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SAFETY FIRST! METAL FUME FEVER
One extremely serious danger in our craft that does not receive near the attention it merits is
metal-fume fever. This is a class of respiratory ailments caused by breathing in toxic fumes.
Jim “Paw-paw” Wilson, a highly regarded blacksmith and frequent contributor to the
AnvilFire forum, died of metal fume fever in 2005.
Iron and carbon alloy steel do not cause dangerous fumes, but you should NEVER heat
galvanized steel in your forge. Galvanized steel contains high percentages of zinc and
magnesium. When galvanized metal is heated, these elements gas off as zinc oxide (ZnO)
and magnesium oxide (MgO). Some older silver solder alloys contain Cadmium, and even
stainless steel, heated in large quantities, can release dangerous amounts of chromium.
The symptoms are nonspecific but are generally flu-like including fever, chills, nausea,
headache, fatigue, muscle aches, joint pains, shortness of breath, chest pain, and cough, any
of which may present themselves immediately or as much as two days after exposure. A sweet
or metallic taste in the mouth may also be reported along with a dry or irritated throat which
may lead to hoarseness. Symptoms of a more severe metal toxicity may also include a
burning sensation in the body, shock, no urine output, collapse, convulsions, shortness of

“You should NEVER heat galvanized metal in your forge”
breath, yellow eyes or yellow skin, rash, vomiting, watery or bloody diarrhea or low blood
pressure, any of which require prompt medical attention.
This is not an allergic reaction, but is rather toxic damage to the lung tissue. In severe cases,
the lung becomes too damaged to exchange sufficient oxygen, and the victim can die.
Avoid working with galvanized material. If you find you must work with it, sand or file the
galvanized coating off before heating. Wear respiratory protection even while sanding and
filing, as the dust is also toxic, though less dangerous than fumes.
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 webpages of
the Blacksmith Organization of
Arkansas.
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TOO DARN HOT TO FORGE!
While not exactly record breaking, this has been
a long, hot, humid summer. Not full of the kind
of days where you want to stand in front of a
forge, unless you have the opportunity to get out
there pretty early.
Instead, it’s a good time to clean up the shop,
organize those piles of scrap steel, catch up on
your reading, and write an article for the VOICE.
I got a lot of contributions this month, so I know
we’re all thinking the same thing.
One of the most pleasant things I’ve done in a long, long time was when the CACBOA
group got together up at Magnet Cove one Saturday this month prospecting for magnetite
for our smelt later this year (see sidebar on page 15). Our “prospecting” mainly involved
wading through the cool, clear waters of a beautiful little creek, under the shade of a high
tree canopy, playing with rocks and magnets and swapping stories. It brought me back to
my childhood, playing with my cousins out on my grandfather’s tree farm near Malvern.
Talk about simple pleasures! I’m 52 years old, and I bet it’s been 40 years since I last
spent a hot summer day wading through the cool water of a gravelly creek with my
friends, playing with rocks and talking the day away. How did I ever forget that feeling?
The appeal of blacksmithing, to me, is about getting back to basics—going back to a
simpler time when a man shaped his life with your own two hands, where we weren’t so
much small cogs caught up in a huge corporate machine. I don’t care if we run another
smelt next year or not, but next august, lets all meet up down by the creek. That’s my
kind of summer blacksmithing.
Robert Fox, BOA Editor

LETTER FROM THE PRESIDENT
BOA OFFICERS
PRESIDENT (and Board)
Vacant
president@blacksmithsofarkansas.org

I would like to thank Keith Heffelfinger
and Robert Fox for standing in for me at
the Northwest Chapter meeting at
Mountain View and at the Central
Chapter meeting at Pine Bluff while I
attended the Bi-annual ABANA
Conference at Harrington, Delaware. I
learned a lot about what it takes to
produce a bloom of iron. I also got to see
how much there is still to learn about
bloomery production.

VICE PRESIDENT (and Board)
Dale Custer
(501) 416-1819
vicepresident@blacksmithsofarkansas.org
TREASURER (and Board)
Ron Wells
(870) 434-5460
treasurer@blacksmithsofarkansas.org

We will be taking nominations for the
Organization’s officers during the
September meetings of the three
chapters. Any member in good standing
Dale Custer, Acting BOA President
can place another member in
nomination provided that the
nomination is seconded. Ballots and instructions for voting will be published in
the October newsletter.
The work on the iron smelt is moving along with several developments since
last month. I picked up 150 pounds of dry clay on my way home from the
ABANA Conference which is the only part of the furnace that can’t be bought at
any Home Depot. The Central Chapter carried out an iron prospecting trip to
Magnet Cove, Arkansas that produced about 200 pounds of magnetite ore. We
will have a better idea if this will produce enough ore once we roast it. We will
be doing the calcination and roasting in a single step. Thanks to Robert Fox,
Tim and Layne Huddleston, Garrett Sheeks, Kenneth Cooper and J.D. Lambert,
our local rock hound guide, who made the trip a success. We have found the
copper to make the tuyere for the furnace. I am sure Robert’s article on furnace
construction next month will make it clear how this fits into the process. We
are still in talks with sites to see what days we can set up, build the furnace and
fire the bloom. From where we are now to producing a bloom we still have
much to accomplish. Anyone who is interested in being part of the process just
let me know.
During the first weekend of October we will again be demonstrating at Harvest
Homecoming on the square in Harrison. We will discuss things to make this
year as successful as past years at the next Northwest meeting. The Central
Chapter will meet at Thurston Fox’s this month. And on the second Saturday of
October the Northwest will meet at the fall Rusty Wheels Show. I must say that
I really appreciate everyone agreeing to host meeting a few months in advance.
It certainly makes it easier on everyone.
Dale Custer, Acting BOA President

EDITOR
Robert Fox
(501) 993-4229
editor@blacksmithsofarkansas.org
COAL MEISTER
Ron Wells
(870) 434-5460
coalmeister@blacksmithsofarkansas.o
rg
ABANA AFFILIATE LIAISON
REPRESENTATIVE
Dale Custer
(501) 416-1819
liaison@blacksmithsofarkansas.org
SECRETARY (and Board)
Harold Enlow
(870) 743-1173
nwsecretary@blacksmithsofarkansas.o
rg
NORTHEAST
STEWARD (and Board)
Glenn Owen
(870) 897-0234
neacsteward@blacksmithsofarkansas.
org
CENTRAL
STEWARD (and Board)
Dale Custer
501) 416-1819
cacsteward@blacksmithsofarkansas.or
g
SECRETARY
Robert Fox
(501) 993-4229
cacsectretary@blacksmithsofarkansas.
org
NEWSLETTER DEADLINES
Submissions for articles, meeting
minutes, announcements, events, and
classified advertising are due to the
editor before the last Saturday of the
preceding month.
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UPCOMING EVENTS AND
DEMONSTRATIONS
Harvest Homecoming on
the Square, Harrison
October 3,4, and 5
Town Square
Harrison Arkansas
The 30th annual Harvest
Homecoming will be held on the
Historic Harrison Square and
surrounding downtown areas.
This Festival attracted more
than 8000 people over the 3 day
event in 2013. This year the
festival will also include a 5k
Run/Walk, Beauty Pageant, Live
Music, Entertainment, Food, Pie
-making contest, pie-eating
contest, Arts and Crafts, Artists’
Exhibitions to include an
estimated 100+ Vendors.
Faulkner County Museum
November 1—Saturday
801 Locust St
Conway, AR 72034
BOA has been invited to
demonstrate at the 2014
Faulkner County Museum Open
House on Saturday, November
1st. The Open House will have
several other exhibits and
demonstrators, all representing
the territorial and early
statehood period of Arkansas
(1825-1875). The Central
Arkansas Chapter (CACBOA)
will be coordinating and
providing anvil and forge.
Details will be announced as the
event draws closer. Those
interested in assisting, contact
Robert Fox. This is a great
opportunity to increase
awareness of Blacksmithing and
to attract new members.
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MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

