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SAFETY FIRST! MATERIAL SAFETY DATA SHEETS
Paraphrased from Albin Drzewianowski, Blacksmith Guild of Central Maryland, February 2016
The Occupational Safety and Health Administration (OSHA) requires a Material Safety Data Sheet
(MSDS) to be included in the first shipment of any material or chemical, and requires companies
that use or resale the materials to make them available to their employees and customers.
These sheets contain all manner of information about pretty much any chemical or material you can
buy, from the coal we purchase to the borax we use for flux. These sheets can tell you the danger of
the fumes from that motor oil you are using to quench: what it can do to you, how to safeguard
against it, and how to treat someone who doesn’t take those precautions.
The MSDS for Amoco 10W-40 motor oil tells you that the flash point is 401 degrees F, while the sheet
for Mazola Corn Oil will tell you that it has a flash point of 610 degrees F. If you are doing a lot of oilquenching, you can easily heat motor oil past the point where it will spontaneously burst into flame
when exposed to oxygen, even if you have no hot metal in it at the time. Yet another reason to use
vegetable oils.
An MSDS will tell you what kind of safety equipment is needed. A particulate dust mask, for
example, will NOT protect against the fumes generated by spray paint.

“The MSDS for Amoco 10W-40 motor oil tells
you that the flash point is 401 degrees F.”

NEWSLETTER DISCLAIMER
Blacksmithing is a very dangerous hobby/
job. All members, demonstrators, and
guests are responsible for using eye, ear,
and respiratory protection and safe working
methods. Minors must be accompanied by
a parent or responsible adult.
The Blacksmith Organization of Arkansas,
its officers, members, demonstrators,
guests, writers, and the editor disclaim
responsibility for any damages, injuries, or
destruction of property as a result of the use
of any information published in this
newsletter or demonstrated at workshops,
meetings, or conferences.
Every effort is made to insure the accuracy
and the safety of information provided, but
the use of any material is solely at the user’s
own risk.
Attendees at organization functions and
classes consent to the use of their images in
publications and web pages of the
Blacksmith Organization of Arkansas.
Unless otherwise noted, all content is freely
licensed for use by all ABANA affiliates,
provided the source is cited.

NEWSLETTER DEADLINES
Submissions for articles, meeting minutes,
announcements, events, and classified
advertising are due to the editor before the
third Saturday of the preceding month.
Each month’s newsletter will be published
on the Monday following the last Saturday
of the prior month.
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The MSDS will tell you how to safely store and dispose of the material. The sheet on Bituminous Coal
warns against the accumulation of coal dust. The flash point for coal occurs “when exposed to flame
or temperatures in excess of 260 degrees F. Susceptible to spontaneous combustion, highly
combustible and/or explosive when in particulate or dust form.” The sheet warns against storing coal
in piles near organic material, which may, through rot or decay, produce enough heat to ignite the
coal.
You should be able to get an MSDS on any material or substance from the customer support
department of the company you purchase it from, or search for one online at sites such as
msdsxchange.com. It can be a little scary reading these sheets, but you owe it to yourself to be aware
of any toxic properties inherent in the chemicals you use and safety precautions to follow when you
use them, and how to safely store them in your shop.

LETTER FROM THE EDITOR

This newsletter wraps up my second year as Editor of the VOICE, two
years in which I have learned a great deal about blacksmithing, about
publishing on a deadline, and about the men and women who have chosen
to take up hammer and tong. I hope this next year I learn even more.
I believe that all of us are life-long learners in one way or another. Some
of us gravitate to learning the science of things, some to learning the
history of things, and some to learning and developing physical skills and techniques. I have met
BOA members who reflect all of these facets of knowledge, and I can honestly say that I respect and
admire each of them.
I grew up overseas, as a military brat, and spent a lot of time in areas where the most attractive
entertainment opportunity was the local library. When my father retired and returned to Arkansas,
I finished High School in Sheridan, where, if I recall correctly, 11 people out of a graduating class of
204 went on to college. I actually taught Advanced Biology and Organic Chemistry while attending
Sheridan, gave the lectures, and made and graded the tests. You can imagine how popular I was.
I met and married my wife and the love of my life while I was attending Duke University. The way I
remember it, at first, Tammy’s mother liked me more than Tammy did, and helped encourage her to
go out with me again. Tammy’s father and I, however, didn’t have much in common. He was a tool
and die man at AT&T, with ninja metal-fabrication skills, but no 4-year college degree. He was
perfectly friendly, but our relationship was one characterized by awkward silences.
Until the day when I was complaining about how hot our house was, and he asked me how long
since I had changed the air filter. “What air filter?” That’s the day when I think he realized that, in
the real world, his mechanical skills are worth as much, if not more, than my book skills.
I think blacksmithing is like that. Some of us have book skills and some have the mechanical skills.
Nearly everyone I meet has more skill at the forge than me. I just hope that I can find a way this
next year, through the pages of this newsletter, to balance the debt of learning I owe to all of you
who have taught me so much.
You think someone would tell you when you buy a house that there’s a filter you have to change.
Robert Fox, BOA Editor

LETTER FROM THE PRESIDENT

BOA OFFICERS

[Editor’s Note: There is no letter from the
president this month. Dale announced in the
meeting this month that Dawn is finally going
to make an honest man of him. They are getting
married on May 7th! Dale has our best wishes,
and Dawn our deepest sympathies.
So, I would say that is a pretty good reason to
cut Dale a bit of slack this month. The rumor is
that he is out in his shop, forging a ball and
chain…
Seriously, Dale told us that between them they
are selling three houses and buying a fourth, not
to mention consolidating all the furniture. I
can’t imagine!
Dale, there’s a Bridal Expo at the Metal Museum
in Memphis on April 3rd. What could be more
romantic? Just sayin’.]
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LIBRARIAN'S CORNER
Hi Everyone,
I'm excited to get a library going for our group. It'll add a nice new perk to being a BOA member,
and help more of you get access to the information you're curious about. I hope to have a regular
section here in the newsletter with library news, book reviews, or tidbits about some of the
materials in the current holdings. I don't know the exact time frame yet, but soon there should
be information about checking out materials and a catalogue available on the website. The
library will officially be open once a website section is sorted out. Once the library is open,
anyone that doesn't have internet access can request a catalogue and a physical copy of the
information. I'll get an announcement sent out when that happens.
I've got a collection of my own books to loan out to help get things started, and I'd like your input
on what things we should look to acquire for the library. So please, send me an email
(shibbs19@gmail.com) with your thoughts. I'll see what themes are most prominent, and we'll go
from there. Suggestions should be blacksmith-focused, but if we have strong leanings in the
group towards related metal-arts, that's fine, too.
The library is also happy to take donations. If you've got books (or other media, newsletters,
videos/DVDs, etc.) that you've outgrown or just didn't like—or are otherwise just taking up shelfspace—someone else in the group might find some gems in it for themselves. It's also fine to
donate materials for other crafts, especially any that might enlighten tool makers to the use of
tools they might be asked to make.
Sam Hibbs, BOA Librarian

AND ON THE SUBJECT OF LIBRARIES...
The National Ornamental Metals Museum is kicking off National Library Week with a Library
Open House, Sunday, April. 10th, 12PM - 5PM
“To kick start ‘National Library Week: Libraries Transform,’ the Metal Museum Library will host
an open house with free admission. Staff will present their progress on the latest Library projects,
including Visible Storage and Slide Digitization. Learn to use the online search tools to browse
books, objects or slides.”
See tailgate section on page 22 for address and contact information. I’m researching blacksmiths
who served aboard wooden sailing vessels, and definitely plan to check out their resources.
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BOA MEETING CALENDAR
JANUARY
2016
FEBRUARY
2016
MARCH
2016
APRIL
2016
MAY
2016
JUNE
2016
JULY
2016
AUGUST
2016
SEPTEMBER
2016
OCTOBER
2016
NOVEMBER
2016
DECEMBER
2016

RIVER VALLEY AREA

NW AREA

CENTRAL AREA

NE AREA

2
6
5
2
7
4
2
6
3
1
5
3

9
13
12
16
14
11
9
13
10
8
12
10

16
20
19
9
21
18
16
20
17
15
19
17

2
6
5
2
7
4
2
6
3
1
5
3

At Jerry Holmes’
In Van Buren
TBD
At Todd Rowland
In Greenwood
TBD
At Jerry Holmes’
In Van Buren
A Hardy Tool
At Gary Braswell’s
In Lavaca
Anything that cuts
TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

Robert Meuser’s
In Mountain Home
3 or 4 tine fork
At Ed Osoris’
In Springdale
Ram’s head handle
At Stoch Japczyk
In Eureka Springs
A Door Knocker
At Tired Iron
In Gentry
A Flat Screwdriver
At Sonny Sartwell’s
In Springdale
A creature

