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TECH NEWS

This issue’s tech article brings me back to my Grad-school days, when mechanisms and cutting my own
threads for nuts and bolts held my interest. I used Sears’ store bought taps and dies and puzzled my way
through by using the charts that came with the set to select drill bits and wire sizes. Pat Nelson does an ex-
cellent job at unraveling the mysterious measuring systems for screws. Enjoy.

THE MEANING OF SCREWS

(The nuts and bolts of the subject)
By Pat Nelson, Ball State University

Last summer, I conducted a workshop in enameling on 3 dimensional forms for a group of Washington DC
enamellists. An important technical aspect of such enameling is how to connect these enamels to other
forms. The methods of connection such as bezel setting, which work on relatively flat enamels, are not appro-
priate to highly dimensional enamels. However, one excellent connection method is using screws and nuts,
either manufactured or handmade. For examples of manufactured connections, I brought 2-56 x 3/8 hex
screws with me, along with 2-56 hex nuts.

What this means is:

1. The easy part—the screws—were 3/8 inch long. You can get these screws in lengths ranging from 1/8,
3/16, 1/4, and 3/8, to 1/2 inch long.

2. The second easiest part is the head type, the shape of the top. These shapes are hexagonal, flat (which is
good for countersinking), round, which is domed, and fillister, which is a kind of a medicine tablet shape.

3. Now comes the harder part—just what does 2-56 mean? See below:

Metalsmiths and jewelers made bolts and screws long before the standardization of weights and measures
made possible by the industrial revolution. Until the 1940s there were myriads of sizes and scales, none of
them matching up with one another. During WWII, the American government needed to standardize parts
made by all the Allies. After WWII, the NATO countries synthesized the most prominent systems into the
Unified Thread Standard and the Unified Miniature Series (UNM). The table below refers to the UNIFIED
THREAD STANDARD, still the best understood standard for jewelers, model makers, sheet metal workers,
etc. In fact, Lowes has very nice brass screws and hex nuts in the larger sizes, for example: 6-52 and 8-32.
In these systems, screws (or bolts — there is no official defined difference) come in the following numbers
useful for jewelers and metalsmiths (they are NOT metric, they are still based upon inches). Each of these
nut / screw sizes is followed by a designation; either UNC, which means Unified Thread Standard Coarse, or
UNF, which means Unified Thread Standard Fine. In general, the coarse sizes have fewer threads for the size
of the diameter than the fine. In the sizes smaller than 0-80, the designation NS is used, meaning the old
pre war National Thread standard.

0000-160 NS 0-80 UNF 2-64 UNF 4-48 UNF 8-31 UNC
000-120 NS 1-72 UNF 4-36 UNS 6-32 UNC 8-36 UNF
00-90 NS 2-56 UNC 4-40 UNC 6-40 UNF 10-32 UNF

The larger number (the 56 in 2-56) denotes the number of threads per inch. The smaller number (the 2 in
2-56) denotes the maximum width of the screw body, including the threads. The system is rather indirect but
if you take 0 (as in 0-80), that 0 stands in for .060 of an inch. As you go larger, add 13 thousandths of an
inch, so the body of the screw in a 1-72 screw is actually 73 thousandths (.073) inch. My 2-56 screws are 86
thousandths of an inch in diameter, with 56 threads to the inch. Similarly, as you double up on 0s, you sub-
tract .013, so a 00-90 screw is 47 thousandths of an inch in diameter, with 90 threads to the inch.



(For this information I thank John Dirlam from J I Morris Co.)

In order to really use this information, you need to know what tap drills and body drills are. If
you intend to make your own nuts and screws, as is done by many silver and goldsmiths, you
need information on drill bit and wire size.

For making nuts and screws, you need a TAP and DIE set, obtainable in the abovementioned
sizes (for information on another system, the Colibri Swiss metric system, see additional in-
structions). The tap cuts internal threads into a previously drilled hole in a piece of metal
(made by the Tap drill) thus making a nut, while the die cuts threads into a rod or wire, mak-
ing the screw or bolt. For a reliable connection, it is recommended that the metal for your nut
is thick enough to contain at least 3 levels of thread. The body drill will drill a hole that will
allow the threaded screw to pass through snugly, but will not damage the threads. If you in-
tend to connect 2 pieces of metal with a nut and screw, drill the metal pieces with the body
drill. The screw will pass cleanly through the pieces to be fastened together. Refer to the fol-
lowing chart for screw sizes, tap drills, body drills, and wire / rod sizes. The rod / wire sizes
indicate what size wire you should thread to make a screw in that size

