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Florida Artist Blacksmith Association

PRESIDENT’S
MESSAGE
Summer is upon us and the heat and
humidity can make working in the
forge a bit uncomfortable. So a
word to the wise, WORK early in
the morning, DRINK lots of water and electrolytes and
keep yourself COOL with a cold towel, fan or whatever
means it takes. Speaking from experience, when you
feel the cramps coming on “STOP” and get help.
Welcome New Members: Jerry & Zilla Thompson of
Grand Ridge, FL; Seth Frolich & Lauren Fattal of
Orlando; T Paul McGowen of Jakin GA and Miles &
Lori Harvey of Port Saint Lucie. Welcome!
We are in our Election cycle now and would love to
have you volunteer for an office. FABA needs many
volunteers to function successfully and your help
would be greatly appreciated. If you are intereted in
assisting with any of the election offices, please let Jim
Labolito know. If you need additional details, please
call any of the present officers.

Established May 18, 1985

UPCOMING ELECTIONS
Dear FABA Members,
It is the time for Elections in 5 of our offices.
These offices are as follows:
President ___________________________________________
Vice-President _____________________________________
Secretary ____________________________________________
Northwest Trustee _________________________________
Southwest Trustee _________________________________
If you would like to be a candidate in the
upcoming election, please do one of the
following:
#1. Send this form back to me with your name
written on the line next to the office for which
you wish to be considered as a candidate.
Jim Labolito, FABA Secretary
1314 Fernwood Road
Tallahassee FL 32304

#2. Email me with your intention to run and
Kirk, Helen and the Program Committee are
the office for which you wish to be considered
continuing to put together a great program for October.
as a candidate. fernforge@comcast.net
See an IMPORTANT update and request on page 4.
#3. Call me at 850-567-6464 and notify me of
Our Historian, Patty Draper is also asking for your
the office you would like to be considered for
help in a new Historian’s Corner on page 5.
as a candidate.
To give us adequate time to create ballots and
A special thanks to Michael Kummer who has
initiated our “REVISED” website. If you have not seen get them sent out, we ask that you notify us of
your intent to run for an office
it; take a look www.blacksmithing.org I'm sure
by July 8, 2013. Ballots will be
Michael will enjoy any feed-back comments you have.
mailed out in the August 2013
Please make constructive comments in kindness. I
know there can be glitches (I have one we are working
copy of the Clinker Breaker.
on with my OLD computer).
Jim “Rev” Labolito

Jerry Wolfe

Secretary

SAFETY TIP: Summer heat is on its way -- DRINK plenty of water and keep hydrated.

Calendar of Events
The calendar includes events of interest to the blacksmithing community. The regions have no boundaries - everyone is welcome everywhere. Come
to more than one if you can. We hold regular meetings in each region on the following Saturdays of each month: NE-1st, NW-2nd, SE-3rd, SW-4th
except for quarterly Statewide meetings. The actual dates vary so check the schedule below. Our meetings are informal gatherings around the forge.
Prospective members are always welcome. Come for all or any part of a meeting, bring your tools or just watch. Most meetings run from 9 AM to 4 PM
and you’ll want to bring a bag lunch if not otherwise noted. If you have any questions about meetings, please contact the Regional
Coordinators:

Northeast Region
Northwest Region
Southeast Region
Southwest Region

Butch Patterson
Billy Christie
Ed Aaron
Lisa Anne Conner

904-964-2499
850-421-1386
561-748-9824
813-977-3743

bpattr@yahoo.com
chriswoodforge@embarqmail.com
edaaron9824@bellsouth.net
MelisandeAubrey@hotmail.com

NE July 6 Pioneer Settlement, Barberville
NW July 13 Jim & Nita Labolito’s
Fern Forge, located at 1314 Fernwood
Road, Tallahassee, FL 32304

I-10
FL 263, Capitol
Circle NW

US 90, W Tennessee St.