At Rusty Wheels

TBD

TBD

TBD

TBD

TBD

TBD

Sidebar
Page 10

At Dale Custer’s
In Benton
Something that cuts
At Tim Huddleston’s
In Benton
Has or is a hook
At Thurston Fox’s
In Mayflower
Nail/rivet header

At Brandon Wilson’s
In Hot Springs
A Woodworking Tool

At Garrett Sheek’s
In Stuttgart
TBD
TBD

TBD

TBD

TBD

TBD

TBD

At Lloyd Clayton’s
In Paragould
TBD
At Jim Soehlman’s
In Jonesboro
TBD
At Mike DeLoache’s
In Jonesboro
Back Scratcher
At Eddie Mullins’
In Marmaduke
TBD
At Reynolds Park
In Paragould
TBD
TBD

TBD

TBD

TBD

TBD

TBD

TBD

Sidebar
Page 8

Sidebar
Page 6

Sidebar
Page 14
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Robert Thompson
Hot Springs
TBD

METALLURGY—TTT DIAGRAMS
This month, we pick up our discussion of the physical
metallurgy of heat treating. Back in February we discussed the
Jominy test for steel and how the hardness at the various
points describes the “hardenability” of the steel. This month
we discuss why the hardness changes when the cooling rate
changes. One aspect that sets steel apart from other metal
families is that various structures can be produced with
different heat treatments. We will discuss the phases at a later
date but will mention them here. The phases that arise out of
the heat treatment process are: austenite, martensite, pearlite,
bainite, and ferrite.
We all blacksmith (hot work) steel when it is in the austenite
phase. This is also the phase in which we quench the steel as
the first step of a heat treatment. The cooling rate now
determines which of the other phases—martensite, ferrite,
pearlite, bainite—the austenite will convert to. This
transformation is graphed on the Time-TemperatureTransformation (TTT) curve. The curve plots the temperature versus time. The slope of the
line is the cooling rate that is achieved. The transformation products are over-laid on the
chart.
The chart shown here represents a steel grade we all use for tooling: 4140. The steep line
illustrates a quench. The steeper the line the faster the cooling rate as in a quench. The goal is
to miss the tips of the transformation curves known as the “nose”. This allows the austenite to
transform into martensite before tempering (discussed later). Conversely the flatter line
represents a slow cooling rate that would be comparable to a furnace cool. This allows the
atoms to migrate to their final destination and allows lowest hardness for the grade. Q&T
processes are developed to produce a desired microstructure in the steel. A good quench is
needed to form martensite that will be subsequently tempered. A slow cool is needed to form
pearlite to soften the steel for cold working.
Elements in steel alloys mostly form metallic bonds that differ from molecular bonds like
covalent or ionic. These elements cause small changes in the steel grains that affect the shape
of the TTT diagram. The reaction to heat treatment can be tailored by the type and amount of
alloying elements.
The TTT diagram is a useful tool to assist in designing a heat treatment for the desired
properties. Next month we will discuss the various phases that are developed in a heat
treatment process.
Ron Wilkinson

UNDERWATER LOCKSMITH
As a child, Charles Courtney was
intrigued with everything mechanical
that he could fix or take apart. He was
especially fascinated with locks. And
so began his lifelong career as a lock
expert.
However, he had resolved to become a
diver and do all the things his great,
great uncle, Jules Verne, a novelist,
had described in his famous book,
Twenty Thousand Leagues Under The
Sea.
Years later, Charles Courtney realized
his dream. Because of his talent for
picking locks, he was hired as a diver
to open safes on sunken ships. He was
the first to do a locksmithing job 400
feet under water, and he recovered
many millions of dollars for the
salvage companies.
He unlocked the safes of the Egypt,
torpedoed during WWI with a cargo of
gold and diamonds, and was hired by
sir Basil Zaharoff to work on the wreck
of the British cruiser Hampshire. The
team of divers found the gold she was
carrying but met a catastrophe that
killed all but Charles Courtney.
Charles Courtney's fingers (which
were insured for $100,000.00) led
him into adventures as fantastic,
entertaining, and nerve-tingling as
any thriller novel. Courtney was
known as “the world's highest paid
safe-cracker.” His jobs took him
wherever there was a safe no one else
could crack. The safes of Kaiser
Wilhelm, the chests that held the
crown jewels of the Romanoffs, the
strong-boxes that ex-King Alfonso of
Spain brought with him when he
escaped to France, are but a few which
yielded to Courtney's fingers.
The life of a locksmith! Exciting stuff.
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RIVER VALLEY AREA MARCH MEETING
The River Valley BOA March meeting was
held at Jerry Holms Shop in Van Buren. For
the second month in a row we had a very
large crowd in attendance. We had twentytwo members in attendance along with
several guests, and again signed up a few
new members. Our trade item was a hardy
tool tapered to fit a variety of hardy hole
sizes. We had four forges going, and it
seemed everyone was participating and
having a great time.
NEXT RIVER VALLEY MEETING
The next River Valley BOA meeting
will be held:
Saturday, April 2nd
9:00 am to 3:00 pm
Gary Braswell’s shop
1702 Rodeo Arena Road
Lavaca, AR 72923
The trade item is “anything that
cuts.”
You can contact Gary at :
Gary_braswell@yahoo.com
Cell: 479-719-3634
Directions from Interstate 40:



Take exit 3 south toward
Arkansas 59/Van Buren



Follow signs for Arkansas 59
South/Barling.



In Barling (About 9 miles
down 59), turn left on AR22
E/AR255S



After about 6 miles on AR22,
turn left on AR96E at
stoplight.



After one mile, turn right on
Nixon Rd



Take first left onto Rodeo
Arena Rd at the 4-way stop
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During lunch we had a short business
meeting, and then hit the forges again as
several people were eager to finish their
projects.
Our next meeting will be held on April 2nd
at Gary Braswell’s shop in Lavaca. We decided our trade item would be anything that
cuts. This will most likely be quite interesting considering how many knife makers we have.
Hope to see ya there.
Todd Rowland
RVBOA Secretary

PROJECT NOTES— PIRATE TREASURE CHEST PADLOCK
Author: Doug Merkel. Reprinted with permission from the July, 2002
edition of the Clinker Breaker, the newsletter of the Florida ArtistBlacksmith’s Association (FABA).
A pirate's treasure chest with forged hinges, hasp, and reinforcing
straps would look a little odd with a Master Combination Lock on the
front. Never having forged a padlock, I started by looking through
blacksmithing books for examples. Few were found and those I did
find gave no due as to their internal workings. I was able to look at a
few antiques that Tal Harris has in his possession, which helped.
Peter Ross was kind enough to provide a sketch of a padlock that was
recovered from a ship that sank in the Delaware River in 1759.
Needing a period lock, I decided to reproduce the one sketched by
Peter.
All the pieces other than the pins are made out of mild steel. The pins
are made out of large soft iron rivets. The first item to make is the
key as this becomes your pattern and test piece. All other parts
are made to the scale of the key. See the sketch for how the key
is made. In fact, the sketches should give you all you need to build
your own lock. The front and back plate are cut from 16 gauge steel
as is the side piece that goes all the way around the lock.
The front and back plate are held together with pins with the side
piece acting as a spacer. The holding pins around the edge of
the lock are made out of soft iron, each with three tenons.
One holds the side plate, one holds the front plate, and the
third holds the back plate (see diagrams). The side tenon is
made first, then both ends are forged. And alternative
method of making

the pins is shown in the
diagrams. Lots of file work
and tests were made to get the
right spacing. Rivet the pins to the
side piece first, and use this as a gauge
as to where to drill the holes in the front and back plates. I did it in
reverse and had a heck of a time getting things to fit.
If you use them, the internal wards are pinned to the
inside of the front plate. The key is used as your gauge
for making and placing the wards. The wards must be
finished and attached before the lock is assembled.
Also, the sliding key hole cover needs to be finished and
attached before you assemble the lock. The sliding
internal bolt is attached to the inside of the back plate
with two yokes that are pinned to the back plate. These
yokes need to hold the sliding bolt centered between the
front and back plates. The placement of the yokes is
important so that the bolt does not go too far in either
direction or fall out once the lock is assembled. Again,
the key is used to check the bolt’s operation before the
lock is assembled. Lots of dry assemblies, file work, and more
assemblies are required before you head over the final rivets.
The curved hasp rod was forged and added to the lock after the lock
body was assembled. Think ahead as you work. Don’t rivet things
over before you check what comes next. It is a lot of work to drill
out a rivet and remake a pin. I know! Good luck on your own
lock. I think I will try the next one out of wrought iron and let it
antique outside for a few months. I'd like to hear if anyone knows
of a good book that details the internal workings of old locks.
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NEXT NORTHEAST MEETING

NE ARKANSAS MARCH MEETING

The next Northeast Chapter BOA
meeting will be

No minutes submitted this month.