Screw Tap Drill Body Drill Rod / Gauge
00-90 #62 #56 046"/ 18G - 17G
0-80 #55 #52 .059"/16G - 15G
1-72 #53 #49 072" /713G

2-56 #50 #48 .085"/12G - 11G
2-64 #50 #48 .081"/12G

4-40 #43 #33 110"/ 9G

4-36 #43 #33 110"/ 9G

4-48 #42 #31 112"/ 9G

5-44 #37 #29 125"/ 8G

6-32 #36 #28 136"/ 8G

8-32 #29 #19 162"/ 6G

These gauge sizes are close, yet still approximate. Essentially, the thousandths inch system and
the B&S / AWS gauge do not correspond perfectly, and most dealers who sell precious metal
(silver or gold) wire only sell in even number B&S gauges, i.e. 10G, 12G, 14G. I'd experiment
with the closest thing, but if you have a drawplate, you can draw down one hole if the wire is
too thick to thread, or use slightly thicker wire or rod if your thread is too loose. For example,
if you use the 0-80 die, 16G is slightly small, and 15G is slightly large. If you have access to
wire drawing equipment, you might obtain a wire exactly .059, but you would need calipers to
be that exact. Rio Grande does sell a wide variety of both dial and electronic calipers at a range
of prices, starting at @ $20.00. Some metalsmiths routinely use one size larger wire gauge for
the screws, and one size smaller drill bit for the nuts than is officially recommended, especially
when using non-ferrous metals instead of steel.

Small tap and die sets are available at most jeweler suppliers, but you need to know what sys-
tem you are getting (see info on Rio Grande). Reactive Metals sells a smaller tap and die set
ranging from 00-90 to 2-56. Sets larger than that, as well as larger individual taps and dies,
are available at hardware stores. You need holders for the taps and dies. For a tap, a tap holder
or a pin vise will work. There are two types of dies, the individual die that needs a die holder, or
a screwplate that has several different sized dies on one rectangular shaped steel piece. The
individual dies are always best, but you can have numerous dies at hand with a screwplate.



Tap inserted in holder, ready to thread
hole drilled with appropriate tap drill

When making a nut:

1.

Make sure your sheet metal is thick enough to hold at least 3 levels of
thread. Any less than that and the nut will not hold. If you are making
multiples, or if your nut is quite small, drill and tap into a larger piece,
then cut the nut out.

. Drill hole with the tap drill. Make sure you are drilling straight into

the metal at a perfect 90-degree angle. Use a drill press if possible.

. Use a tap holder, pin vise, etc... to hold the tap. SCREW IT INTO

THE HOLE PERFECTLY STRAIGHT! Screw down twice, and then
unscrew two full turns. This will release the metal shavings created
when cutting the threads. Use a lubricant or a cutting fluid. A light oil
will work, but you can purchase oils specifically for cutting / milling.

This image shows the tap cutting
threads. The position is critical - the
tool is held perfectly perpendicular to
metal sheet being threaded. Use cut-
ting fluid when cutting both the nut
and the screw.

When making a screw:

1.
2.

Insert wire or rod upright into a vise. MAKE SURE IT IS STRAIGHT!

Taper the tip of the wire. This is critical for proper attachment of the
die. Make sure the die is set onto the metal perfectly straight. Do the
same here as with the nut — make two turns down and two turns back.
This will release shavings from the wire. Again, use a cutting fluid.

Cut the wire at whatever length you need and solder it to your work or
to another shape for a head. When making your own nuts and bolts, you
can have whatever head / bolt design you want for your piece. It is much
easier to make a component just specifically for your piece if you are
making your own.

Rio Grande sells a Colibri tap and die set. This is a Swiss metric set that has nothing to do with
the Unified Thread system. However, it allows for very small screws and nuts, and a wide as-
sortment of sizes at this small scale. The following information will allow you to use it.

Things you need to know about the Colibri set from Rio Grande:

Tap size

.8mm
1.0mm
1.2mm
1.4Amm
1.6mm
1.8mm
2.0mm

Tap Hole Drill Bit Wire
.6mm #73 20G
.75mm #69 18G
9mm #65 17G

1.05mm #59 15G

1.2mm #56 14G
1.35mm #55 13G

1.5mm #53 12G



This set comes with a screwplate, not individual dies. The holes are num-
bered 20, 18, 16, 14, 12, 10, 8, and 6. These numbers DO NOT REFER TO
WIRE GAUGE SIZES. They refer to the tap mm sizes, so the holes marked
20 correspond to the tap size 2.0, the holes marked 18 correspond to the
1.8 tap etc. The holes marked 12, 10, 8, 6 are in multiples, while those
marked 20—14 have one slotted hole and one plain hole. These holes are, of
course, threaded. To use the screwplate, place your wire straight up in a
vise, taper the tip, and attach the screwplate. Turn twice, and then back off
one turn, just like using the standard individual dies. Be sure to use a cut-
ting fluid. The screwplate is slightly more difficult to twist straight, and it
is much thinner that a standard individual die, so it is just plain harder to
use. It is recommended you keep the numbered side of the screwplate up
while working.