UALR Applied Arts
Little Rock

Tired Iron
Gentry

At Thurston Fox’s
In Mayflower
Significant Other Gift

At Ron Wells’
In Mount Judea
3/4” Wrench
At Rusty Wheels
In Harrison
Grill Utensil
At Robert Mueser’s
Mountain Home
Lawn Ornament

At Ozark Folk Center
In Mountain View
Dinner Bell
At Tired Iron
In Gentry
Smith’s Choice

At Rusty Wheels
In Harrison
Trivet

Sonny&Judi Sartwell’s

Clyde Foster’s

Sidebar
Page 12

At Herman Ginger’s
In Pine Bluff
Tongs
At Garret Sheeks’
In Stuttgart
Travel Anvil Stuff
At UALR
In Little Rock
Must include a twist
At Herman Ginger’s
In Pine Bluff
RR Spike tomahawk
At Tim Hutchinson’s
In Bryant
Scrolling Tongs

At Thurston Fox’s
In Mayflower
Zombie Weapon
At Dale Custer’s
In Little Rock
At Herman Ginger’s
In Pine Bluff
Xmas Party

At Glenn Owen’s
Forge on the Ridge
At Glenn Owen’s
Forge on the Ridge
Jim Soehlman’s
In Jonesboro

At Jim Soehlman’s
In Jonesboro
At Jim Soehlman’s
In Jonesboro
At Jim Soehlman’s
In Jonesboro
“S” hook

TBD

TBD

TBD

Sidebar
Page 8

Sidebar
Page 16

PROJECT NOTES: CHEST LATCH
Authors: S.A. Bloom and H. Cotton, reprinted with permission from the Florida Artist
Blacksmith Association (FABA) newsletter, the Clinker Breaker, July 1989.

10 THINGS NOT TO SAY TO AN
ARTIST OR CRAFTER
10. “I’ll just get my friend to
make me one of those.”
9. “You know what you should
make…?”
8. “Do I get a price break if I buy
two?”
7. “I can make that myself.”
6. “Why does it cost so much?”
5. “How do you make this?”
4. Will you donate your artwork
to our event? We can’t pay you,
but it will be great exposure.”
3. My nine-year –old makes this
kind of stuff too.”
2. “Kids, this is what happens if
you don’t go to college.”
1. “I can buy that at Wal-Mart for
$3.99”
Lee Burke, BOA Member

IT’S SO TRUE!
A common saying in Spanish is:

OVERHEARD AND OTHER STUFF
By Harold and Ron

Ron: I’ve been trying to cook while Bertie’s been gone on another trip to
New York.
Harold: Yeah? How’s it going?
Ron: It’s really been hard.
Harold: How’s that?
Ron: Well, every recipe says to start with a clean dish.

"En la casa de herrero,
cuchara de palo".
This translates in English to:
"In the house of the
blacksmith (hangs) a
wooden spoon".
It’s the blacksmithing equivalent
of the phrase, “The cobbler’s
children have no shoes.”
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NAME DROPPING
Here are some links for you to
follow in order to find out more
information about the people
and objects Dawn mentions in
the Conference article.
If you are viewing the PDF
version of the VOICE, you
should be able to just click on
the link to launch it in your
default browser.
In order of mention:
Matt Harris: http://
www.harrismetalsmith.com
Michael Robear: http://
www.michaelrobear.com
Antonio Diaz Garcia: http://
www.antoniodiazgarcia.com
Baltimore Knife and Sword:
http://www.imakeswords.com
Joseph Szilaski: http://
www.szilaski.com
Tony Swatton: http://
www.swordandstone.com
Roberta Elliott : http://
www.velvethammerltd.com
Mike “Smyth” Boone: http://
www.booneshooks.com
Rachel David: http://
www.redmetal.net
Francisco Gazitua: http://
www.franciscogazitua.com
Daniel Miller: http://
www.millermetalsmith.com
Eric Dewey: http://
www.desperadoforge.com
Brett Mosen: http://
www.infinityforgeinc.com
Dennis Dusek: http://
www.vineyardblacksmith.com
Collonial Williamsburg
Blacksmiths: http://
www.colonialwilliamsburg.com/
do/revolutionary-city/tour-thecity/blacksmith-and-publicarmoury
Lee Sauder: www.leesauder.com
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ABANA 2014 —(CONTINUED FROM FRONT COVER)
Make Connections.” Over 1200 blacksmiths from the Ukraine, Mexico, Czech Republic, Chile,
Germany and United States attended. Many hobby blacksmiths were there, as well as
professional full time blacksmiths who have:




made swords for Hollywood movies such as Pirates of the Caribbean
entertained and demonstrated for visitors in Colonial Williamsburg, VA



made an axe for a female star of the TV show
Naked and Afraid.
Some attendees camped on the Fairgrounds, while
others stayed in nearby hotels. The Gallery was open
to the public to showcase work of ABANA members.
All the works were auctioned off Saturday night, with
proceeds going to ABANA.
Also a vendor area featured good quality anvils for
about $3.00 a pound, plus a wide variety of
blacksmithing tools, books, and art for sale. Family
classes and day trips were offered such as a day at the
beach, basket making, and painting. There was an
ABANA Conference Nail Stump for members to put
their creativity to work making a personalized nail,
then hammering it into the stump beside nails from
previous years’ attendees.
On the fairgrounds, there were 10 demonstration
tents set up with small bleachers for attendees to
watch and ask questions while demonstrators
showed blacksmithing skills and techniques. The demonstrators explained each step of the
processes, so that the audience could understand them.
TENT 1 –Matt Harris and Michael Robear created a six-foot sculpture focused on joinery. These
same smiths had also created forged metal picture frames which were on display in the Gallery.
At the same tent, Antonio Diaz Garcia created two small scale sculptures using a forge press
capable of exerting 200 tons of pressure.
TENT 2 – The Baltimore Knife and Sword team consisting of Kerry Stagmer, Matt Stagmer, Sam
Salvati, John Mitchell and Ilya
Alekseyer from the east coast
showed their knife and swordmaking skills. The group included
Swordsmiths, Silversmiths,
Bladesmiths, an Armourer, and a
Master Grinder. Using an Iron Kiss
75 Utility Power Hammer and
Large Belt Grinders, the team forge
welded and forged to shape several
pattern welded blades. They also
forged homogenous steel blades.
They demonstrated both flat and
hollow grinding techniques, heat
Tony Swatton—Man at Arms
treating and tempering.
Joseph Szilaski demonstrated the use of both the forge and the stock removal method of making
knives, and explained why he heat treats his forged blades, but sends his stock removal blades to
a professional heat treater where they receive a sub-zero quench for added toughness and
durability.
The West coast was represented Tony Swatton from The Sword and the Stone from Burbank, CA.
He has made swords and knives for many movies, including Pirates of the Caribbean, Zorro and
Hook. He forged to shape bronze and iron hilts and pommels, made horn and wooden grips with

wire inlays, and completed finished swords, knives and other edged tools.
Together the group in this tent made a Damascus sword from start to finish.
TENT 3 – Anatolly Rudick and Bruce Jarrell develop methods to reproduce early
American classical furniture styles in iron. Their demonstrations focused on
making various open and closed swage dies, and using them on the anvil and
under the power hammer and hydraulic press.
Roberta Elliott specializes in forging pipe and forge welding. She demonstrated
making a sculpture called “Dysfunctional Spoon” using a Big Blu power hammer
and die fixtures.
TENT 4 – Mike “Smyth” Boone is an 18th generation blacksmith, going back to
the time of the Vikings, and including in his lineage noted explorer Daniel
Boone. He forged some of his “Forged-Figures” working in their scaled down
version of a blacksmith shop forging the next generation of blacksmiths. He used
a Saymak Self Contained Power Hammer and a Treadle Hammer. The sculpture
is an excellent vehicle for showing numerous forging techniques and processes.
Also in Tent 4, Jeffrey Funk and Rachel David did a series of demonstrations
exploring different methods for joining, including iron to iron, iron to wood, iron
to stone, and wood to stone. They forged a 19th century ice axe, a double
diagonal hammer and a double ended adze eyed hoe mounted to a reverse
tapered wooden handle. http://www.jeffreyfunkmetalworker.com
TENT 5 – Francisco Gazitua from Chile, his son and team, demonstrated Team
Forging. They forged 8 pieces, each joined together with unique joints to form a
3 foot high sculpture called the Southern Cross, “Cruz del Sur.”