SE July 20 Tanah Keeta Boy Scout

X

1314 Fernwood Rd.
Tallahassee, FL 32304

SW July 27 To be announced.
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REGIONAL REPORTS
NW MAY

Save These Dates
NW-Aug. 10 Bill Adams' Blind Hog Forge, Havana

On May 11, 2013 the Northwest meeting was held at
NW- Sept. 14 Panhandle Pioneer Settlement,
the Museum of History and Natural Science in TallaBlountstown
hassee. We had 26 sign in. Our demonOct. 11-13 FABA Annual Meeting, Ocala
strator was Mike Murphy, the resident
blacksmith, and our host was Natasha
– about the molecular movement of
Hartsfield of the museum staff.
carbon in Damascus steel. Michael
Mike’s demonstration addressed the
Willman, off school for the summer,
issues associated with conducting a
came to the meeting as well. He got
demonstration, either at the museum or
indoctrinated to snow and cold
offsite. First, Mike spoke of the threeweather at South Dakota School of
foot rule for historic period depictions. It says that if your Mines.
dress and tools look authentic for the period at three feet,
that is good enough, unless you are at a reenactment that
Jerry Wolfe
requires you to have exact period clothing.
Bob Lillis
Mike went on to explain the need to be prepared for
your audience and the time of their attendance while you NE JUNE
The NE smiths started off the month of June at the
are demonstrating. For example, at the museum the stay
Pioneer
Settlement in Barberville. The weather was a little
time is short, so the items he demonstrates, such as hooks,
hangers, and trinkets., take just a few heats to complete. overcast with a light breeze which was welcomed by all. We
Mike used his mobile shop, which he had set up and the had 19 members present. We did have a couple of small
showers but I am happy to report that no one melted!
museum shop to demonstrate and also discuss safety
Steve Estenson spent the most time at the forge making a
issues for the public.
If you are ever interested in doing demonstrations, or campfire grill, but the real hit of the day was Steve's
development of a unique tool that looks like a tong. All the
do demonstrations, and have any questions concerning
demonstrating, we would suggest that you contact Mike, crowd swore it was a tong. I have to admit that I thought it
was a lid lifter. I tried it as a lifter, but the lid fell into Emily's
he is a true asset to FABA.
Following the demonstration we had our Iron in the Buffalo Chicken Slider and everyone had a good laugh! This
tool that looks like a tong, really is a tool.
Hat drawing which had a good number of hand made
Ronnie Fowler brought several knives with some
items along with other items needing a new home. Billy
conducted the drawing with Lloyd Wheeler drawing the beautiful horn handles. On the ride back, I thought about
naming the handles "Smokin' Antlers." Just a thought.
tickets. It generated $ 106.00 for FABA.
We were pleased to have a new member at our meeting,
Lunch was provided by the museum staff. The meal
A.W.
Yelvington. A.W. is interested in making blades. He
was cooked on wood stoves and was just wonderful.
We thank Mike, Natasha, and the museum staff, along and his wife Verssica reside in Florahome, FL.
Lunch was Buffalo Chicken Sliders along with baked
with each of you who took time to make this meeting
beans
and seven bean soup! Jim Robarr cooked his Dutch
such a wonderful event.
oven baked beans and Ronnie Fowler came with a slow
cooker. Seems we scratch-up some good 'vittles.
Be safe and happy hammering,
Our next meeting will be July 6 at the Pioneer Settlement
John Boy Watson and Billy Christie
in Barberville. Lunch will be pasta salad. Please bring a side
dish or dessert to share. Don't forget items for Iron in the
SW MAY
Hat!
Our SW Meeting was held on May 25th at Wolfe Forge.
We had a “dozen” in attendance with demo by Jerry
Regards,
Wolfe on making a portable lead bullet ladle used in
Butch & Emily
Civil War era. Bob Lillis worked on making a hoe with
help from Trez Cole – Turned out good. Also took a
“ball peen hammer” and made a hoe. We had several
visitors – two Metallurgical graduates now working at
Mosaic, so we had a lively discussion with knife makers
CLINKER BREAKER, JULY, 2013