(For this information, I thank Mark Nelson from Rio Grande)

This image shows the Colibri screwplate cutting
threads on a wire. It is important to maintain this
screwplate absolutely perpendicular to the wire.

When soldering a screw or a piece of threaded wire onto a piece of metal, I coat the major-
ity of the length with typing WiteOut. This keeps the solder from climbing onto the threads.

(Editor’s note: Another trick you can use for soldering when you must get just the right
amount of solder and avoid excess flowing where you don’t want it to. Using a scrap piece
of nickel, flow your solder onto it in a very thin layer. Just touch the end of the screw to the
molten solder while you gently heat with your torch. The amount of solder transferred to
the screw end should be just the right amount to do the job and not flow up the threads. I
have used this technique to solder bezel wire onto etched pieces with no solder flowing into
the efched areas. I also recommend using an anti-flux on the threads for added safety.).

Below are images of some of the tap and die sets described in this article.

. L . ) This shows a tap being inserted
This shows the Colibri set. A tap is held in a into the handle

pin vise (which is not included in the set)

This shows the Unified
Thread Standard set sold by
Reactive Metals. The handle
holds both the taps and the
dies. The sizes in this set
range from 00-90 to 2-56

This shows a die being inserted
into the handle included in the
Reactive Metals set



Typical set that can be purchased at a hardware store.

Taps in two styles of tap holders Individual die, and die in holder

SOURCES

J. I. Morris Co., 394 Elm Street, Southbridge, MA 01550, 508.764.4394, www.jimorrisco.com
This is the gold standard for all your miniature screw needs. I purchase my brass 2-56 sets by the gross. The
screws come separately from the nuts. They have very comprehensive charts on their website. They sell brass
and stainless steel nuts and screws, as well as threaded rod so you can cut your own lengths of screws. Morris
sells a small thread chart (mini-thread database) rather like a slide rule, which contains lots of engineering
information for $14.99.

Rio Grande, 800.545.6566, www.riogrande.com
Rio has the Colibri tap and die set I described that is based on a Swiss metric scale. It is also the ultimate jewel-
ers’ tool, supply, metal, findings, and gem superstore. Rio also sells a variety of calipers so you can measure the
exact diameter of your metal rod or wire.

Reactive Metals studio, 928.634-3434, www.reactivemetals.com
They sell nuts, screws (bolts) and washers made from brass, or you can buy brass nuts/screws plated with silver,
gold or black oxide. They sell the jewelry standard sizes — 00-90 to 2-56. They also carry threaded rods, plus the
tap and die set described in the article.

Small Parts, 800.220.4242, Fax 800.423.9009, www.smallparts.com
More limited selection of nuts / bolts than Morris, but they have lots of other wonderful things to offer.

Metalliferous, 34 W. 46th Street, NY, NY 10036, 212.944.0909; Mail order, 888.944.0909, info@metalliferous.com.
Sells nuts and bolts, as well as assorted taps and dies.

Frei and Borel, 800.772.3456, www.ofrei.com
They sell the Colibri set—same as Rio. They also sell very high quality, very expensive taps and die manufac-
tured for watchmakers.

Lowes, Sears, Menards etc., Anytown, USA
Again, they sell tap and die sets, plus individual taps and dies in the larger sizes. It would be rare to find any-
thing as small as 2-56 in any of these places, but they have lots of choices of the bigger sets. They also carry
very nice brass machinist screws and nuts in larger sizes, i.e. 8-32. If you solder screws to your work, be careful
to select solid brass. Brass plated steel will make a mess in the pickle.

Thanks to Serena Nancarrow for photos.

Keep sending me your ideas for tech articles. Whether you want to tackle the subject, or are looking for another
hearty soul to take it on. Your contributions make this possible.

Looking forward to hearing from you, Jim Bové, <jimbove@hotmail.com>.

SNAG News will pay up to $125 per page (up to 4 pages) for informative technical articles aimed at any level—from inter-
mediate to advanced, from student to the highly skilled professional. If you teach a workshop, have a clever bench trick or
technique of interest to other jewelers and metalsmiths, or have more academically based technical research, please share
it with our SNAG community.
Send your submission to
Jim Bové, 1497 Route 136, Washington, PA 15301,
jimbove@hotmail.com
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