Rachel David (Louisiana) demonstrating finesse forging at the power hammer.

Also in Tent 5, Jiri Bat’a from the Czech Republic formed a sculpture called
Ancient Tepee, which he said was inspired by the ancient era of Native American culture to symbolize the history of the Eastern US.
Bat’a designed the piece with the idea that a number of blacksmiths could work on it together doing team striking to form the elements.
http://www.facebook.com/bata.jiri
TENT 6 — In tent 6 the team demonstrated Daniel Miller’s unique style of joinery where the joining material is forged from the two
elements being joined. He refers to this as Embracing Joinery. Miller and Eric Dewey forged a fireplace set using the Fly Press and
Treadle Hammer. They also demonstrated a Universal Joint in a candelabra.
Also in Tent 6, Brett Mosen and Dennis Dusek showed how to make a table sized oil lamp with Modified Hybrid Tension joint and
“Hand in Fist” joint that Moten developed: “The joint itself is a four way wedging tension joint all originating from the center of the
cross.”
TENT 7 featured the Punzo Family from Mexico who are coppersmiths and silversmiths. They demonstrated how they take scrap
copper and turn it into beautiful copper vessels by hand, using very few tools. They also make copper and silver jewelry.
TENT 8 was where the Patient Order of Meticulous Blacksmiths ( POMM) worked. This includes the “Unknown Blacksmith” Pete
Renzetti. Inspired by 17th century examples, POMM made a coffee grinder from start to finish. They forged and assembled parts to
create a working coffee mill, then auctioned it off at the Auction. Components of the mill were joined using wedged, threaded and
peined tenons, dovetails, rivets and forge brazing.
TENT 9 featured Colonial Williamsburg Blacksmiths who forged a scale model of a large 18th century weathervane based on examples
from Virginia. The team dressed in period costumes.
Also in Tent 9 Lee Sauder did his 180th Iron Smelt: “Bloom smelting is the original method man used to win iron from its ore, from the
dawn of the Iron Age until the late medieval era, when it began to be supplanted by the blast furnace.” A more detailed article will be in
a future newsletter.
TENT 10 was the Teaching Tent and had 20 individual forging stations set up for hands on learning. Some of the subjects taught were
Basic Tongs, Level 1 Grill, Punching and Drifting, Hand Tools and Forge Welding. The four instructor were Mark Aspery, Darryl
Nelson, Gerald Boggs and John McLellan.
Joining ABANA is easy – see the form just inside the back cover.
The next ABANA Conference will be in Salt Lake City, Utah July 13-16, 2016. Plan on being there!
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NEXT NORTHEAST MEETING
The September NEAC BOA
meeting will once again be
held at Jim Soehlman's shop.
His address is
462 Greene 731 Road
Jonesboro, AR 72401
The meeting will be held on the
second Saturday of September (the
13th) rather than the first.
The meeting will start at 8:00 am,
and end at 3:00 pm. The trade
item will be an “S” hook.
From Lake Frierson State Park
entrance (about 12 miles due north
of Jonesboro on Hwy 141),
continue north on 141 for one mile,
then turn right (east) on Greene
731, go 1/2 mile. You're there!
Jim Soehlman—NEAC BOA

NORTHEAST ARKANSAS JUNE 2014 MEETING
August 16th, 2014; 8:00 to 3:00
Jim Soehlman's Shop
We had an awesome day for forging. The temperatures was in the 80’s and we had a nice
breeze through the shop most of
the day.
We had 8 members in
attendance. Dusty Elliot, Jon
Kriebel, Eddie Mullins, Dan
Davis, Rebecca Soehlman, Jim
Soehlman, Glenn Owen AND
JUDY OWEN, Glenn’s new wife!
Congrats to the newlyweds!!!
They make a great couple. And
this is the good news.
We do have some news in the
chapter that we’re all saddened
by… Glenn and Judy will be
moving to South Carolina in the
near future. We are all going to
miss them more than mere words
can express.

Newlyweds Glenn and Judy

We had a very good business meeting led by Glenn as to how to move forward in his

“Glenn and Judy will be moving to South Carolina in the near future”
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absence. We are planning to get some signs for
directions to our meetings and we identified 4
different public locations that we felt would be
good to demonstrate in. We are also going to
print some flyers and leave in different
locations to announce meetings. We discussed
when guests attend to help them make

something that they can take home with them. I remember Bob Patrick helping make my
first “S” hook that “HOOKED” me. Thanks, Bob.

WHAT IS IT?

Dan is involved in helping a small Catholic church / cemetery somewhere in Missouri put
metal crosses back on graves that vandals stole. We’re proud of you, Dan. Community
involvement opportunities would be a good way to promote our organization. We’ll
watch for those opportunities.

In addition to information about
Dusty’s forge, Jim is also asking
if anyone knows anything about
the unusual object below.

OK, let’s go to the forge. We are doing a trade item next meeting. An “S” hook, imagine
that… The meeting for September 13th is at Jim’s shop. We are looking at others hosting
also.

If you think you know, contact
Jim at:
mysticalmtnman@live.com

Eddie finished reworking some tongs that were started last meeting. Dan and Eddie
teamed up on a knife, nice job. It also serves as a striker for flint. Jon was doing some
copper-smithing and making some nice looking copper bracelets. Dusty was showing off
her new forge that she acquired in Illinois.
The shop is really taking
shape… Hooks were added to
the forge to hang the shovel,
rake, and sprinkle can. The
forge now has a nice material
support. Still only have one
forge in operation but the next
one now has a functioning
duck’s nest. The exhaust hood
is in operation (does good after
initial fire up).
Did I mention that Dusty made
the buy of the century… and I
was drooling for it. We can’t
find any name or numbers on
it, so if any readers out there
have some thoughts as to
manufacture, how old it is, etc,
please let us know.
Our pot luck meal (always
good) was exceptional, lasagna,
salad and melon pie.
Dusty’s buy of the century—a small forge with a
lever-action blower and hood.

We welcome visits from other
chapters.

GOT A STORY IDEA?
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?
Let us know—send an email to
editor@blacksmithsofarkansas.org.
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DAWN AND DALE DO DELAWARE
By Dawn Mulkern
The ABANA (Artist-Blacksmith’s Association of North America—www.abana.org) conference
was held in Harrington, Delaware, August 13-16, 2014. Dale Custer and I drove over 3000 miles
to attend and participate.
We left Little Rock Friday August 8th, and after spending the night in Knoxville, TN we drove
east to Asheville, NC to see my uncle. He took us to a local restaurant called Homegrown, where
we had the best fried chicken and drank – no kidding – “Dale’s Pale Ale.” And we saved the cans
to prove it.

Jeffrey Funk (Montana) uses a
flypress at the ABANA conference to
forge a steel taper through a VERY
hot granite rock.