Saturday, April 2nd
9:00 am to 3:00 pm
Eddie Mullins shop

5753 Greene 443 Rd.
Marmaduke, AR 72443
Directions:



From Marmaduke / Hwy 49,
turn onto 34 West



Go approximately 0.5 miles and
turn right Harvey's Chapel
Road / N 9th Street.



Go approximately 3 miles and
turn left onto County Road 419 /
Ramer's Chapel Road.



This road will become County
Road 443, do not turn off.



Go approximately 3.3 miles to
5753 Greene County Road 443.



House is on the right, grey vinyl
siding with fenced yard. Take
driveway past the house to the
shop.

BIBLICAL LOCK-BREAKER
Samson, of Biblical fame, might be
considered something of a locksmith. At least, he was useful at
opening things that had been locked.
When his enemies found out he was
in the city of Gaza, they barred the
gates, locking him in, and planned to
kill him in the morning. Instead,
Sampson woke in the night, pulled
up the doors, posts, and bar of the
city gate and carried them to a hill
near Hebron, about 30 miles away
(Judges, 16:1).

BOB PATRICK’S FIRST LOCK
I knew that Bob had worked on the reproduction of the jail block at the (Hanging) Judge
Parker Historic Courthouse in the Ft. Smith National Historic Site from the original
construction drawings, so I asked him if he had worked on the jailhouse locks. Although he
put in thousands of 1/2” and 3/4” rivets, and even made the urinals and night soil boxes,
there were no actual locks made for that installation. He did, however, tell me about the
first lock he ever made.
I didn’t make locks for the courthouse project, but did make a locking bar with rollers as per
the original construction drawings they had. There was a toothed lever and the bar had a
section on the end that was a large toothed rack. They had me make rollers out of a tough
plastic rather than cast iron as the originals had been. I believe the plan was that it would be
quieter than the originals.
Making a lock is something that can be done with a small number of tools and a lot of time,
with very little actual expense. To me, the biggest change in locksmithing is that
traditionally locksmiths made their own files and saws, and were among the most
technological metal workers, along with gunsmiths, clockmakers, and technical instrument
makers.

GOT A STORY IDEA?

I haven’t made many locks. This is the only photo, out of an old catalog of mine, of the first
lock I ever made, back in 1979. It is a deadbolt lock, designed to mount on the inside of the
door, with the workings visible. It could only be opened from the outside. The bow and bit
on the key were brazed to the stem using copper. The decorative band around the lock was
done on a special swage and riveted to the lock to make the whole thing stronger. The rivets
were bolts decorated with file-work.

Do you have a story you would like to
see in the VOICE? Would you like to
write it, or is it something you want to
read?

I had no instruction other than watching another smith making the one part of his lock that
the key raises. Everything on mine was done with hand tools, though I did use a buffing
wheel on the key. A raw beginner might spend 2 solid weeks or more making a lock like this
simple one.

Let us know—send an email to
editor@blacksmithsofarkansas.org.

I priced it as a full week of my hourly rate (what I charged way back then) and thought I’d
never sell it. By happenstance it was gone a month later! The client later lost the key and I
had to make a new one, after which the client found the original. So, I also learned how to
make a key to fit an old lock when one is missing.
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Bob Patrick—BOA Member

PROJECT NOTES—VIKING-ERA PADLOCK
Author: Beth Holmberg and Niels Fulgjyr Mikkelsen, Reprinted with permission from the
March /April 2016 edition of the California Blacksmith, the newsletter of the California
Blacksmith Association.
Viking-era – 8th to 11th century –
Scandinavians kept their worldly
goods – from silver hoards to woolen
clothes – in locked chests and boxes.
Some locks were integral (chest
locks); others could be used on
anything with a hasp (padlocks or
hanging locks). Most used the leaf
spring as a locking mechanism and
the key as a tool to compress those
springs. In this article we will focus
on forging a padlock similar to one
(right) found in the busy Viking-era
trading town of Hedeby (or
Haithabu), near the Danish/German
border. It’s a great introduction to
late-Iron Age lock making and has
many features typical of locks found
in the Viking world. Here we’re going The finished locks, reproductions of padlocks found in
Jorvik (York) England, and Birka, Sweden.
to try to stay true to the historic
locks. You are always free to use
history as a jumping-off point for your own designs – that’s part of the fun. But please be
cautious about describing the result as “Viking” or “medieval” when you do so!
A Note on Measurements. No Viking-era blacksmith worked to a blueprint or from standard
stock sizes. A certain amount of this work will be a matter of using what you’ve got and eyeballing something pleasing. Then, other parts will be forged and sometimes filed to fit. Read
ahead. Think it out, and don’t panic!
Like many from the era, this padlock has three principal elements: a lock housing (that hides
the locking mechanism), a shackle (with leaf springs that hold it in place) and a sliding key (to
compress the springs and open the lock).
The lock housing is made from sheet steel. Ours has a simple figure-8 shape to form two
cylinders, with plates riveted on the top and bottom to enclose it. Holes in the top plate accept
the shackle, and a hole in the bottom allows
Beth’s completed lock and key
the key to enter the housing.
Very different from our common modern
padlock, the shackle is not attached to the
body. The two ends each slide into their
own holes in the top. On one end are a
brazed-on leaf spring and a warding
button. When the shackle is pushed in, the
springs squeeze through the lid and then
spring out inside the housing. Now the
shackle can’t be pulled out – the tips of the
leaf spring catch on the roof! The button
blocks easy lock-picking.

1-1/2” - 3”

Continued on page 11

2016 ABANA CONFERENCE
The ABANA 2016 Conference is just
around the corner, July 13-16! It only
happens every two years and you
won't want to miss this one!
It's time to plan to attend the 2016
biennial conference of the Artist
Blacksmiths Association of North
America, to be held at the Utah State
Fairpark in Salt Lake City July 13 - 16,
2016. The site boasts a large tree lined
grass area for the demonstrations. For
more information and registration,
visit: http://www.abana.org/
Conferences/2016/
Salt Lake City offers a Trax rail
system that runs from the airport to
downtown, with the Fairpark as one
of the stops. Don't forget to book
your room now! Salt Lake is a popular
place that time of year and rooms go
fast. There are many hotels an easy
walk from any of the stops and world
class restaurants downtown. Camping
is also an option! Campers must preregister. Space is limited! We have
room for about 200 campers.
The theme for the conference is
Education and we’ve designed a
program to promote hands on
learning. There are many classes with
projects ranging from beginner to
advanced. Projects such as Animal
Heads, Tongs, Forge Welding,
Damascus Billets, Repousse’, Fold
Forming, and Patination will all be
presented as hands on classes.
The marketplace and lectures will be
inside air conditioned spaces.
This year there is a dedicated Youth
Tent, for the younger aspiring smiths
to try their hand at projects. We will
have a railing workshop with John
Barron, and the finished railing will
be installed at the handicap ramp
of the historic Pioneer building site at
the Fairpark. The workshop will cover
measuring the site, designing the
railing, forging and assembling all the
parts, and finally installation on
Sunday morning.
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NORTHWEST AREA BOA MARCH MEETING
Dale opened with old business:
The April meeting will be at Tired Iron, with flat screwdriver for the trade item.
The May meeting is in Springdale at Sonny & Judi Sartwell’s shop, with an actual or mythical
creature for the trade item.
Tickets are still available for “iron in the hat” drawing… your choice of 100 lb. anvil, Treadle
Hammer or BAM box w/tools. Tickets are $1.00. BOA gets to keep 25 cents of each ticket.
Reminder: ABANA Salt Lake City conference in July. Several members are attending and if
anyone wins one of the Iron-in-the-Hat drawings, Dale will be glad to bring it home.
Reminder: Dues are due by the 31st of
March. Anyone not paid up by then will be
dropped from the rolls. Everyone in
attendance has paid.
NEXT NORTHWEST MEETING
The next Northwest Area BOA meeting
will be held

We currently have orders for 18 T-shirts.
The order will be placed when we reach 25.
New business:

Saturday, April 16th,
from 9:00 am to 3:00 pm.

Sam Hibbs’ proposal for a Library has been
approved by the board. Members are
encouraged to donate material and
resources.

Tired Iron of the Ozarks
13344 Taylor Orchard Rd
Gentry, AR
The trade item will be “a flat
screwdriver”
Directions from Highway 412 and
Mount Olive Street in Siloam Springs,
AR:



Go north about 1.7 miles on
Mount Olive Street.



Turn right on Dawn Hill Road
just past Siloam Springs Water
Park.



Go about 1.8 miles on Dawn Hill
Road to Taylor Orchard Road
(notice sign in the “Y”).



Turn left on Taylor Orchard Road



Go about 2 miles (stay on
pavement) on Taylor Orchard
Road to show grounds.