Steve Estenson’s grill

Program Chair’s
Message
Conference planning is moving
forward like a whirlwind! If it
weren't for Helen's organizational
skills, I'd never keep track of it! I
want to address the auction and
gallery in this issue of the Clinker
Breaker.
The auction is the main
fundraiser for the scholarship fund,
and inviting the public to the
auction will give us a potential to broaden our educational
outreach, both by exposing us to a new audience, and by
increasing our financial resources. Even if auction
attendees spend nothing, they'll have a wonderful evening
of entertainment by Colonel Tim, but that's not the goal,
and that's where YOU come into play!
To increase our visibility before the auction, several
Ocala-area businesses and hotels have offered to display
auction items in the months leading up to the conference.
This is exceptionally good for FABA, linking us to a
previously untapped market for hand forged beauty. Please
contact me as soon as possible with your auction items and
I'll get them into a venue for display right away! Send us
your best work, and all of FABA will benefit!
We will also be making a
special effort to elegantly
present your gallery items for
"show and tell." If you'd like to
have your item featured in the
gallery, please notify us by Sept.
Clay Spencer’s People’s
1. We’ll need to know how big it Choice winner at SBA.

project. This will direct students away from signing up for
a class they're not ready for simply because they want to
make the proposed project, and channel them into classes
that will help them achieve their future project goals.
Basic Blacksmithing #1- #5 is a progression: #1 - If
you've never hit hot metal before, this is the class for you.
You'll learn safe forge practice, and begin basic forging
with tapering, spreading, bending and twisting. #2 builds
on #1 with splitting, punching and riveting. #3 adds
upsetting and forge welding. #4 addresses identification of
steels, hardening, and basic tool-making. #5 explores tongmaking. Students will build their own tongs.
In addition to this training, there will be special classes
by two of the demonstrators. Heather McLarty will have a
class on Friday morning detailing how to make the tools
and pitch bowl she'll use during her demonstrations for the
rest of the weekend. Class fees will be posted shortly on
the conference website, www.fabaconference.org. There
will be a limit of 10 people participating, but all are
welcome to come and audit the class.
Roberta Elliot will be having a hands-on forge welding
workshop on Sunday morning. No specifics for this one
yet, but I will keep you posted on the conference website.
Additionally, we’ll be launching an e-blast newsletter
to provide more frequent updates as conference
preparations shift into high gear. FABA members will
automatically receive the first issue. Non-members are
welcome to subscribe (form is on the website), so
encourage friends and family who are “on the fence” to
sign up and get in on the excitement.

Another new option this year is online registration!
We’re working out the technical details now, with the goal
of being ‘open for business’ by August 1. Registering
online will give you the best opportunity to get the class
is, and whether it's a floor, table, or wall mount piece so
sessions you want. We know registrar Jim Labolito will
we can plan displays. You can still enter items in the
miss trying to decipher everyone’s handwriting, but he’ll
gallery as drop ins, but they won't receive featured display still be accepting paper registrations for those of you who
and lighting. We do ask that featured items be placed in the prefer the “old fashioned” way.
gallery Friday afternoon, and remain until 10 A.M. on
Sunday.
Michael Kummer, FABA’s new webmaster, is
interested in hearing from you if you'd like to be part of a
Please read JordanThomas' curriculum for the training
group rental of the Big House on site at BG Farms. The
stations for this year's conference on the conference
mansion will sleep 40 people, has a pool, water park, and
website, www.fabaconference.org. While many people
game room, and is in walking distance of conference
have helped work up the new curriculum, Jordan has borne activities. Drop Michael an email at
the brunt of the labor, and the results are excellent!
matteroflight@gmail.com if you'd like to be part of this!
The Training Curriculum will be less focused on making a
project and more on learning basic processes, so that
students can apply the new knowledge to any future

DEFINITELY working outside my comfort zone,

Kirk Sullens

Historian’s Corner: WHO, WHAT, WHEN and WHERE
Your Historian is sitting on a treasure trove of pictures and papers concerning FABA's past doings, and your help is
needed to make it more accessible and meaningful to others. Most of the pictures carry no caption or other
information such as the "who, what, when and where." Examples of the pictures are included below. Please let me or
our newsletter editor know the names of the people pictured, the event and date, and anything else that might be of
interest regarding the picture.
The Historian is responsible for the archives and is custodian of historical
materials. FABA depends on its members to share pictures and information
for its archives. Help us out by sending pictures, news articles about members
and their activities, and other information about FABA to The Historian, Patty
Draper, 5079 Sundance Lane, Tallahassee, FL 32309, or
applecrossforge@nettally.com.

by Patty Draper, FABA Historian

Editor’s note: Somebody call Willard Smith and Jim Corbett. Seriously, if you
get the CB as an Email, try looking at these pictures at 139%.