On Sunday August 10th while driving to Delaware we crossed over and through the Chesapeake
Bay Bridge-Tunnel which is 23 miles in length. Arriving in Delaware was somewhat of a
homecoming for Dale. He was born and lived in Delaware until he was 5 years old, along with
his twin sister and 3 other siblings. One of his favorite memories was of eating “scrapple” in the
mornings. Scrapple is a breakfast meat made from the parts of a pig that you don’t wish you
knew you are eating, mixed with spices and corn meal, and then fried. Scrapple originated with
the Amish in Pennsylvania.
On Monday, August 11th we went to Rehoboth Beach, along with 100’s of other people. I’ve
never seen so many people packed so closely together on a beach. We relaxed under an
umbrella, swam in the Atlantic Ocean, read books and relaxed.
That evening we went to Dogfish Head Grill and Brews, famous for its craft beer. Dale had the
sampler, where you can pick 5 different beers served in small glasses. I had a Raison D’état,
Saison Du Buff, Birra Etrusca Bronze, a Palo Santo Marron and a Midas Touch. For supper, we
ate crab that had been caught nearby. We ate crab every day in cakes, dips and chowder.
The next day Dale went to the convention site to help Lee Sauder build the furnace for the iron
smelt. Lee is an accomplished blacksmith living in Lexington Virginia, and recently forged the
ax for a woman starring in Naked and Afraid, as her one tool to take with her. But his passion is
doing Iron Smelts, and he’s traveled to Africa to learn their methods and to Italy to demonstrate
and teach. It poured rain that day and I slept in, then shopped at an outlet store. Delaware has
no sales tax!

BOA member Lee Burks sent me
this picture from a blacksmith
forum of someone braiding ribbons
of steel. The response in the post
suggested using this as a starting
pattern for a piece of Damascus
(pattern welded steel). Lee
recommends this facebook group,
“Blacksmithing Enthusiasts,” to our
members.

DID YOU KNOW?
Iron in it’s pure state is quite soft.
Steel alloys can be made almost
1000 times stronger in terms of
resistance to deformation and
abrasion than pure iron.
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Wednesday, Dale again went to work on the iron smelt with Lee. Then that evening, we went out
to dinner with Dale’s Aunt Angie and her new husband, Joe. Angie is 84 years old and recently
remarried after over 40 years of widowhood. Dale’s cousin Carol and her husband also came.
We ate a local specialty called slippery dumplings. I ate mine with lima beans. Dale also went to
see the house he lived in for those 5 years, and said he remembers it as bigger than it seemed to
him now.
The weather was cooler than at home because Delaware is further north and located between
the Chesapeake Bay and the Atlantic Ocean. The highs were in the lower 80’s and the lows in the
lower 60’s, with very low humidity. We needed jackets in the evenings.
On Thursday at the Conference and Dale and others helped Lee finish the Iron Smelting, which
produced an iron “bloom.” Dale, Lee, Eric (a blacksmith working at Mount Vernon) and Steve
Murkowski of Colonial Williamsburg then did Team Striking on the Bloom to consolidate it. See
the article on Iron Smelting in next month’s VOICE.
Starting Thursday evening and for the rest of the conference evenings, we sat for hours with
other blacksmiths around an ice chest – not a fire – drinking beer, telling stories and relaxing. It
was a great way to get to know different smiths and learn about what they are doing in
blacksmithing.
Sunday morning we started toward home, and drove in 4 different states in 4 hours – Delaware,
Maryland, Virginia and North Carolina. Monday morning we stopped off to buy dry clay at
Highwater Clays in Asheville, NC for the upcoming iron smelt BOA is doing in the fall.

PROJECT NOTES: RIVETING TECHNIQUE
Author: Bob Patrick, Blacksmith Organization of Arkansas (BOA)
A lot of beginning blacksmiths have problems with riveting. Here are some fundamentals for very simple riveting:
The rivet stock must be a good fit in the hole to be riveted. If two pieces are to be riveted, a
hole can be drilled so that the stock just slides through without much play. If the holes are
punched, great care has to be taken so that the rivet is neither too snug or too lose. I use a
drift to make the holes all the same. First a hole very slightly under sized is punched. Then
a pin the size I want the hole to be is tapered on both ends. It helps if the pin is either
tempered to a light blue after hardening, or, if mild steel, if it is quenched at a yellow heat in
cold water. If you have Super Quench you just heat it to a bright red and quench it. The
drift is driven clear through the metal with careful, but quick hammering, the drift is caught
and cooled in water. No matter whether the holes are drilled, just punched, or punched and
drifted, it is important that the rivet dies not flop around in the hole, yet will go easily into
the hole with a light tap.
The next thing is to figure the length of the rivet. For starters, figure 1 1/2 times the
diameter of the rivet material for each rivet head, plus the thickness of the material being
joined together by the rivet. if the material is 1/4" round rod, figure on 3/8 " for each rivet
head. So, if you are going to put a head on both sides of the material add 3/4". I often
guess, but I have good guesses. Best to measure carefully.
The next very important thing is to make the end or ends you are going to rivet both flat and
square to the length of the rivet. I suggest cutting with a hacksaw and filing if the cut is
crooked.
If you use a commercial rivet you will only have to put a head on one side. If making your own and putting a head on both sides of the
rivet, find a spacer that the rivet stock has lots of room to go in that is the thickness you need. For a 1/4" rivet you will need a spacer 3/8"
thick with a hole 3/8" in diameter.
Use a weight of hammer you can use accurately. Heat the rivet either in the forge or with a torch. If you
use a torch, heat both the rivet and the metal you are going to join if you want a tight rivet. But if you are
riveting tongs, for instance, have the jaws of the tongs cold when you rivet and heat the rivet separately
and put in the hole. Sometimes it helps to round the very edges of the rivet so it goes in the hole
easily. Next, you flatten the top of the rivet until it is the diameter you want the rivet head to be. So, if a
1/4" rivet you will flatten to a little over 5/16" diameter. Then take a ball peen hammer and carefully bring
the perimeter of the rivet down to the stock with the ball end. That's what the ball peen is made
specifically for. You can finish up either with the ball or turn the hammer and use the flat face carefully to
smooth the rivet. In another article I will explain ways to make a rivet set or snap. You will want these for
both the top and bottom of the rivet, whether you are making the heads on both sides of the rivet or on
just one side and using the existing rivet head on a commercial rivet.
It is also possible to rivet using an air or electric riveting hammer with the correct head. And of course this is for a rounded rivet
head. There are also conical, diamond shaped rivets, counter sunk rivets and chisel and die decorated rivets.
[Editor’s note: At this point, I told Bob I had heard that a light hammer made a shallow upset, and a heavy hammer made a deep upset,
and asked if this were true, and which you should use for riveting.]
That is correct, but the size of the rivet is important in this as well. A SLOW heavy blow tends to let the force act clear through a piece. A
fast light hammer blow tends to expend it's energy on the surface of the metal. Soft iron and wrought iron tend to let the blow act clear
through the metal much more than mild steel. Mild steel takes time for energy to go through it and change the material. This is one of
the major reasons presses are used more for forging today than in the past. It was found that the metal moved more efficiently under a
press. Though, a forging press may be quite different than what most people think. They can be set to reciprocate 200 times a minute,
and they can do this while pushing in on the metal. This works better than just a steady push, and the metal can "slide" when the
pressure is lessened rather than be forced against a die continually. Using a riveting gun to set rivets is quite different from hand riveting,
and while the rivets look good I wonder about their actual strength. The hemispherical rivet is almost universally used as it is very strong
for an above metal rivet head in industry, and the countersunk rivet is used a lot in aircraft. Riveting is a skill in itself. Note that i said
that a person should use a hammer they can wield accurately.
I reconstructed a cutaway version of the old prison at the Judge Parker Courthouse National Park back around 1999 and put in
thousands of 1/2" and 3/4" shank rivets over a 3-4 month period of work, though part was building doors, nightsoil boxes that look like
safes to hold buckets of human waste, urinals, sinks and the locking mechanisms for the doors.
In my experience, a heavy blow will tend to upset the rivet shank inside the hole more than a light blow, so for hinges it is theoretically
best to use a light blow. However, having a hot rivet and a cold body will do a similar thing.
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NEXT NORTHWEST MEETING
The September Northwest
Area BOA meeting will be held
on the first Saturday,
September 6th.
Tired Iron
13344 Taylor Orchard Rd
Gentry, AR 72734
The trade item will “Smith’s
Choice”
Directions from Hwy 412 and Mt.
Olive St. in Siloam Springs: Go
north about 1.7 miles on Mt. Olive
street. Turn right on Dawnhill
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 to show grounds.
Directions from Hwy 59 in Gentry:
From traffic light at Hwy 59, go
west on Hwy 12 (Third street) for
about 1/2 mile. Just past the city
park, turn left {south} on pioneer
lane (follow signs from this point).
Go south on pioneer for about 1/4
mile to the corner of the high
school practice field. Turn right
(west) on Swepod road. Follow
Swepod through the curves for
about 1 mile. Take Taylor Orchard
road to the left (south) for about
1/2 mile. Turn right (west) on
Marion Lee Road for about 1/4
mile. Turn back left (south) on
taylor Orchard road.
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NORTHWEST AREA BOA JULY MEETING
August 9th, 2014
Our August meeting was held at the Ozark Folk Center at Mountain View, AR .We had a good
turnout and quite a few visitors, including some new/prospective members. The center has a
nice rustic blacksmith shop that is open to the public and the staff at the State Park were very
pleasant and helpful. . We met several potential members and passed out several application
forms. Two of the visitors, Pat Thompson and Tom Weir, joined BOA and bought coal. The
members and families enjoyed seeing the many crafts and activities of the center.
One of our members, Cheryl Miskell has only
been a member for about 3 months. As I
recall she joined at Rusty Wheels and this
was only her second meeting. She's the lady
in the white blouse. She has few tools to
work with and brought a set of horseshoe
clippers with her to see if someone could
help her make them into a set of usable
tongs.
In his usual fashion, Bob Patrick came to the
rescue and he guided her through the
process, resulting in a nice pair of flat jaw
tongs to further her blacksmithing
endeavors.
After lunch at the food vendors on the
grounds, Ron Wells held a business meeting
attended by eighteen members.
The group expressed sincere appreciation to
Linda and Keith Heffelfinger for making the
arrangements with the Ozark Folk Center for
the meeting.
Bob Patrick gave a report on the smelting project that he and Dale Custer are setting up for this
fall. More information will be coming soon as more details are worked out.