Mark Marrow has offered to do a demo in
May. The demo is undecided and we are
looking for suggestions… some were given
in the meeting – bearded axe, roman short sword, armor…
Other suggestions are welcome. Members suggested the club forge be provided for the demo.
Steven McGhee is bringing a belt sander.
Bob Patrick made a letter opener from the iron from our last smelt.
June’s meeting is at Rusty Wheels and the trade item is not decided at this time. Reminder:
Swap meet @ Rusty Wheels show next month (Saturday only).
Reminder: Blacksmiths Association of Missouri (BAM) conference in Missouri State
Fairgrounds Sedalia, MO April 28 – May 1st.
Announced: May 7th is the 3rd annual Mt. Judea Frontier Days across from Eagle Rock café.
New Member: Kevin King. Ron announced we had over 200 members as of today.
Lastly, Dale is officially off the available list and is getting married on May 7th at St. Michael’s
Episcopal Church in Little Rock… He
said between the two of them, they have
plenty of stuff so the best gift would be
to join them for this special occasion…
Congratulations Dale!!! Contact him for
details.
Hardy Todd made a motion to adjourn
and Bob Lock seconded it.
Dale Custer—BOA President
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Continued from page 9

VIKING-ERA PADLOCK (CONTINUED)
The key is basically a square hole on a stick.
The hole is sized to fit on the end of the shackle
and squeeze the springs in when slid upward.
With the springs compressed, the shackle can
be removed from the housing.
In order for the lock to work, all the parts must
be made to fit each other. Similar locks are
unlikely to have identical sizes and alignments
of parts, so keys are less interchangeable than
they might appear. More complex lock designs
include added leaf springs and hidden barriers
in the housing that let only the correct keyshape pass through.
Beth has tried creating the holes and slots
using modern methods (drilling and filing),
and using traditional methods (punching and
chiseling), and has found the traditional
method to be much
faster. Chisel 3/4 of the
way through on an anvil
or cutting block, then
finish over wood. Beth uses a 1/4” chisel,
a 1/8” round punch, and a 3/16” square
punch. The round punch is for the rivet
holes. Use the square punch at the ends of
the slots, and connect using the chisel.

TOM LATANE LOCKS
Tom Latane is considered by many to
be the best hand locksmith in the USA
and possibly the world. These
examples of his work showcase his
talent.
As talented as Tom is, there may be
no one alive today who can reproduce
the old Master piece locks that
traditional locksmiths once made to
attain certification as a master
locksmith. Locksmiths and
gunsmiths did simply incredible work
in the past.
According to Bob Patrick, “If Tom
Latane found a student as talented as
he is and taught that person and it
happened for a few generations we
might get back to where it used to be.”

For more information, check out Niels’ website,
www.123hjemmeside.dk/FULGJYR . It’s in
Danish, but you can enter the URL in the text box of google translate
(link above already translated).

The mouth on this repousse lockplate
opens and closes as the key is turned.

This Tom Latane lock lists for $2175.

Ward springs expanded (above, left)
and compressed (above, right),
showing how the key closes the springs
enough to release the shackle.

(left) A reproduction by Niels of a
highly decorated lock of the same basic
design, found at the Viking settlement
of Jorvik (modern York, England)

A customer sent Tom this warded lock
from a chest, and tom made the key to
open it.
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LOCKS AND COFFERS AT THE METAL MUSEUM
We are extremely fortunate to live within a few hours of the premier ornamental metals
museum in the country—the National Ornamental Metals Museum, in Memphis Tennessee.
If you cross over into Memphis on the old I-55 bridge, the museum is practically under the
freeway, right on the river on the Tennessee side.
When you arrive, you pass through the 10th Anniversary Gates, 192 scrolls, each with two
rosettes, made by over 200 different blacksmiths across the world. Our Bob Patrick has a
pair of rosettes on the gate. If you can’t find them, ask the curator, and they will gladly come
out and spend hours discussing the gate and the artists with you.
There are always different exhibits rotating
through the main gallery building, which includes
the museum store. Another building houses the
permanent collection, including several works by
Samuel Yellin. This building also houses their
library and a veranda for special curator
discussions and exhibitions.
There is also a building housing their working
forge and foundry, where they often host classes
and free demonstrations. I love this place, and try
to get up there two or three times a year.
On Valentine’s day this February, one of the
archivists, Kimberly Bradshaw, brought out a

13th century German money coffer with a false keyhole.
The original key was lost, and this replacement was made
by Tom Latane.

Locks by Thomas Googerty (left) and Manuel Guerra (right)
collection of antique locks and coffers from the museum’s archives. This
collection ranged from the 13th century to 1990’s. It included works from
England, Germany, France, and Ecuador, and works by Tom Latane,
Manuel Guerra, and Thomas Googerty. Kim gave a
fascinating presentation of the different
features and how they evolved through the
ages, after which we were allowed to
pick them up (wearing white gloves),
lock and unlock them, take pictures,
and try not to drool on anything. I
can remember the feeling of holding
an ornamental deadbolt made by
Googerty himself, and looking at his
touchmark right there in my hands.
This was truly a once in a lifetime
opportunity.

The money chests (or “coffers”) were heavy metal chests with complex locking mechanisms. Several of
the examples had false locks, a lock plate and keyhole that was totally non-functional, with an actual
keyhole hidden somewhere else on the chest. On one chest, one of the metal straps was only riveted on
one end, the other end, with a false rivet, swung away to reveal the true keyhole.
One English coffer was an iron cylinder with an hinged lid and
hasp for a padlock. There was a short funnel in the top to direct
coins into a slot, basically a heavy piggy-bank. The interesting
thing about this bank was that a short tube of chain mail was
attached to the underside of the lid. When closed, the tube hung
straight down, and coins would easily fall through, but if a family
member tried to shake out some change, the chain mail collapsed
into a pile as soon as the bank was turned upside down, and no
coins could escape. Ingenious!
In March, my younger daughter and I went up again for a look
inside the archives’ collection of knives and swords. After the
forging demo, we had a long and interesting talk with one of the
apprentices at the forge before walking around the grounds to see
the latest sculpture installations.
I can’t wait to see what’s next!
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One key, six bolts!

MANUEL GUERRA: MASTER LOCKSMITH
Manuel Guerra was a blacksmith living in Cuenca, Ecuador in the late 20th century, producing padlocks, chest locks, and door locks, along
with some other decorative ironwork, using techniques unchanged since the middle ages.
Manuel made locks in the Spanish Baroque style. He had a side-draft forge made from adobe brick, but did much of the lock work cold,
chiseling, filing, sawing, and drilling. The shop is littered with modern industrial scrap metal, clearly a working business.
Manuel’s shop was “discovered” in 1991 by blacksmith Helmut Hillenkamp, who was visiting Cuenca for the Swiss foreign aid agency
SwissContact teaching blacksmith classes. Later Helmut was to return to Cuenca to work with local architect Fausto Cardaso to install a
sculpture honoring the local blacksmithing tradition. The series of photos at the top of this page showing Manual making of a lock were
taken by Fausto on a grant from the California Blacksmith Association.
Manuel Guerra died in 1997. His shop is now run by his daughter Lourdes with the help of his former employees.

Videos of the historic locks that inspired him, Manuel in his shop making locks,
and slideshows of his incredible finished work can be found on YouTube .

The Locks of Manuel Guerra, by Daniel
Kerem, available through Blue Moon Press.
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NEXT CAC BOA MEETING
The next Central Arkansas Chapter
meeting will be
Saturday, April 9th
from 9:00 am to 3:00 pm.
NOTE: This is the SECOND
Saturday of the month, not the
usual third Saturday, due to the
Tired Iron event
Thurston Fox
25 Third Circle Cutoff
Conway, AR 72032
The trade item is “a rivet or nail
header”.

CENTRAL BOA MARCH MEETING MINUTES

Directions:

The March meeting of the Central Arkansas Chapter of the Blacksmith Organization of
Arkansas (CACBOA) was held at the forge of Tim Huddleston, in Benton.

 Get on Interstate 40, and go to

the Mayflower exit (exit 135)
between Little Rock and Conway.

 If you are coming from Little

Rock, cross over the interstate.

 Turn right at the light onto 365,

which runs alongside the freeway
towards Conway.

 Stay on 365 for about three miles.
Brannon Landing will be on your
right. Just before you get there,
you’ll see Linn’s gas station on
your left, then you’ll cross part of
Lake Conway. Brannon Landing
is just after you cross the water.

 Take Brannon Landing back over
the freeway, and turn left at the
stop sign, and left again a block
later onto third circle

 We are the second yard on the

right—a big chain link fence.
Park anywhere and follow your
ears to the forge behind the RV.