BLACKSMITH MUSEUM UPDATE
The ground has been broken for the start of the Blacksmith Museum located at the Panhandle Pioneer Settlement,
Blountstown, Florida. Billy Christie and I went to the settlement where we met with Willard Smith and had a couple
of pictures taken of the ground breaking. I hope to have one in next month’s Clinker Breaker. At this time the floor is
set and a group of us will be there on Saturday the 8th to work out our material list in order to get the roof on.
We were given an Ulu knife by T. Paul McGowin, who is a member of the Southern Bladesmiths and a new member
of FABA. We had the drawing on the Ulu at the Tallahassee Museum of Science and Natural History on May 11. The
winner was Gene Kovacs from Havana, FL. This drawing generated $250.00 for the museum project.
What a joy to get this project underway and a big thank-you to each of you who have supported it. As things
proceed I will keep you informed and if help is needed Billy or I will be in contact.

John Boy Watson

John Boy displayed his “30-Year Knife” at the 2013
Southern Blacksmith Conference. Maybe it will find it’s
way into the Blacksmith Museum one day.

2013 SOUTHERN BLACKSMITH ASSOCIATION CONFERENCE
At Madison, Georgia
A large Florida contingent came to the 2013 SBA Conference. We were
treated to excellent demonstrations by Ernie Dorrill, Steve Williamson
and Jack Wheeler. Florida was in charge of the Gallery which drew
some amazing entries. A picture of the People’s Choice winner, a
casket by Clay Spencer is on page 4 of this CB to inspire Gallery entries
for our Annual Meeting.

Jordan Thomas created Florida’s
contribution to the conference
“Family Flower Project.”

Dr. Bill Robertson, head of FABA’s PA branch.
Look for an article by Bill in the next CB.

“Honey, I won the Conference Project in
the auction! You’re not going to believe…”
L. Ernie Dorrill./// R. Elmer Roush axes.
Tim Ryan and Allen
Hardwicke.

Steve Williamson
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Bending
By Jay Close
Illustrations by Tom Latané
Lesson Number Four– Bending

There are many ways to determine the needed material. These
methods vary in accuracy and convenience. If you lack a full sized
drawing and are working from a scaled drawing or just a set

Definition: For bar stock, bending creates a change in the longitudinal axis of the bar. This change can occur in a single plane
as in bending a classic scroll, or the change can occur in multiple
planes as in a corkscrew.
Straightening is a special form of bending, as are sinking and
raising when dealing with sheet stock.
Bending a semicircular curve with a three inch inside radius on
the end of a flat bar.
Intent: The student will practice calculating the bar stock needed
2. Material needed.

1. Dimensions of the finished forging.

to produce a bend of specified radius and learn to use the horn
of the anvil to create a controlled semicircular bend of required
dimensions.
Tools Needed: Basic tools only, these to include a rule and a
square.
Material: 24 to 30 inches as convenient of 1/4 inch by 1 inch
mild steel bar.
Method: After calculating the needed material to make the bend,
the curve is produced by using the horn as a bending point or
fulcrum. Shifting the location of the bar on the horn and changing where and how hard the bar is struck controls the needed
curve.
Step One:
In the technical sketch, above, the radius of the bend is constant, i.e. you are asked to make a semicircle or a half circle with
a radius of 3 inches measured to the inside of the bend.
However, the actual needed bar stock is determine by an imaginary line down the middle of the bar thickness. Therefore, as
the bar is 1/4 inch thick, calculate the material needed for a 3
and 1/8 inch radius bend.