The trade item this month was a dinner bell.. As you can see, we had a
lot of participation!

We had a general discussion about the
newsletter and praised Robert Fox for the
job he is doing as editor and appreciation
was shown for the job that Mike and Peggy
Williamson did in the past.
Finally, we discussed future meting
locations, demonstrations, and the
upcoming election of BOA officers in the
October meeting.
Ron Wells, BOA Treasurer,
and Tom Bates, BOA Member

BALLERINA
Why not try out your skill,
making a figure? This airy
ballerina is forged on the anvil,
stretched and bent into shape
from just one piece of metal. She
stands, untiring, on a simple
block
By Ben
Rogers,
August 1987
Clinker
Breaker, the
newsletter of
the Florida
Artist
Blacksmith
Association
(FABA).
Reprinted
with
permission.
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ANVIL POINTERS
By David Williams, Jackson Mississippi. Reprinted with permission from the Upset, the
Mississippi Forge Council newsletter.

DID YOU KNOW?
The Eiffel Tower in Paris, France is
made from puddle iron. Puddle iron
is a form of wrought iron, an iron
alloy with a very low level of carbon
content. Wrought iron was used
commonly throughout western
history but is no longer produced in
large amounts due to the availability
of steel.

Just as a note of interest, this
next commentary is just that:
the most appropriate direction
for the anvil when using it.
For many, this topic may be
trivial but when I began this
journey in blacksmithing, I
wanted to do as much as
possible the correct way.
Then came all the confusion
about which way the anvil
should point. If you are righthanded, should the horn point
to the right or left? Earlier books on this subject indicated that for a right-handed individual,
the horn should be pointing to the left. Then came the question of the hardy location—to
move from a hardy tool quickly to the anvil table, the hardy tool would be in the way of your
hammer hand (just the opposite for left-handed). So what’s the answer? This discussion
continued for several years, and my orientation finally became one of comfort for the majority
of the processes I engaged.
When taking a class from George Dixon a few years ago, I heard him relate a story from a time
when he was working in Yellin’s shop in Pennsylvania. He mentioned that one day while he
was at the anvil an older gentleman walked in and said, “You must be an ornamental
blacksmith.” George asked why he made that statement and he replied, “you’re right-handed
and the horn is pointing to your right.” He then began to explain that years before he worked
in that shop and all of the right-handed ornamental blacksmiths had the horn turned to the
right because of the ease of working scrolls and other forms over the horn.

“You must be an ornamental blacksmith...”

DID YOU KNOW?
In 2006, China was the world’s
largest producer of iron, making up
around 33% of the world’s total
production.

DID YOU KNOW?
There is enough iron on Earth to
make three new planets, each with
the same mass as Mars.
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In contrast, the right-handed smiths who did a lot of tooling or mechanical work had the
prichel and hardy to the right for ease of access. Now that was the best explanation I have
heard, and looking back at most of the older blacksmithing books in my library that
concentrated on tool and die work as well as mechanical applications, I found the horn was
pointing to the left, while some of the old German books that had mostly ornamental work
displayed the anvil horn oriented to the right.
George also explained that the London
pattern anvil was made to be the most
versatile, and turned down, on end, or
on its side, the London pattern anvil
was used as a swage block with many
different curves, square and angular
surfaces for an array of applications.
This information seemed to take much
of the mystery out of the anvil position
and provided more explanation for the
overall pattern for the anvil usually
used today. I believe that in the end,
much of the orientation of an anvil depends on what is most comfortable for the individual for
his or her particular use. There is no right or wrong way; it’s what works for you.

PROJECT NOTES: JOE’S LITTLE HELPER
Author: Joe Wilkenson, Blacksmith Organization of Missouri (BAM). Reprinted with permission.
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NEXT CAC BOA MEETING
The next central Arkansas Chapter
meeting will be at the forge of Time
Huddleston, on Saturday, September
20th.
1200 Maple Acres
Benton, AR 72019
501-545-7654
tim_huddleston@yahoo.com
Contact Tim if you need directions.
For CACBOA members, Tim will
email directions to you before the
meeting.
Tim has been putting together his
shop, and this will be the first
meeting he has been able to host.
I’m looking forward to seeing what
he’s done with the place, and hoping
he has a project or two we can help
with.
The “trade” item for September will
be a pair of scrolling tongs, either
straight or 90 degree bent.

CENTRAL AREA BOA AUGUST MEETING MINUTES
The August meeting of the Central Arkansas Chapter of the Blacksmith Organization of
Arkansas (CACBOA) met in Pine Bluff at the well-equipped forge of Herman Ginger (who is not
a dentist).

“Dale Custer, our chapter steward, was lucky
enough to be attending the ABANA conference on
the day we met”
Herman had a variety of
individual and group activities for
us.
Shane Driskel used Herman’s
industrial mill to put a factory-flat
surface on his recently acquired
Peter Wright anvil. The anvil had
a lot of shallow pitting and wear,
which Shane was able to remove
without taking away a great deal of
metal from the surface.
Tim Huddleston gave me some
lessons on the use of a MIG welder
and acetylene torch, and helped
me put together a new stand for
my gas forge. I’m thinking that
setting a 2000 degree furnace on
top of a dried out block of wood
might not be the wisest course.

Tim has a great camera, but he
also has a real eye for good shots!
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Garrett Sheeks led a
demonstration of forge welding
for those who missed it last month
or desired more practice, and
Robert Carroll produced a very
nice rubik’s twist.

Shane’s anvil, during and after machining the
surface perfectly flat on Herman’s mill.