If you get lost, give us a call. My cell
is (501) 993-4229

I showed up unfashionably early, and found Tim already at work in the forge. Of course, I
immediately co-opted him to help me drive a 7/8” square hole through a 1” thick plate of steel
for a project that I hope to include in next month’s newsletter. I honestly planned to do the
work myself, only bringing it because the piece won’t fit in my gas forge, but of course, Tim
graciously stepped in to help, as usual. I think it bothers him to see me struggle with skills
both of us will admit he has already mastered. For his sins, Tim burned his hand pretty badly
picking up a drift from the wrong end. Sorry, Tim!
Despite his injury, Tim gave an excellent demonstration of forging a napkin ring, and assisted
several people making their own with the precut metal he provided. We had a fine turnout,
with at least one visitor and one new member. I missed the exact count, but it was standing
room only in Tim’s shop, which is not at all small. We always have a lot of people come to
Tim’s forge, partially because of the facilities, partially for the food, and partially because Tim
always does an interesting demo. Tim sets a high bar as a meeting host, and I hope more of
us can rise to it, myself included.
Tim’s wife set us up with a potato bar for lunch. I haven’t seen us do that before, but it was a
great idea.
In the business meeting, we discussed the ABANA conference and BOA T-Shirts, and there
was a recommendation, but not a volunteer, to put together a BOA touchmark registry. If
there is anyone interested in coordinating that effort, please contact me or Dale Custer.
We also talked about the swage blocks and cone mandrel’s available from the Oklahoma
ABANA affiliate. I just received a swage block last week, and Tim has one of their cone
mandrels. These are excellent buys, but do require a bit of cleanup. I am getting some good
advice from the experts, and will hopefully be able to print a complete article on the
experience and cleanup process in a future newsletter.
The trade item was “something with a hook.” There was a lot of participation, and some nice
forgings to trade around.
Next month is at my dad’s forge in Mayflower. I’ll try to come up with a demonstration, but
there will definitely be a forging contest. Given equal-sized starting size blocks of metal (I’m
thinking a 3” section of 3/4” round bar), pre-heated in the gas forge, it will be a timed race to
draw it out thin enough to pass completely through a 1/2” hole. Start practicing!
Robert Fox - CACBOA Secretary
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BOOK REVIEW: THE SPRUCE FORGE MANUAL OF LOCKSMITHING—
A BLACKSMITH’S GUIDE TO SIMPLE LOCK MECHANISMS
by Bill Morrison & Denis Frechette
Review by Bob Johnson, Florida Artist Blacksmith Association (FABA).
An important part of metalwork is to be able to make parts that fit or work together. I am
finding this more and more interesting. I have seen plans for locks on websites and in
publications, but I wanted to try something simple.
The Spruce Forge Manual of Locksmithing has plans for six locks, each a little more
complicated, as one goes through the book. These locks are some of the types a blacksmith
might have been expected to make.
The book has a small section on shop basics, and does a good job describing the special tools
needed. There are drawings with dimensions and full scale templates as needed for each
lock. Drawings showing the relationships of the parts are simple but well done.
I have completed the pipe lock, which is the most simple. To keep it interesting, I bent the
hasp on the diamond. The bending fork to do this is shown in the book. I made a spring
fuller, on the diamond, to make the fork. A little forging, using a hacksaw, a drill, a tap, a
file, and setting a rivet are the skills used.
The book is inexpensively
produced, with a plastic spiral
binding, but this makes it easy to
copy the templates on the pages
for use in the shop. The drawings
are clear and the instructions
seem complete. The locks are not
high art and the history of these
locks is not discussed, but as skill
building projects to make just for
fun, they are excellent.
I found the $26 cost of The
Spruce Forge Manual of
Locksmithing to have been a good
investment. It is available from
Artisan Ideas and other
A Pipe Lock made by the reviewer and the tools made booksellers.
to make it, using instructions from the book.
[Editor’s note: available on Amazon for $25, new.]

LOCKMAKING AT THE HISTORIC ARKANSAS MUSEUM
Lin Rhea is the blacksmith (and Master Bladesmith) at the Historic Arkansas Museum in
downtown Little Rock. He is usually at the forge on Tuesdays, but you can call ahead and
make other arrangements.
This video shows him demonstrating a
padlock he has made. Lin left the back
plate of the padlock removable so that
the workings can be seen.
If you happen to be in Little Rock on a
Tuesday, drop by the Museum and ask
him to show it to you.
Historic Arkansas Museum
200 E 3rd St
Little Rock, AR 72201
(501) 324-9351
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PROJECT NOTES: KEY WITH A HOLLOW STEM
Author: Tom Latane. This much condensed version is reprinted with
permission from the Winter, 2016 edition of The Hammer’s Blow, A Journal
of the Artist-Blacksmith’s Association of North America (ABANA). The full
article is six pages long, and includes much more detail.
The purpose of a hollow stem on a key is to fit over a pin in the center of the
key’s rotation. This pin supports the key in its revolution, prevents keys
without a large enough inside diameter from entering the lock, and serves as
an obstruction between the open portion of the keyhole and the lock-works
below.
A Diderot encyclopedia illustration shows an 18th century bow-driven device
for holding and boring the centers of solid forged keys. For smiths without
such a device, the most efficient way to create hollow stems was to roll them
out of sheet iron and braze the seams.

Old keys with tubular stems at the
Vesterheim Norwegian-American
Museum in Decorah, IA. The bow in
the top example has scrolls which are
used to rivet the bow to the stem. In
the bottom example, more common,
the bow is braised onto a collar in the
stem.

Rolling the tube for the stem is the first step I
take when making a hollow key: (a)14 gauge
steel is scarfed on both sides, (b) the leading
edge is rolled over the edge of the anvil, (c) rolling is advanced to a half circle
using a swage block, and (d) the stem is closed around the mandrel. Make sure
the mandrel has a slight taper on the last half inch so that it can be driven out
afterward. Do not draw it to a point, as you will probably need to use a smaller
diameter rod to finish clearing it.
A collar is typically made to add thickness to the point where the stem will
meet the bow. The length of the collar will be the outside circumference of
the stem, plus the thickness of the collar material, multiplied by pi (3.14).
The collar is formed using the same sequence as the stem: scarf the ends,
start over the anvil edge, move to a swage block, and finish on a mandrel. In this case, the stem you
made earlier is used as the mandrel. To aid with later brazing,
it is helpful if the step protrudes slightly from the collar. It will
also help the brazing process if the seam of the collar and the seam of
the stem are aligned, so that both lie facing up while brazing.
It is better to attach the bit to the stem before attaching the bow. The
bit may rotate a little around the stem during the brazing process, but
the bow, being more mechanically stabilized in a slot, can be positioned
with more accuracy.
Closing the collar onto the stem using a
swage block

I chose a style of bit very common on tubular stems in the 18th and 19th
centuries. The form has straight sides, with a thicker “bead” on the
outer edge that takes the wear. Rather than start with a piece of stock the
thickness of the bead, and thin down the rest, I start with a piece of
stock the thickness of the rest of the bit, and upset the bead
using a vise. It is important that the jaws of the vise are
even and straight.
There will be a lot of finish filing once the key is
complete, but the end of the stem where the bit will be
attached must be filed nicely round at this point,
before attaching the bit.
Holding the bit in the vise, file a notch in the end which will be attached to the stem with a square file, then
bring to round with a round file approximately the diameter of the stem. While doing this filing, the bit may

16

have to be held cross-ways in your vise, unless your vise jaws are shallow
enough to clamp above the bead.
The bit is usually fitted astride the seam on the stem. In the photograph,
the brazing for the bit, stem, and collar are all on the upper side of the
key. Care should be taken to
file evenly, but if a arch
develops that cannot be
removed, a dip can be filed in
the stem to get the two pieces to fit closely. When the fit is good,
the bit can be wired to the stem. I use 1/6” diameter wire,
usually two pieces twisted on one side, and a third piece between
them twisted on the other. I tuck a piece of brass under the wide
on each side and flux when warm.
Parts must be heated up slowly to prevent the wire from burning
off. When the brass has melted and flowed, the key is removed
from the fire and allowed to cool. Scale and flux can be removed with household vinegar or another pickling
solution. Borax flux forms a glassy surface and fire scale itself is harder than steel, so removing these will
allow the file to be more aggressive, and the file will last longer.
When clean, the key bit, stem, and collar can be filed. It will be
easier to file any decorative “turning” on the collar now, before
the bow is added. The collar can be supported in the groove of
open vise jaws (not clamped) or a groove can be cut in a block of
wood to support the stem while it is rotated and filed.
The bow can be attached using either a round tenon, or a slot
cut in the stem to fit the bow. To prepare the stem for the slotted
style, saw and chisel the slot to receive the bow, which will cover
The two bows above were designed to be attached
the bottom of the hole. Sometimes, design elements are placed
to the stem with a tenon. The bow below was used
on the key in this article, to be attached to the stem into the hole and framed by the bow. Once the bow fits the slot,
a small chasing tool
with a slot.
can be used to upset
the base of the bow to
ensure a tight fit while
brazing.
With a hollow stem
key, both the tennoned
bow and the slotted
bow can be brazed by placing brass and flux into the cavity of the
stem, and heating with the bow down. Care must be take not to
overheat the bow.
Be careful breathing the fumes created by the brazing process.
Once the process is complete, the piece can be pickled to
remove flux and scale, and filed to its final shape and
appearance.
(Left) Examples of hollow stem keys Tom has made. The third from the right
was made for this article. The second from the left was made as a
replacement key for a chest in a museum collection that had no key, but the
museum rejected it for a more modern-looking key so that future scholars
would not mistake it for the original.
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TRADITIONS: LOCKSMITHS
The text for this article came from many sources, but the excellent line art was almost
entirely from HistoricalLocks.com, used with permission of the ASSA ABLOY group. If you
are copying this article, please visit their site and read their terms of use, to make sure you
are compliant. Thanks again to the ASSA ABLOY Group for making this content available.

