat until tip glows orange, and then quickly hammer flat on
end.

- Here’s what is looks like flattened. Now you can shape as you desire.

- The sides of the flat is ground to an angle and the front is ground concave and the
back convex, using a small grinder, a high speed tool, or hand files.

- The tip is re-heated to a cherry red and then it is bent with pliers as quickly as
possible.
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Caution- Fire Hazard!- Use good ventilation as well- Hot metal can burn your skin !

Knowledgeable Adult Supervision is a requirement. Proceed at your own risk.



Now for the hardest part.... Drilling a small deep hole in copper.

It may sound odd, but the most difficult part of this project ( in my humble opinion) is drilling
the hole in the copper welding tip. I knew that copper is one of the softer metals and I just
assumed drilling a 1/8" or so hole in the tip would be like serving warm butter.

But that was before I broke 3 bits off and ruined 3 tips! I began to wonder if there was some
kind of steel insert inside. Luckily I have a friend that is an expert machinist and he assured
me 2 things... 1- There is no steel insert... 2- Drilling small holes in soft copper and brass
requires a little know trick.

And for that very reason, I pass this trip on to you along with a short attempt to explain why it
is more difficult than one might think. Most bits have a pronounced positive rake. This
"leading edge" on the cutting surface provides an aggressive lead and helps to pull the bit
down into the material. This cutting edge works fine on wood or even steel, but copper is soft
and "gummy" (compared to the other metals) and it grabs that leading edge and stops the bit
as it hangs instead of cutting. And then you get a snapped bit.

The solution? Use a small file, stone, or diamond tool to place a very thin angled "flat" across
the cutting edge to reduce the rake. This doesn't really dull the bit, but changes the cutting
angle. If it still doesn't make sense, just find a machinst and show him the pictures.The good
news is that it only takes about 5-6 strokes on each side of the bit and all of about 1
minute.It's truly amazing what that little change does. Now I can place a little oil onto the drill
bit and remove a long chip while drilling out the hole. And the bit survives!

While it's hard to even see the change on a 1/8" bit, I had him do it on a larger bit so I could
photograph that little lesson in picture form.

There’s a before and after shot of the larger demonstration bit on the next page.

Photo 9 -Here’s a full side
view of the finished bit

Photo 8 -Here’s a view
of the finished bit

3/4Photo 7 - Continue working with
heat, hammer, and cold grinding
or filing until you’re happy.



Now that you’ve got the copper weld tip drilled, it’s pretty simple to sand off the allen
wrench’s black oxide coating and then solder it into the newly drilled copper tip. I tried using
the solder in a tube, but found that “sweat” soldering it just like plumbing to be the easiest.
Just put some flux in the hole, stick the bit in, heat it with the torch, apply the solder and let it
wick into the copper till full. It’s easy than it sounds. You can look up soldering copper pipe
and find lots of details on how to learn this versatile skill.
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- Unaltered tip - Allen Wrench - Altered tip

- Forged tip - Completed tip. - Lead-free solder.




