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Editors Soapbox 
 Hi, As editor I would appreciate some help 
in writing up events for the newsletter. You don’t 
have to be a gifted writer just send me something 
about the event as I can’t make all of them or re-
member everything.  
We have some events coming up that are good op-
portunities for fellowship and to swing a hammer 
so come out and enjoy. Larry Brown, editor 
 

We need some more  
activity from our members! 

  Recent events in the lives of some of our 
directors have made it hard for NJBA to be all it 
can be. We need more people to help out other than 
the same few doing everything. Please talk to one 
of the directors to find out what you can do to help!    

 We are also looking for members who have 
a pickup and would be interested in helping bring 
the NJBA trailer to meets. If you are interested in 
helping please contact one of the board members 
listed on page 2. Larry Brown, Editor 
 

Upcoming events for 2008 
 Get you calendars out and mark these 
events down. Please bookmark our web site and 
check for updated meet information. Remember 
most of our meets have an “Iron in the Hat” draw-
ing, so be sure to bring something. Meet informa-
tion starts on this page and continues on page 3. 
May 16th—Tuckerton Seaport - More information 
on this page. 
June 12th—13th—Historic Cold Spring Village 
More information on page 3. 
June 26th– Egg Harbor Demonstration. More in-
formation on page 3. 
July 17th– Delaware City Day. More information 
on page 3. 

August 2nd—8th– Middlesex County Fair. 
More information on page 3. 
August 21st-Canal Day Wharton NJ 
More information on page 3. 
October 3rd-Walnford Day 
More information on page 3. 
 

Tuckerton Seaport  
   May 16th 
 On May 18,2008 NJBA will be doing a 
demo at Tuckerton Seaport ,in Tuckerton NJ . 
The event starts at 10:00 am . We start setting 
up around 9:00.      Bring your own food or 
there is a restaurant at the seaport.    The con-
tact for this event is Tom Majewski   
732 462-2453         v2e4mab9@verizon.net 
              
Directions to the seaport are, from the North 
take the Garden State Parkway South to Exit 
58(Tuckerton/Little Egg Harbor) . Make a left 
at the end of the ramp onto Rt.539 south. Fol-
low Rt 539( becomes Green Street) to the third 
traffic light at Rt 9( Main St.) Make a right. the 
Seaport is on the left across from the lake. for 
information on the seaport go to 
www.tuckertonseaport.org 

NJBA RENEWAL NOTICE 
The NJBA Renewal is on the Back 

page of this newsletter. We have not 
included an envelope and stamp 

this time due to the cost. Please fill 
it out and send it back to continue 

enjoying being a member! 
If you do not send this in this may 

be your last newsletter! 

N.J.B.A. 
Newsletter 
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The list of directors is not posted 
on the internet 

NJBA Board of Directors 

 

Rather than use room in the newsletter, 
All correspondence between  

ABANA and NJBA is now being posted 
on the NJBA web site.  

If you cannot access it there, contact me 
and I will send you copies. 

ABANA is communicating again so 
check it out 

Official NJBA Address 
 

 NJBA 
 P.O. Box 224  
 Farmingdale, NJ  
         07727-9998  

The NJBA Web Site! 
The NJBA Web Site is up  

and running at: 
http://njba.abana-chapter.com/ 
 
The Newsletter is at: 
http://
members.bellatlantic.net/
~vze25jcc/index.htm 
 
or use the link on the NJBA web site 

for the newsletter. 



Historic Cold  
Spring Village (HCSV) 
June 12th - 13th    NJBA is holding a public demonstration/
hammer-in at Historic Cold Spring Village (HCSV) 
in Cape May on June 13 – 14. NJBA has been 
holding this event at (HCSV) for several years 
now. Please contact David if you are going, so he 
knows how much equipment to bring down. If you 
are interested in demonstrating to the public or just 
hanging with the Smiths please join us.  
  Generally we start set up around 9AM and 
break down by 5PM. Travel time from central NJ is 
about 2 hours and Cape May is wonderful place to 
visit with your family.  
 If you need further information, please contact 
me at your convenience. The web site for HCSV is: 
http://www.hcsv.org/  
Thanks, 
David Macauley  
 