ORE PROSPECTING

There were even people on Herman’s power hammer. I tell you, no one was standing idle at
Herman’s. We even had a visitor drop by, a friend of Herman’s, and we put him to work
cranking the blower on the forge!
Dale Custer, our chapter steward, was lucky enough to be attending the ABANA conference on
the day we met, so we tried to manage a business meeting without him. We discussed the
election of officers in October, and discussed the ore smelt BOA is trying to pull together for
later this year. Dale had been sending our group various texts and emails from the national
conference, especially in regard to his participation in Lee Sauder’s ore smelt. We are hoping to
hear more details about that in the VOICE next month.
As usual, the only thing that could tear us away from
Suzanne’s table was more fun back in Herman’s shop.
Our trade item this month was a tomahawk made from
a railroad spike, one of the most ambitious projects yet
for our chapter. I was very pleased to see four
beautiful examples. It is clear that our capabilities and
confidence are growing steadily.
Dale may have had a lot of fun at ABANA , but
Herman’s shop was the next best thing!
My new gas forge stand. Better than
a dry stump!

Robert Fox, CACBOA Secretary

After returning from the
conference, Dale called the
CACBOA team to go prospecting
for iron ore for our smelt.
Dale knows a hobbyist geologist
from Magnet Cove who was able
to lead us to some likely locations,
and obtain permission from
landowners, for us to collect
magnetite - an iron-oxide rich
mineral which should be ideal for
our smelt later this year.
We had six members show up,
complete with metal detectors,
buckets, rock hammers, picks, pry
-bars and shovels.
After wading in a beautiful stream
for about half an hour, we
discovered a whole outcropping of
magnetite. It turns out that the
easiest way to detect it was the
lowest tech—tying a strong rareearth magnet to a piece of string,
and swinging it up against rocks
to see if it “stuck.” We were soon
able to identify the greenish,
sandy-textured rock by sight,
though we had fun using the
magnets to verify each piece.
In all, we probably collected 200250 pounds, while having a great
time wading in a cool creek in the
middle of summer, swapping
stories. Let’s do that again soon!

A large chunk of magnetite in the
back of Dale’s truck. Note the
magnet stuck to the side.
We put our guests to work. That’s just how we roll at CACBOA.
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BLACKSMITH TRADITIONS: FROM ORE TO IRON
In this month’s Traditions article, we are going to discuss the steps necessary to produce useable
iron from naturally occurring mineral formations. We will focus on the ore itself, and the things
that have to be done to it in order to refine it into iron in the traditional manner. Next month we
will focus on furnace design and the evolution of the furnace from prehistoric design to the
modern blast furnace.

METEORITIC IRON
THE HISTORY OF
BLACKSMITHING IN
ARKANSAS
We had intended to include a 2page article on smelting iron ore
in this month’s Traditions
section of the VOICE. Before we
knew what happened, we had
easily collected enough
information for a whole series of
articles.
This month, we will discuss an
ore smelt from the ore’s point of
view. We will ignore the
features and evolution of
furnace design, and concentrate
solely on what happens to the
ore itself during the smelting
process.
Last month we discussed where
to find ore, so we will pick up
this month with preparation of
the ore and the extraction of the
iron. We will discuss what is
really going on inside that
rock—what is happening to the
ore at each step along the way,
and why each step is necessary
to the ore extraction process.
Next month we’ll pick up with
an article on the design and
evolution of ore smelting
furnaces.
If the stars align, this will all
come together just in time for
our BOA ore smelt later this
year. Bob Patrick and Dale
Custer are working out the
many details, and hopefully
soon they’ll be able to tell us the
master plan.
I hope you enjoy the series!
Robert Fox—BOA Editor

The earliest iron artifacts currently identified were
made from nickel-iron meteorites in the 4th
millennium BC in Egypt. About one in twenty
meteorites that fall to earth are classified as nickeliron (96% iron, 4% nickel), nearly perfect for the
blacksmith, who can pick them up off the ground and
take them straight to the forge without any refining
before shaping into tools or weapons. We can easily
identify artifacts made from meteoritic iron because
the material contains a unique crystal structure,
known as the Widmanstätten pattern, which remains
through any manner of shaping, so long as the iron is
not liquefied.

The Widmanstätten pattern common
to nickel iron meteorites

A knife made for Emperor Jahangir (Mughal dynasty, 1621, India), from a nickel iron meteor
that fell into his kingdom in the early 17th century. In his memoir, The Jahangirnama, Emperor
Jahangir described the scene:
“At dawn a tremendous noise arose in the east. It was so terrifying that it nearly frightened the
inhabitants out of their skins. Then, in the midst of tumultuous noise, something bright fell to the
earth from above….” Jahangir’s fascination with unusual natural events—and his power to harness their aura—is revealed by this dagger’s blade, forged from the glittering meteorite. Jahangir
further noted that the blade “cut beautifully, as well as the very best swords.”

IRON ORE
Unfortunately, meteoritic iron is extremely rare. Or perhaps I should say “fortunately.” Other
than blacksmiths, most people would probably find large lumps of iron dropping randomly from
the sky to be slightly inconvenient. So, most of the iron we use was extracted from iron ore.
While many of the features of the furnaces and air supply have evolved over the years, the basic
steps which the ore goes through are essentially unchanged since antiquity.
To get useable iron from iron ore, you obviously have to remove all the stuff that isn’t iron. This
is done in a serious of steps that depend on what the other “stuff” is. Iron ore itself is found in
many forms. “iron oxides” and “iron hydroxides” occur where iron has bonded with hydrogen
and oxygen in various ways, including of magnetite (Fe 3O 4), hematite (Fe 2O 3), goethite (FeO
(OH)), limonite (FeO(OH)-n(H2O)). “Iron carbonates,”, such as siderite (FeCO3), are formed
when iron combines with carbon and oxygen. Iron oxides, iron hydroxides and iron carbonates
can all be smelted to produce useful ore. Iron ore formed by iron combining with things like
sulfur (“fools gold” is iron pyrite, FeS2, classified as an iron sulfide) are not easily processed
because we don’t have easy ways to remove those elements from the ore. The processing steps
described below require iron oxides, iron hydroxides or iron carbonates – the ores that have
been smelted throughout history. For our smelt later this year, we will be using magnetite ore
collected from magnet cove (see sidebar, page 17). Magnetite is an iron oxide.

CALCINATION
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The first step in processing the iron ore is a process known as “calcination.” Oddly enough,

there is no calcium involved in iron calcination. The process is called “calcination” or “calcining”
because of its central role in producing lime (calcium carbonate) from limestone (calcium oxide) in
lime kilns. Calcination is a heat-treatment process in presence of air or oxygen applied to ores to
bring about a thermal decomposition, phase transition, or removal of volatiles. The calcination
process takes place at temperatures well below the melting point of the element you are trying to
refine (iron, in our case).
Remember our article on making charcoal? Basically, calcination is doing the same thing to ore –
heating it up until all the volatiles steam off and the remaining mass becomes soft and crumbly,
without burning. We are, in effect, “coking” the iron ore just as we coke coal – heating it up so that
all the nasty volatiles smoke off.