SPRING 2003

of dimensions, simple geometry yields an accurate result.
In the same way that pi times the diameter of a circle equals its
circumference, pi times the radius will give the linear dimension
of a semicircle or half circle.
bar length needed = pi times radius
bar length needed = 3.14 times 3.125 inches or 3 and 1/8 inchesbar length
needed = 9.8125 inches or 9 and 13/16 inches
Measure 9 and 13/16 inches from the end of the bar and
center punch a distinct mark on the edge of the bar (not on
the face).
This arithmetical method of determining the needed length of
bar will only work with curves that have an even, unchanging
radius, but it is very accurate.
Many smiths feel it necessary to work from a full sized drawing.

3. Material layout.
If this is available, other methods for determining the needed bar
stock are possible. Some smiths lay a piece of string or wire on
the drawing along the needed curve and then straighten the
string or wire to take a measurement. Others will step off the
needed material using a set of dividers or a compass. A useful tool
called a "traveler" can also be employed and yield a very accurate
result. These methods, while of varying degrees of accu- racy,
have the advantage of being useful for scrolls and irregular curves
as well as semicircles and full circles. Where appropriate, we will
cover these other methods in subsequent lessons.
Whatever method you choose, remember to take your measurement down the middle of the bar thickness.

15
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You may feel it useful to make a full sized sketch of the needed
shape, not just to determine stock requirements, but as a guide
to the desired final form. If so, use the above dimensioned drawing as a guide. For such simple shapes as this, ultimately you will
come to find this drawing unnecessary and you will learn to hold
an image in your mind of the completed form to guide you.
Step Two:
Take an even, light orange to yellow heat on the end of the bar.
Try to heat at least 4 or 5 inches, but evenness of the heat is
important.
When hot, place the bar across the horn of the anvil at a slight
angle to the axis of the horn, approaching perpendicular to the
taper of the horn. This helps avoid the curve taking on a
corkscrew spiral as it is forged. The exact angle to hold the bar
depends on the geometry of the horn and is a matter of experimentation, observation and correction as you work.
With the bar held horizontally, the point of contact with the
horn is directly on top. Extend the end of the bar no more than
a half an inch beyond that point of support so that the end is
unsupported and free to bend.
Hit the end of the bar straight down and the work will deflect.
Most of the deflection will be on the end of the bar you hit , but
the metal will "kick up" a little on the near side of the point of

4. Holding the bar at an angle.
support too. The hotter the bar and the harder the blow the
less it kicks up.
The amount the bar moves depends on (1) how hot/soft it is,
(2) how hard you hit it , (3) where you hit it, (4) how much of
the the bar is unsupported by the anvil. These are also areas for
experimentation.
Get this first part of the curve well bent. It is often easier to
straighten it later than introduce more curve.
After the first hit, advance the bar another half inch or so and
hit again.
Do this a third time and check progress. If you have made a
sketch, compare the beginning curve to that. Otherwise, look
at your curve and imagine it continuing at the same rate. Does it
look like it will create the desired curve?
If you need a tighter bend, return to the approximate location
of your first hammer blow and hit the bar again.
If you have clearly bent too much, place the end of the bar on
the horn and hit on the near side of the point of support.
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5. Forging dynamics of bending on the horn.
Drawing #8 in the "Trouble Shooting and Corrections" section
farther on shows the idea.
HINTS:
Hitting on the near side of the point of support will open a bend.
Hitting on the far side of the point of support will close a bend.
As much as possible, try to hit vertical blows straight down on the
work. This is just good ergonomic practice.
In all cases, try to have the hammer face contact the bar squarely,
even if the point of impact is at an angle. You can accomplish this
by (1) swinging into the bar (that is, not hitting vertically) , or (2)
angling the hammer face and continuing to hit straight down. The
drawing gives the idea.
As the bar bends and you need to rework an already bent section,
feel free to lower the bar holding hand in order to keep hit-

6. The hammer face should strike the face of the bar squarely whether the blow is
straight down or swung at the angle necessary to match the surface of the bar.