THE HISTORY OF
BLACKSMITHING IN ARKANSAS
As you’ve probably surmised by this
point in the newsletter, I’ve
accumulated a lot of material on
locksmiths.
Locksmiths were among the most
talented of the blacksmiths. Making a
lock requires the highest levels of
precision and skill, and many
specialized tools. In the late medieval
period, locks were also highly ornate,
requiring the locksmith to also have
skills in repousse, chasing, and
engraving on par with the most
talented silversmiths and jewelers.
Locks were valuable and portable, and
many survive in collections all over
the world today. In many ways, they
all use the same basic concepts, yet
they vary widely in design, reflecting
regional cultures throughout time.
Locks are functional, and are often
artistic. Locks differ from much of
our forging in that they have moving
parts—a kinetic sculpture designed for
a purpose.,
It’s hard not to be fascinated by the
blacksmiths who had the skill and the
desire to take up this interesting
trade.
Robert Fox—BOA Editor
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Modern locks can be mechanical or electronic, and the keys can be a physical object such as a
key, a scanned card such as a barcode, mag stripe or RFID, a biometric check such as
fingerprint or retinal scans, or a piece of information such as a combination or password. But
back in the day, a lock was a fastening device that was released by a key, and most of them
were made by specialized blacksmiths known as locksmiths.
Locks have gone through many iterations before arriving at something resembling their
modern form.
A crossbar is sufficient to keep people out as long as someone is present inside to remove the
bar and unlock the door. But a simple
cross bar can’t be opened from the
outside, and can’t protect your stuff while
you are gone. American settlers used an
ancient technique or a string latch, in
which a string threaded through a hole in
the door could be pulled to lift the
crossbar. This was mainly a means of
preventing animals from entering, but
some settlers threaded the rope some
distance away from the door to a nonobvious location, known only to those
authorized to enter.
Around 4000 years ago, the Egyptians
used a series of strings that had to be
pulled to lift a set of cylinders to the right
height, so that the spaces between the
cylinders lined up with the edge of a door.
These cylinders were the origin of what we
now call pin-tumbler locks.

Modern replica of an Assyrian pin lock. The
back plate would be bolted to the outside of a
door. The paddle-shaped object is the key, which
is inserted into the bar and pushes up the pins,
allowing the bar to be removed. See also the
print in the sidebar, this page.

The Assyrians improved upon this by inventing a wooden “key” which could be inserted into a
slot to lift the pins from below, allowing the bar to be removed. The palace of Sargon II at
Khorsabad (built from 717-706 BC) featured this type of lock.
Locks are mentioned in the Old Testament of the Bible. In the Book of Nehemiah, chapter 3, it
is stated that when repairing the old gates of the City of Jerusalem - probably in 445 B.C. they "set up the doors thereof, and the locks thereof, and the bars thereof." Archeological
evidence shows no evidence of metal locks from this period, only large wooden locks.
The Assyrian type of lock was still in widespread use during the Roman Empire. The Romans
improved slightly on the design to allow
for pins of different height, so that
different keys opened different doors,
and the replacement of the removable bar
with one that rotated in place, both features
that are still used on modern tumbler locks.
While the Romans used these sophisticated tumbler locks on
their doors, they developed a much simpler spring padlock
for portable security. They operated by keys that turned,
screwed, and pushed. The push-key padlock
was of simple construction, the bolt kept in
locked position by the projection of a
spring or springs. To unlock, the springs were
compressed or flattened by the key, which
freed the bolt and permitted it to slide back.
Women were often the keeper of the family’s locks.
It was considered a status symbol to wear a key on a
necklace or on a ring, signifying that the
Roman padlock with shackle and ward springs.
bearer was a person of importance, with
Note how the key must be “tipped” into the lock, as
wealth worth securing. In some cases
the ward springs do not line up with the keyhole.

padlocks were worn from the neck on display when not in use. In Egypt at this time, the importance of the "head of the
household" was determined by the number of keys he owned; they were large and were carried by slaves on their
shoulders. Should he have several slaves, or key bearers, he was considered to be a man of great wealth and
distinction.
For many centuries, keys represented authority, security, and power. Gods, goddesses, and saints are described as
holders of the keys to the Kingdom of Heaven, to Bottomless Pit, to Gates of Earth and Sea. Kings, emperors, nobles of
the court, and cities and towns incorporated the symbol of the key into banners, coats of arms and official seals. The
delivery of keys to a castle, fortress, or city was a ceremonial event, as is the presentation of the Key-To-The-City today
to a visiting dignitary.
During the height of the Roman Empire, these padlocks were
introduced by the Romans north to France, Germany,
Great Britain and Scandinavia, and east to the farthest
extent of the Empire in Persia. From Persia, the Great
Silk Road spread these spring padlocks to India and
China. Indeed, trade caravans carrying valuable cargo
would have been an ideal scenario in which
portable locks would be needed.
Chinese scholars claim that they had developed the
padlock more than a thousand years before the
Romans, but there is no archaeological evidence to
attest to this. The earliest padlocks appear in China Another Roman padlock
around 600 AD, and look remarkably similar to
Roman locks of that period. These spring locks are still very common in the Orient today.
A Medieval lock on a door in Kathmandu, Nepal
I have one shaped like a fish that my family picked up while my father was stationed in
Korea. The decoration of oriental padlocks reflects the art and culture of the countries, and shapes often took the form of animals - dragons,
horses, dogs, even elephants and hippopotamuses. Padlocks were often presented in pairs as gifts, with congratulatory messages in cuneiform
characters.
Padlocks took slightly longer to travel north and west from Rome, no doubt due to the frequent
conflict and resulting lack of advanced industrial capability. Indeed, the first non-Roman, allmetal locks found in Europe, dated between 870 and 900 AD, appear to have been made by
Norsemen (Vikings) who were introduced to the Roman locks while traveling into northern
continental Europe down the Volga river trade routes, just as the Great Silk Road carried
Roman locks beyond the Empire to the east. During this period between 850 AD and the early
1000 AD was when the name 'padlock' was coined. It was contrived during this period to hold
livestock within its quarters of the paddock, whereby the word ‘pad’ was derived and applied to
form the current word.

Viking-Era “box” padlock (above) found in
Sweden, with ward springs and a push key.
Note the addition of a ward to obstruct
access to the ward springs.

Viking-Era “barrel” padlock, found in
Coppergate, England.

Viking-Era box padlock with a turn-key that
compresses the ward springs, found in Sweden,
Denmark, and Norway.

Viking-Era “barrel” padlock, with ward
springs and a key with “pins” found in
Denmark.

Continued on page 18
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The lock on the Mästermyr chest (below), showing the single ward
spring and the pegged turn-key used to open it. The chest itself contains several other locks and lock parts,