ROASTING
The next step in the process involves
“roasting” the ore. In roasting, more
Type of Iron
Melting Temperature
complex gas–solid reactions take
Iron, Wrought
2700° - 2900° F
place between the furnace
Iron,
Gray
Cast
2060°
- 2200° F
atmosphere and the solids. Going
Iron,
Ductile
2100°
F
back to the charcoal making process
– roasting the ore is similar to
actually burning the charcoal. Where calcination raises the temperature of the ore to the point that
certain impurities become gaseous (without changing their chemical composition) and escape,
roasting raises the temperature even higher so that remaining impurities, those which will not
simply “gas off”, change chemical composition and begin to actually “burn off.” In iron ore, roasting
is necessary to remove trace elements such as sulphur, converting them from sulfides to oxides
(sulfur dioxide). Once this process starts, it is exothermic (the reaction creates more heat, and is
self-sustaining until all the sulfur is burned away.
Think about what happens when you light up a forge using a lot of green coal. You can’t just light a
match to it – you have to start a fire with something else and raise the heat of the coal until the
volatiles start gassing off. First, the smoke is mostly white. That’s mostly water vapor. You haven’t
changed the water into something else, you’ve just heated it enough that it changes phase into steam
or vapor and escapes the coal. This is the “calcination” phase. After a while, the smoke starts to
turn an ugly yellow or green, and smells like rotten eggs. This is the solid sulfur compounds in the
coal going through a chemical reaction and converting to sulfur dioxide, a gas. If you’ve ever
watched a coal forge being lit, you know this gas is flammable. Once that smoke catches, you don’t
have to keep adding newspaper – it will fuel itself until all of it burns up. This changing of solid
chemical compounds into flammable gasses is the “roasting” phase. The exact same thing needs to
be done to iron ore to remove a bunch of the non-iron stuff by gassing it off and burning it up.
Up until the early 20th century, iron ore roasting was started by burning wood that was piled
directly on top of ore. This would raise the temperature of the ore to the point where its sulfur
content would become its source of fuel, and the roasting process could continue without external
fuel sources. Early sulfide roasting was practiced in this manner in "open hearth" roasters, which
were manually stirred (a practice referred to as "rabbling") using rake-like tools to expose unroasted
ore to oxygen as the reaction proceeded. Unfortunately, sulfur dioxide is a precursor to sulfuric
acid. The byproducts of roasting most ores are extremely toxic, leaving the burn sites sterile for
decades or even hundreds of years.
We mentioned iron sulfide ore earlier (fool’s gold). Iron sulfide simply has too much sulfur to
completely removed by roasting. The roasting process can be used to remove trace amounts of
sulfur (and other elements) from iron oxides and iron carbonates, but iron sulfides can’t be refined
using traditional methods.
Note: since both calcination and roasting involve heating the ore, these two steps are often
combined. Indeed, early blacksmiths were probably not aware of the ore preparation as two distinct
chemical processes. The process of heating the ore to a temperature high enough to roast it will, by
definition, thoroughly calcinate the ore in the process. Most of us, in our minds, don’t separate the
process of coking coal into the white smoke phase and the yellow smoke phase – it’s all one long
operation to us.

SMELTING
Unfortunately, not all the impurities are removed through the calcining and roasting steps. There’s
still a lot of non-iron “slag” left in the ore. The next step in the process is the actual “smelting.” The
calcination and roasting that came before this step not only removed a lot of contaminates, they also
Continued on page 20

ALCHEMY
In alchemy, calcination was
believed to be the first of the vital
processes required for the
transformation of a substance—
Calcination, Dissolution,
Separation, Conjunction,
Fermentation,
Distillation, and
Coagulation.
For the alchemist,
Calcination was
associated with
lead, and was
represented by its
symbol.

SIXTH SENSE
Some animals have a sixth sense –
the magnetic sense. Magnetite
crystals have been found in the
nervous systems of a wide range of
animals, including honey bees,
homing pigeons, fish and dolphins.
These animals are sensitive to the
earth’s magnetic field, able to use it
to navigate long distances.
Pigeons can determine their eastwest position by sensing subtle
changes in direction of magnet
north (often flying in circles to get
the best “reading”). They
determine north –south position
based on the angle of the magnetic
field, which dip more sharply near
the poles. At the equator, there is
no “dip”, and homing pigeons can’t
find their way home!
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made the ore soft and crumbly. Before smelting, the ore should be broken into small
pieces. Ideally, it should look like pea gravel – small enough to heat evenly, but large
enough to allow oxygen flow through the chunks.
The small chunks of processed iron ore are then introduced into the smelting furnace.
Modern furnaces often use gas or electromagnetism to heat the ore, but traditionally,
charcoal would have been used, both because it was readily obtainable and because it
burns very hot and very clean (see charcoal article in the June newsletter.) Many
different smelting furnace designs have been used over the years – we will discuss the
major variations in next month’s article. But although some furnace designs work more
efficiently or more continuously than others, all basically do the same thing to the iron
ore. They bring the ore up to a temperature high enough that the iron oxide chunks first
In modern steel-making process, the
fuse into a spongy mass of iron and slag, then, as the temperature continues to rise, the
ire is crushed into powder after
slag will melt first and separate from the mass, leaving almost pure iron-oxide. The
roasting and formed into small pellets
oxygen atoms are removed through reduction—the charcoal fire is burning up the
before being smelted.
oxygen, producing the gas carbon monoxide. Carbon monoxide really loves to steal
oxygen atoms from absolutely anything, including iron oxide, in order to convert back to carbon dioxide. So, the heat melts the slag to
free the iron oxide, and the carbon monoxide generated by the reducing fire sucks away the oxygen, leaving pure iron.
Early forges did not actually melt the iron – they only melted the slag. First, until the introduction of the blast furnace, few furnaces
would have sustained a temperature high enough to melt iron. Second, any iron they did manage to melt was almost invariably what
we call “cast iron,” with a carbon content so high as to be brittle and unworkable, useless for forging. If any molten iron was produced,
the furnace operator typically let it cool, crushed it, then tossed it back in the furnace to be reprocessed.
The goal of the furnace operator was not molten iron, but the “bloom” – the spongy mass of relatively pure iron left behind after the
slag melted. This is why these types of furnaces are known as “bloomaries.”
For many years, modern attempts to recreate bloomaries resulted in very small, very loose, spongy blooms, even after extremely long
firing times. The problem was that the ore is not really a sponge of iron whose voids are filled with slag. The ore is more like a
solidified bucket of sand, with particles of iron mixed in with a bunch of other stuff. The other stuff has a lower melting point, and will
indeed run away, but the liquid slag carries with it a lot of iron particles in suspension. Iron particles will “stick” to each other, but they
have to come in contact. If they are drained off in slag, they are lost. If they are too close to the tuyure air supply, they will oxidize. If

Lee Souder dividing up a bloom. The bloom is halved, then cut into quarters and divided again into eighths that can be more
easily managed with tongs during further processing. Images used with permission.
they are further from the tuyure, where the oxygen level has been reduced by the flame, the iron particles are very easily burned away
by the higher temperatures. The few particles that stick together are not a solid mass, but a fragile crystalline sponge that must be
handled very carefully or it will shatter into dust at the first strong blow.
American Lee Sauder is credited with “rediscovering” the secrets of running a traditional bloomary furnace. His first few attempts were
typical of modern reconstructions, producing a small (5 pound), very spongy bloom after 11 hours of operation. As with other
reconstructions, he was attempting to drain the slag away from the iron, and keep the fire running just under the temperature where
the remaining iron would spark and burn. His breakthrough came from an attempt to produce, not a iron bloom, but cast iron. He
raised the temperature much higher, and did not drain off the slag immediately.
What happened, in retrospect, is that the iron particles dropped into the pool of slag, and, as they floated in suspension, they
occasionally bumped into other iron particles and “stuck.” This growing accretion of iron was protected from oxygen by being
submerged in the molten slag, where it was also protected from burning. The result was a huge twenty-pound bloom produced in only
five hours. This bloom was so solid that it could immediately be worked with strong sledgehammer blows.
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Lee has taken a very scientific approach to his work, recording temperature levels, air
volume, and ore to charcoal ratios throughout many of smelts. He has written of his findings
in professional metallurgy journals, and demonstrated at many conference, including
ABANA. His work has changed our understanding of how iron was produced from ore, and
increased our respect for the knowledge and skill required of the furnace-master.
There came a time when the technology progressed to the point where furnaces could be
built which would sustain temperatures high enough to melt iron, but that is a different
process—a blast furnace rather than a bloomary furnace.