HAMMER’S BLOW
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ting straight down. Do not bend at the waist, but flexing the
knees can help. At a certain point this becomes awkward, so
angle your hammer blow as necessary. Raising and lowering the
bar holding hand will also alter the point of contact of the bar
on the anvil and the nature of the bend.
In no case bend the bar against the curve of the angle. The
horn is not a forming jig. It is only a variable fulcrum point for
bend- ing.
Much of the ease of bending a smooth curve comes from even
and anticipated resistance to the hammer blow.
Any blow that pinches the bar between the hammer and the
anvil is a drawing blow that thins the work and makes controlling the bend more difficult.
Likewise hot and cold spots in the bar present the same challenges.
A hard blow at a high heat close to the anvil horn with a small
amount of the bar unsupported will result in the tightest bend.
Hit lighter and bend less.
Work colder and bend less.
Push more of the bar across the horn, hit farther away and the
curve will be gentler.
Work the curve never hitting twice in a row on the same spot.
Keep the hammer blows moving and the bar advancing across

When satisfied with the first part of the bend, put the bar back
in the fire to heat the next section.
At a light orange to yellow heat repeat the sequence of Step Two
to continue the bend. Keep track of your punch mark and visualize the complete curve as you work.
Step Four:
After you are satisfied with the curve allow the bar to cool slowly
in the air and then check the needed dimensions (see the Targets
section below). A cold bar will allow a more accurate assessment
of the required specifications. At this point small corrections in
the curve and dimensions can be made cold employing the same
approaches you used while the iron was hot.
Trouble Shooting and Corrections:
Identifying and correcting problems are the keys to this lesson. It
will take much experience before a semicircular curve can be
made with no fuss.

8. Bending sequentially by moving the bar across the horn.

7. Lowering the bar to alter the point of contact.
the horn.
Bending will develop its own cadence: Hit. Advance the work.
Hit. Advance the work. Hit. Advance the work…etc.
Check your work.
Make corrections. Check
your work again.
Do not mindlessly hit the work. Observe the shape. Decide on
a course of action. Then hit with confidence.
Step Three:

SPRING 2003

Basically, problems are of two types: over bending and under
bending. Both present their own challenges.
To correct a bend, you can vary (1) where the bar is supported
on the horn, (2) the deviation from horizontal of the straight
section of the bar , (3) whether the bar is held with the bend up
or down, and (4) whether you hit on the far side or the near side
of the point of bar support . How you manipulate these
options to correct a problem often depends on how far along
the bend is before the problem is addressed.
The earlier a problem is corrected the easier will be the correction and the less the effect of the correction on the subsequent
work.
Here are some problems and potential solutions:
a) An over bent end of the the bar that is caught early is corrected by setting the tip of the bar on the horn and hitting on
the near side of the point of support. Remember the prior hint:
Hitting on the near side of the point of support will tend to
open or straighten a curve; hitting on the far side of the point
of support will tend to close or tighten a curve.
If, on the other hand, the over bend is not noticed until most
of the curve is already completed, then the bar is best flipped so
the curve reaches under the horn and the end comes on top.
Support the end and hit to the far side of the point of support.
b) An under bent end of the bar, if caught soon, can be corrected by placing the end of the bar on top of the horn, lowering
the holding hand down and hitting down to tighten the
bend.(See drawing #7)
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If not caught soon enough, an under bent end of the bar can be
corrected by flipping the curve to run under the anvil. Support
the end on the horn and hit as needed on the near side of the
point of support to tighten the bend.
c) Sometimes the bend will begin to twist like a corkscrew. This
results from holding the bar perpendicular to the axis of the anvil
not the curvature of the horn. Try to flatten this corkscrew on
the anvil face as you work, but alter the angle of the bar
on the horn to keep the twist from developing in the first place.
Using the horn, you can also bring the twist into alignment by
tilting the bar with one edge off the horn and striking down on
that unsupported edge to swing the bar back into a single plane.
You may have to do this sequentially along a broad section of
the bend depending on how extensive the spiral has become.
Remember, avoid thinning the bar against the anvil. You want
to hit only the unsupported edge of the bar.