In 1902, a boggy lake in Sweden was drained in order to create
arable farmland. When the land was first plowed in 1936,
farmer Hugo Kraft discovered a true “treasure chest” - a
remarkably well preserved Viking tool chest dating from 7931066 filled with more than 200 Viking tools. This toolbox, now known as
the Mästermyr chest, had apparently sunk at one time in the lake and had
been preserved by the low-oxygen, boggy water. Among other things, the chest
contained three complete locks and parts for eight others. The chest also included a
full set of blacksmithing and woodworking tools, including tongs, chisels, files, punches, a
hacksaw, and a ball peen hammer, as well as bars of raw iron and a lump of melted bronze. This
chest was no doubt an extraordinary loss for it’s original owner, but is a wonderful opportunity for
us to get a glimpse of the life of a blacksmith/locksmith in that era.
The English, in particular, used very complicated
“wards,” obstructions within the lock that required
matching slots in a key in order to be circumvented.
Some examples of simple wards appeared earlier, but the
English locksmiths popularized them.
No doubt many general purpose smiths could and did
make simple locks, but there began to arise a specialty of
smiths who were capable of the precision required in the
work. Parts must fit exactly. The springs had to be
tempered enough to be able to flex without breaking, yet
still spring back to their initial shape. The lock had to be
small, yet very strong. Many locks included false keyholes, required multiple keys, or
required certain innocent-looking ornament studs to be turned or pushed in order to
increase security. Locks were by definition intended to protect valuables, and were
therefore quite valuable in themselves. Many were ornately decorated.
When gunpowder muskets and rifles came into use, it was the locksmiths who had the
skill to manufacture strong, precision parts for the firing mechanism, which therefore
became known as a gun-lock. Locksmiths made door-locks, chest-locks, padlocks and
gunlocks.
In the middle ages, guild members were very conscious of their guild heraldry, in
particular of their “order of precedence,” the formally regulated order specifying which
guilds had to yield to others when it came to entering a door, sitting in a church, etc.
Locksmiths were the highest order of smiths, ranking above even armorers and
swordsmiths.
There was little significant
improvement in locking
mechanisms in the 14th and 15th
centuries. Ornamentation became
increasingly elaborate. Craftsmen
excelled in metal work and
designed and produced locks for gates, doors, chests, and cupboards. A
"Masterpiece" lock was never used on a door. It was designed and produced as a
one-of-a-kind by a journeyman locksmith, or iron monger as a "test" to qualify him
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as a Master. Masterpiece locks were often displayed without covers to show the
component parts of the mechanisms, their functions, the decorative designs of lockcases,
and method of assembly.
The period from the 14th to the 17th century was one of artistic accomplishment by
superb craftsmen. The best locksmiths were internationally famous, rocks stars in their
field. Noblemen and clergy would try to bring the most talented locksmiths to create
locks featuring coats of arms and various symbols, complete with complicated wards,
hidden keyholes and trick devices. For this reason it is particularly difficult for modern
historians to determine whether any given lock was produced in the country where it was
installed.
For the most part, while locks became more and more ornate and the mechanism more
precise and miniaturized, little actual innovation to the actual mechanism happened until
the late middle ages. Stationary locks on doors and gates used pin tumblers, and portable
locks on chests and in padlocks used springs.
Early in the sixteenth century, padlocks began to appear in which the ward spring was
not removed when the lock was opened, instead, like a modern padlock, the spring was
internal to the lock, pushing a bar into a slot in the shackle. In this type of lock, which
first appeared in spherical shape known as an “apple lock”, the key pushed the bar back
against the spring, which would push the bar closed again as soon as tension was
released. These locks show up all over Europe at about the same time. It is unclear
An early padlock style still in use today on
where exactly the innovation originated. The lock was made in two hemispherical
sections, subsequently welded together. It must have been difficult to weld the two halves the gates of St Peter’s Basilica, in Rome.
Note the similarities to the style of lock made
together without ruining the temper of the internal spring.
by Manuel Guerra (shown on page 13).
As lock-picking became an art in the 18th century, the
inventor met the challenge of the burglar with
increasingly complicated locking mechanisms. Among the
new improvements were keys with changeable bits,
"curtain closed-out" around keyholes to prevent
tampering, alarm bells combined with the action of the
bolt, and "puzzle" or ring padlocks, with this principle
developing into dial face and bank vault locks, operating
without keys and known as combination locks. The early
puzzle padlocks were Oriental with from three to seven
rings of characters or letters which released the hasp
when properly aligned.
The industrial age began in 1760. While blacksmiths were
widely employed for another 150 years, more and more of
the advances in technology occurred in the large factory
setting. In 1784, Joseph Bramah patented his Safety Lock, which used six precise metal plates which had to be raised to an exact height
by a key with teeth cut to different heights. The slightest misalignment blocked rotation of
the key barrel, making it very tough to crack. Bramah is the oldest lock company in the
world and continues to manufacture its famous mechanism 200 years later.
The apple lock

In 1818, Jeremiah Chubb, son of an ironmonger, invented the detector lock, which, when
an invalid key was used to attempt to open it, jammed until a special reset key was used.
The Chubb company is now owned by Assa Abloy, the site which supplied many of the line
drawings of Roman and Viking locks used in this article.
In 1844, Linus Yale, Sr. invented the modern pin tumbler lock, a resurrection of the
Egyptian pin lock design, adapted for portability through the use of springs rather than
gravity to hold the pins in place. Yale’s lock increased the number of pins, and changed
their orientation.
Excluding electronic advancements, most innovations to locks since the Roman times were
made by Bramah, Chubb, and Yale.
Very few locksmiths today actually make locks. Most simply install locks, open locks for
which the key or combination has been lost, or make replacement keys.
But we should not lose sight of the skill, precision, and artistry of the blacksmiths of
centuries past who set themselves to the task of making locks. Their work is marvelous
and fascinating. Today, few if any of us can say we are capable of the like.

An American-made lock from around
1900. The shape of the key reveals that
it has a single ward. This popular circular shape was probably used on a
large strongbox.
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THE TAILGATE—CLASSIFIED ADS
FOR SALE

EVENTS

COAL FOR SALE
50 pound bags.
BOA Members price $8/bag
Non-member price $10/bag
Contact Coal-Meister Ron Wells, or see
your chapter steward.

ABANA RING PROJECT

Forging on the River (new)
April 13-17
$375, Limit 8

ANVILS ETC. FOR SALE
Bob Lock has forges, blowers, anvils,
post vises, post drills, welding flux,
hardies, etc. Call to see if he has what
you need.
Call 417-847-6708 (Shell Knob, MO)
Or email at robertlock48@gmail.com
Steel Rod and Files For Sale
Bryan Parsons
479-957-5498.
snoopybr7@aol.com

Forging on the River is the MidSouth’s annual blacksmithing
conference organized by the Metal
Museum in conjunction with the River
Bluff Forge Council. This year’s special
guest is Stephen Lunn, internationally
acclaimed British Blacksmith Artist.

To make the railing, John is asking for
24 “rings”. The rings are to be made
from ¼ x 1” flat bar, bent the easy way
and forge welded into a 7” outside
diameter ring. The design of the
interior of the ring is only limited by
your imagination, but will need to
allow space for a collar at both sides of

Whet Thursday
THURSDAY, APR. 7
5:00-8:00PM
Free to the public
Metal Museum and Grounds
Part of a seasonal series, Whet
Thursdays invite community members
to enjoy the Metal Museum after hours
for free. They can participate in the
foundry class, explore the Metal
Museum’s galleries, purchase a
specialty drink from the cash bar or
refreshments from a food truck, listen
to live music or simply enjoy the sunset
on the Mississippi River.
Contact Information
1-877-881-2326 (toll free)
Email: info@metalmuseum.org
Website: www.metalmuseum.org
374 Metal Museum Drive, Memphis
Take I-55 over the Mississippi River,
then take the very first exit on the
Tennessee side and follow the signs.

WANTED
Post Vise For Sale
Needs parts, not drilled for crossbar.
Good project for med. level
blacksmith. $80 dollars or best offer.
Lee Burks
870-741-7449

At this year’s ABANA conference in
Salt Lake City, John Barron will be
demonstrating making and installing a
railing, one of the staples of modern
architectural blacksmithing. The
railing will be permanently installed on
the handicap access ramp to a historic
building on the conference grounds as
a gift from ABANA.

the ring and access for a rivet at the
top. (see drawing)
24 rings will be needed to produce this
railing design. Any rings not used will
be donated to the Saturday night
auction.
Please let John know if you will be
bringing a ring, and if you are not
attending you may ship it to:
John Barron
PO Box 28
3064 Lasita Place
Georgetown, CA 95634
john@barroncreations.com
(530) 333-1129

Hit and Miss Engine
If you have or know someone who has
a hit and miss engine for sale, please
let Bryan Parsons know.
479-957-5498.
snoopybr7@aol.com
Advertising Anvils
I collect salesmen’s sample and
advertising anvils. Please contact me if
you have any that you are willing to
part with, or know of someone who
does.
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Medieval Door Lock

Robert Fox

An example of John’s railing work

THE TAILGATE—CLASSIFIED ADS (continued)
EDUCATION

ESSA 2016 Blacksmith Courses
Beginning Blacksmithing
April 25-29
$375 for 5-day course
Instructor: Bob Patrick (BOA)
This class will be taught using gas and
coal forges with the introduction of the
use of blacksmithing tongs, anvils,
chisels, punches and power hammer
forging. Students will be introduced to
making simple hardware, hand tools,
simple utensils and honing techniques.
Bob will be glad to discuss details of
the class if you email him at
bobpatrick@southshore.cc
Tools for Coal Forge or Fireplace
September 26th-30th
Instuctor: Stephen Mcgehee (BOA)
In this workshop students will learn to
make pokers, shovels, rakes and many
other tools. Students will work from a
drawn design then will forge and finish
several pieces. Students will finish the
course with a complete firetool set. We
will also cover the tricky identification
of different types of scrap steel.