PROCESSING THE BLOOM
The bloom, removed from the furnace, is a spongy mass of relatively pure iron. It must be
consolidated into a solid mass using sledgehammers before it can be used.
The first operation on the bloom, while it is still hot, is to divide it up into chunks small
enough to manage independently through the subsequent working. This was often done
using large axes, either by swinging them as if chopping wood or by using them as a large top
-set, struck with a sledge hammer.
The dividing of the bloom is something of an art. The process of melting and draining the
slag from the ore is seldom exact. Parts of the bloom may contain almost pure glassy black
slag. This is usually found near the bottom of the bloom, away from the central heat of the
furnace, where the slag was draining away and may have pooled and hardened. The upper
part of the bloom may be insufficiently heated, still containing the iron/slag mix of the
original ore. It’s the job of the furnace-master to cut the bloom so that the pure slag can be
discarded, the insufficiently heated ore can be re-introduced to the furnace, and the pure iron
separated from the rest and cut into manageable sizes. In the days when the bloom had to be
crushed and shaped by hammer and hand, these bloom sections had to be small enough to
heat in a forge, handle with tongs, and work over an anvil.
According to Lee Sauder, working with iron refined from a bloom is a very different
experience than working modern steels. “Generally speaking, this iron is much more ductile
at forging temperatures - it's just plain fun to work.” Museum and living history smiths also
find a section of bloom helpful as an interpretive aid. Bladesmiths also seem to like it for its
high phosphorus content, as a component in pattern-welding.
Lee has demonstrated the bloomary process at ABANA conferences, including the one last
month, where our own Dale Custer assisted. Our smelt later this year will closely follow the
process Lee has developed. Lee also co-authored the DVD “Ore to Axe” with Ken Koons that
we featured in the “Ore Sniffing Dog” article last month. He has a website,
www.leesauder.com, where he discusses the traditional process, and offers bloom iron for
sale. His typical bloom weighs about 22 to 26 lbs. He sells them for $18/pound plus
shipping, available in halves, quarters or eighths. “This cutting consolidates them a bit, and
makes them easier to reheat. The eighths generally end up around 2 or 3 lbs, and these are
most popular, as they're easier to reheat and more affordable than a bigger chunk.”

RIVET CUTTER
Bill Robertson, AppleCross Forge.
Used with Permission
Rivets are like your collection of bar
stock. It doesn't seem to matter how
many sizes you have on hand, you
never seem to have the size that you
need when you go to get it.
Here is a rivet cutter that Richard
Shepard demonstrated at a class we
took with him recently at the
Touchstone Center for Crafts in
South Central Pennsylvania.
With this tool as long as you have a
selection of long rivets you can
always cut to size what you need. It
can be made with spring steel, lawn
mower blades or any other kind of
high carbon steel. Several holes of
various sizes are drilled through
both flat bars near the overlapping
center to accommodate different
rivet diameters. One bar has a
vertical bar welded to it on the
bottom side so that it can be
clamped into a vise.

When pulling on the other bar you
create a sheer that cuts the rivet like
butter. A whole lot better then
trying to cut a rivet with a hack saw.

CAST IRON
If the temperature rose high enough, for long enough, the iron will actually melt.
Unfortunately, molten iron in a charcoal forge combines with large amounts of carbon to
become cast iron. This may be useful if making castings, but it is entirely too brittle to forge.
In 1855, however, Henry Bessemer patented what is known as the “Bessemer Process”
wherein air is bubbled up through the liquid cast iron. The oxygen in the air, instead of
cooling the material, actually increases the heat of the fire, helping to keep the cast iron in a
molten state, and it robbed the cast iron of carbon as the oxygen forms carbon dioxide. This
“blast” of air, “decarburizes” the cast iron, converting it back into steel. The Bessemmer
process worked extremely quickly, and was difficult to manage, often taking away too much
carbon, and the process did not allow efficient re-use of scrap metal.
The Bessemer process was used extensively until the 1960’s, when the introduction of the
electric arc furnaces allowed extremely high heats to be maintained without an oxygen blast.
This allowed the temperature to be controlled much more accurately, allowing time for
testing and analysis, allowing scrap metal to be recycled efficiently. Most steel today is
produced by these electric arc furnaces.
Robert Fox—BOA Editor
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PROJECT NOTES: LEWIS AND CLARK WAR AXE
CLASSIFIED ADVERTISING
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.
FORGES AND ANVILS
Daniel Casey has one nice
firepot with clinker breaker,
and two post drills left to
sale. His phone number is 501858-9757 (Searcy).
POWER HAMMER WANTED
Glenn Owen is looking to buy a
power hammer. If you know of
one for sale, let him know at
870-897-0234
BRIDGE ANVIL
Bryan Parsons has a 350 lb
bridge anvil for sale. $550.
Call 479-957-5498.

Have something you want to sell?
Something you are looking to
buy? Contact the VOICE and let
us know!

DID YOU KNOW?
According to Parker's English
Home, in Edward the Third's
reign the pots, spits and frying
pans of the royal kitchen were
classed among the king's jewels

By Eddie Rainey. Reprinted with permission from
New Jersey Blacksmiths newsletter
The Lewis and Clark expedition was the first
federally funded scientific expedition in the United
States. Prior to their departure in 1804 Lewis and
Clark spent almost one full year planning and
gathering supplies for their journey across America.
They had to be sure they had extra supplies and gifts
trade with the Indians they expected to encounter.

the

to

The first leg of the journey took them north to Bismarck, North Dakota. They reached the fort just in
time to prepare for the worst winter on record. The fort was equipped with a blacksmith shop where
the first trade axes were made to trade with the Mandan Indians. Because of a late run of the Buffalo
the Core of Discovery found that trading with the Indians was their best source for food. The
Mandan Indians were experienced farmers and were willing to trade food for metal objects. The
Mandan village was located just outside the fort along the river and was the hub of trading activity.
The population was the same as Washington, D.C.
These trade axes became the status symbol for Indian chiefs. Almost all photographs of Indian
Chiefs shows the trade axe or tomahawk held across the chest. Below is the details of the
construction of an authentic Lewis and Clark trade axe.
• The length of the axe is 9"
• The cutting edge is 6"
• The eye for the handle has a diameter of 1" - 1 ¼"
Start with 3/16" plate 9" in length and 6” in height tapered to 1 ¼". The eye is made from ¼" x 1"
flat bar 5 3/4" in length. First find the center of the bar and measure 2" from center both directions
and mark with a center punch. This gives you 4" for the eye and approximately 3/4" for the scarf.
From the center of the bar forge the bar to 1 ¼" in width. As you widen the bar to 1 ¼" leave a ridge
line in the center between the center punch marks. Now form the scarf by forging the ends into a
fish tail. Your piece should now resemble a bow tie. Heat and bend over the horn until your scarfed
ends almost meet. Insert the 3/16"
plate between the scarfs and line the
plate up with the center punch
marks. Now forge weld the 2 pieces
together. Now you are ready to drift
the eye. You want an hour glass
shape to the eye. You should drift the
eye round using a drift with a
diameter of 1 ¼"
You may have some clean up around
the eye to do from the forge weld..
Hammer dress the edges and the taper to the eye
making a smooth transition from eye to the body of the
axe. Use borax to clean by heating until dull red and
wire brushing. Forge the cutting edge to 1/2 inch taper.
You can decorate the axe by punching round holes into
the body of the axe. Some had weeping hearts which
was a favorite for some tribes.
Apply a good coat of wax and your authentic
reproduction of a Lewis and Clark trade axe is ready
for a handle. The handle can be decorated as well,
Good forging a let your creativity soar!
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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—BOB PATRICK
BOA member Bob Patrick made these
compound tongs for setting collars, where
the metal really has to be squeezed . He
found them bulky and clumsy for regular
work, requiring really wide handle
movements for small jaw movement, but
they do hold very strongly. Bob says that
he sees why they didn’t catch on for
regular forge work, but that he will make
at least one more pair, because “each size
of collar requires tongs that move over the
right range.”
Personally, I have trouble getting one rivet
right. I can’t imagine trying to get four
working together this precisely.

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

PLEASE
PLACE
STAMP
HERE