The straight section should remain straight
The curve should be even— no flat, straight areas or sharper
bends than the needed curve.
Forging Dynamics:
The hotter the bar, the softer it is. Therefore, the more shape
change that will result when a given hammer blow is applied. In
bending we apply a force to change the axis of a bar. By supporting the bar at a given point on the horn we concentrate
the effect of our hammer blow to a certain length of that bar
axis. On the far side of the horn where the bar is unsupported

11. Correcting an underbent end

9. Straightening an overbent bar.
Targets:
Try to get the bend done in two or three heats.
The distance between the end of the bar and the beginning of
the straight section should be 6 inches plus or minus a 1/16.
If you slide a square along the straight section, where is meets the
punched layout it should also hit the end of the bend.

10. Another way to straighten an overbent end.
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free to bend, the hammer will have most effect. On the worker’s
side or near side of the point of support the effect of the blow is
"dampened" by the anvil horn and the support given the bar by
the worker’s arm and body. The effects of a bending blow will to
some degree transfer past the point of support on the anvil, but
will be less than on the unsupported side. The softer/hotter the
bar, the more effective the dampening effect of the horn and
worker’s body.
Hitting on the end of a long unsupported section, spreads the
energy of the hammer blow over a longer area so the effect on
any one point is less. Hence, a gentler bend.

12. Correcting a spiral

HAMMER’S BLOW
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Hitting in the middle of a long unsupported section will result in
an ‘S-curve’. The part supported by the horn won’t bend; the free
end has its own inertia and resists bending from a force place far
from it; the middle bends down and the ends tend to stay
where they are.
A hotter section or a thinner section will respond to a hammer
blow the same way, by deflecting more than the cooler or thicker
areas to either side.
(2) Every bent bar has an inside and an outside radius different
by the bar thickness.

14. Forging dynamics– forging an “S” curve.
stresses at that point. These considerations are particularly critical
when forging wrought iron and when the bend is acute.
(5) Assessing final dimensions when the bar is cold has two
advantages. First, it is more convenient and safer to look closely
at the work when the bar is at room temperature. Second, like
most materials, iron expands when hot. When working to high

13. Checking your work.
When calculating material needs for a bend of a specified radius, if
you figure the lineal requirements using the outside radius, you will
have too much material. If you use the inside radius you will end
up short. The central axis of the bar will remain unchanged in a
bend or twist, therefore, do your calculations from that
dimensions whether or not it is specified on the dimensioned
drawing.
(3) As you bend a bar of iron, the bar upsets on the inside of the
bend and stretches on the out side. The stresses of stretch and
upsetting combined with differential resistance to the stress
of bending will make a bar cup in cross section as it is bent.
The upset bar inside the bend is offered the least resistance by
growing side ways. The bar actually gets wider. The stretched bar on
the outside of the bend is forced longer but the material for the
stretch must come from somewhere. The bar grows narrow as a
result. The combined widening of the inside of the bend with the
narrowing of the outside makes the bar cup.
(4) When marking out for a bend, use only a round centerpunch
mark, not a chisel cut or something similar. This will minimize the
potential for concentration of stress in the bar that could lead to a
crack or split. In no case should you mark the face of the bar
either inside or outside of a bend. Both situations, by disrupting
the unbroken, bar surface will result in the concentration of

15. Forging dynamics– “cupping” of the metal within the curve.
levels of accuracy, final dimension should only be assessed at
room temperature.
(6) Even quenching ferrous materials with low carbon contents
can leave them with internal stresses and slightly stiffer. As a
general principle, allow your work to cool slowly in the air when
finished forging. If there is any slight adjustment need to be
done while the bar is cold, the bar will resist less.

This article first appeared in the
Spring 2003 Hammer’s Blow, a quarterly
publication of ABANA. For more
information go to www.abana.org

Lesson 5:

Twisting

Will appear in next month’s
Clinker Breaker
Please send you letters, comments,
companion articles and pictures to
editor@blacksmithing.org
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