BLACKSMITHING CLASSES (new)
Bob Patrick is teaching a beginning
and an intermediate course at his shop
through the Arkansas Craft School,
May 13-15. For cost and to sign up,
contact the Arkansas Craft School at
http:\\arkansascraftschool.org.
For the beginning course, Bob will be
taking only 4 students. Each will have
a separate forge, anvil, and hand tools.
Bob will be glad to discuss any type of
work about which a prospective
student is interested if you email him
at bobpatrick@southshore.cc

For all Courses
Website: http://essa-art.org/
Download Catalogue: http://essaart.org/wp-content/uploads/ESSA2016-Program-Mobile-.pdf
15751 US Highway 62
Eureka Springs, AR 72632
(479) 253-5384
Editor’s Note:
The Eureka Springs School of Art
(ESSA) is “our” school. The school
itself is a dues-paying member if BOA
and supports our organization in many
ways. Several of our members teach
classes there (and they are always
looking for more!). We encourage all
of our members to support them.

Tuition: $140, Material Fee: $60
Limit: 8 Students. Ages 15+
Foundry Fundamentals (new)
Saturday & Sunday, April 23rd & 24th
9:00AM – 5PM
Casting aluminum an d bronze in oilbonded sand.
Tuition: $225, Material Fee: $60
Limit: 8 Students. Ages 15+
Contact Information:
1-877-881-2326 (toll free)
Email: info@metalmuseum.org
National Ornamental Metal Museum
374 Metal Museum Drive
Memphis, Tennessee 38106

Forging Edged Tools for
Woodcarving, Leatherwork, and
Cooking
October 3rd-7th
Instructor: Bob Patrick (BOA)
This class will teach the making of
forged edged tools. It will concentrate
on creating hand tools such as kitchen
knives of all sizes and leather working
tools. Bob will be demonstrating how
to create your own custom antler or
wooden tool handle. This class will also
focus on file finishing, use of a bench
grinder, power buffing and finally,
honing. This is not an axe or hunting
knife making workshop.

MIG Welding-Steel Sculpture (new)
Sunday, April 24th
9:00AM – 5PM

ADVERTISING

INTRO TO KNIFEMAKING
June 10-12
James Crowell’s Studio
676 Newnata Cutoff,
Mountain View, AR 72560
Registration is through the Ozark
Craft School website
James Crowell has been making
knives since 1980 and earned the
American Bladesmith Society
Master Bladesmith award in 1986.
He was the resident blacksmith and
blade maker at the Ozark Folk
Center for many years, and has
taught knife-making seminars all
over the country.

Contact the editor at
editor@blacksmithsofarkansas.org
All content is subject to editorial review.
MEMBERS
Ads are free to BOA members.
NON-MEMBERS
Advertising for non-members is
charged on a per-issue basis based on
the size of the ad and whether it is in
color or black and white only, per the
chart below.

This class covers how to make a
simple stock removal knife. Students
will lay out, cut out, grind, heat,
treat, and handle a simple full tang
knife. Students will leave the class
with a simple, serviceable knife of
their own manufacture. This
workshop is open to all levels.
Total cost $450 + $50 material fee
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GET YOUR BOA T-SHIRTS!
BOA t-shirts are only $10. You can’t beat that with a rounding hammer! Get the black if you are
worried about coal grime, or the grey if you are worried about the heat. Or get both for the winter,
and layer up!
CHURCH KEYS

The silk screening process requires that we save up orders until a minimum number is reached.
Fill out the form below, but send no money. You will pay when the t-shirts arrive.

Today, a “church key” is a term used
to describe a hand-operated bottle or
can opener.
The “pop top” for glass bottles was
invented in 1898, though there is no
evidence that the opener was called a
“church key” at that time. The shape
and design of some of these openers
just happened to resemble a large
key.

The design on the back of the shirt

The right-front pocket area

Enter the quantity of each color and size below. White is also available with black ink.
BLACK
In 1935, beer cans with flat tops were
marketed, and a device was needed
to puncture the lid. These openers
were typically given away free with
the purchase of beer in a can.

GRAY

WHITE

SMALL
MEDIUM
LARGE
X– LARGE
XX-LARGE

Whether because of their association
with the bottle-top openers that
actually looked like keys, or due to
the irony of opening a can of beer
with a “church” key, by the 1950’s,
the usage was widespread.
Recently, a company has introduced
“Churchkey” Pilsner beer, which
comes in a six-pack of cans with
smooth, flat tops, and a church key
attached to the carton.

XXX-LARGE
4X-LARGE

With Pocket
Without Pocket


Tall Sizes

All t-shirts are $10. Big-boy (3X & 4X) and Tall sizes are $2 more.
Indicate if you are interested in getting a cap. Yes

No

Your Name___________________________________________________
Address______________________________________________________
City, State, Zip_________________________________________________
Phone # {in case we need to contact you}___________________________

Bring this form to the next Meeting. Do not include payment.
Pay when T-shirts are delivered
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BLACKSMITH ORGANIZATION OF ARKANSAS
MEMBERSHIP APPLICATION
Date: _________________
Name*:

(Plus Family Members)

Address:

PrimaryPhone:
Email**:
Email:
Email:
Special areas of interest:
 Knife making
 Restoration

 Gunsmithing
 Buck Skinning

 Architectural
 Medieval

Membership dues are $25 per year, due in January***.
Make checks payable to “BOA (Blacksmith Organization of Arkansas)”
Mail to:
Ron Wells, BOA Treasurer
HCR 32 Box 141
Mount Judea, AR 72655
Or bring to the next meeting and give to the Treasurer or Steward.
*BOA’s membership is a family membership. For the payment of one membership, all the members of a family would be afforded all the benefits and privileges of full membership. They
would, however, have ONE vote on BOA business per family membership.

BENEFITS OF BOA
MEMBERSHIP
BOA members continue a
tradition of educating our
members and the public in the
techniques and history of
blacksmithing, the king of
crafts.
In addition to our monthly
meetings, newsletter, and email
chatter, our members are active
in their communities with many
interesting events and
demonstrations.
Members also receive
discounted prices on coal and
stylish BOA apparel.
BOA membership is a family
membership. For one
membership fee, all the
members of the family are
considered active, and each may
receive an electronic newsletter.

**BOA's Newsletter is available as an electronic newsletter. It is only distributed to active
email addresses. Please make sure your email address and those of your family members are
entered correctly above.
***Membership dues are paid with the submission of this application; thereafter, they are due
each January. If the dues are paid in the last three months (October, November, or December) of the year, membership is paid up for the following year. If dues are not paid within the first three months (January, February, or March) of the year, the member is removed from the membership.

MEMBERSHIP APPLICATION
Also available online at: www.abana.org
Email:

Name:
Address:

WWW URL:

City:

Phone:

State:

Zip:

Type of Membership:
 Regular …..$55

Fax:
Credit Card Information:

 Overseas ….....$65

 Visa  Mastercard

 Student …..$45  Contributing ..$100

Card#

 Senior …....$50  Library …….....$45

Expiration:

There is a $5 discount for 2-year memberships and renewals
The Blacksmith Organization of Arkansas (BOA) is an ABANA Chapter Affiliation
Submit check, money order (US banks only), or credit card information using this form to
Artist-Blacksmith’s Association of North America, Inc.
259 Muddy Fork Road
Jonesborough, TN 37659
Phone: 423-913-1022
Fax: 423-913-1023
Email: centraloffice@abana.org

BENEFITS OF ABANA
MEMBERSHIP
With your ABANA membership,
you receive a subscription to
both The Anvil's Ring and The
Hammer's Blow, as well as
discounted conference
registrations and discounts at
many web sites.
The Anvil's Ring, devoted
exclusively to the craft of
blacksmithing, is the
association's quarterly magazine
which presents articles on
topics such as architectural iron,
decorative design, hand forged
tools, historical references,
advice to beginners, etc.
The Hammer's Blow, also a
quarterly publication, is a black
and white magazine full of "how
to" tips and techniques for
professionals and beginners
alike.
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THE BLACKSMITH
ORGANIZATION OF
ARKANSAS (BOA)
BOA is an affiliate of the ArtistBlacksmiths Association of
North America (ABANA).
We are exclusively for the
education of members and other
interested parties in the skills,
techniques, and traditions of
blacksmithing. We aspire to
expose the art of blacksmithing
to the public, to serve as center
of information about
blacksmithing and its tradition,
and to do so in cooperation with
and as an affiliate of the ArtistBlacksmiths Association of
North America.

BOA MEMBER SHOWCASE
—STEPHEN MCGEHEE
Stephen McGehee made this corbel, one of a pair,
to support a stone kitchen bar.
Very nice work, as always, Stephen. Beautiful as
well as functional, and not just another scroll or
leaf. This looks almost art-deco.
Stephen is not only a talented smith, but is a
talented artist as well. We would not mind having
some of his drawings on the pages of our
newsletter, hint, hint…
For those of you who haven’t met Stephen or seen
his work, check out the interview we did with him
in the July, 2014 issue of The VOICE

Information on when and where
we meet and how to join can be
found within the pages of this,
our monthly newsletter.
If you’re not already a member,
we hope you will be soon!

VOICE
The Blacksmith Organization of Arkansas

218 Trelon Circle
Little Rock, AR, 72223
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