Delaware City Day, 
Hammer-In and BBQ 
July 17th  
Third Annual Hammer in / BBQ  
 Kerry Rhoades and John Chobrda, along with 
the New Jersey Blacksmiths Assn. would like to 
invite all smiths, metal heads, and their families to 
the 4rd Annual forge in and BBQ on Saturday July 
17th at Kerry's shop, "Forged Creations" in Dela-
ware City, Delaware. This event is being held in 
conjunction with "Delaware City Day" a day of 
parades, games, and fireworks.  
 We will be setting up portable forges and tents 
on the side street. Kerry's shop is located at 124 
Clinton Street in Delaware City, try to come early 
as the parade runs down Clinton Street and it will 
be closed at 9:00 AM. phone numbers are:   
302-832-1631 or 302-757-0733 
 Come on out on the 19th of July, bring your 
family, your work, a hammer, your hunger and 
something (food) to share. Hope to see you then. 

 

Middlesex County Fair 
August 2nd through the 8th  
 
 We have been invited back to Middlesex 
County fair which runs from August 3rd through 
the 9th in East Brunswick. The fair hours are 5 -11  
PM Monday through Friday, 11 AM - 11PM on 
Saturday and 11AM - 7PM on Sunday. We will 
have the NJBA trailer at the site and we will proba-
bly have additional forging stations.  We will be 
under a tent with other crafters.  The site has easy 
access to water and power and we will have tables 
to display our forged items. All smiths are encour-
aged to attend.  We particularly need some cover-
age during  the week days.  A remuneration of 
$100/day is available to NJBA which is turn will be 
available to demonstrators to help defer transporta-
tion costs.  This is a wonderful fair to attend and is 
great opportunity for the entire family. In the past 
we have been assigned certain days, check with 
David closer to the event or check next newsletter. 
 
Here are the driving instructions: 
The Middlesex County Fair is located on Cranbury 
Rd. where it intersects Fern Roads in East Bruns-
wick.  Take Route 18 into East Brunswick, follow 
the directions for Cranbury onto Cranbury Road 
(Rt. 535 South), pass East Brunswick High School 
on the left, keep left at the fork, and continue on 
Cranbury Road for about three miles to the fair.  
655 Cranbury Road.  
 
FROM OLD BRIDGE-Take Route 18 north to-
ward New Brunswick, pass the Colonial Diner and 
head toward Cranbury over the Route 18 overpass 
and proceed past the high school and bear left at 
the fork, as above.  
Route from north county (this is the least congested 
route), take Exit 8A on the New Jersey Turnpike.  
Turn right on Route 535 North directly to fair-
grounds (5 miles 
For further information please contact David 
Macauley, drmacauley@att.net 732-206-1568 
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BLACKSMITH 
 HAMMER-IN &  
   TOOL SWAP 
At the Red Mill 
   Museum Village 
Sunday, September 26th 
10:00am - 4:00pm 
Details in the next newsletter, so plan on 
coming out and having some fun! 
 

. 
An editorial 
Blacksmiths' Wordsmith 
 The NJBA flourishes through the work of 
many individuals who take the time and interest to 
contribute to the success and forward movement of 
the organization. In order to chronicle these efforts 
and keep the membership up to date and informed 
it is most beneficial to have a quality newsletter to 
serve that end. NJBA is most fortunate to have 
such a vehicle. 
 Editor Larry Brown has been able to faithfully 
put a fine publication in the mail providing mem-
bers with a calendar of events, articles on events 
held (often submitted by faithful contributors), arti-
cles to enhance our skills and knowledge of the 
craft, open forge opportunities, sources of material 
supply, and information regarding activities of sis-
ter organizations here in the northeast. All that and 
more in a nicely organized and professional format.  
An enthusiastic newsletter does much to maintain 
the cohesiveness of a group by keeping members 
informed and involved. Despite the advantages of 
“desktop publishing”, the neatly folded packet with 
the anvil logo that shows up in our mailbox peri-
odically is still hard work and a labor of dedication. 
 Many thanks to editor Larry Brown for his 
continuing work as the NJBA “Wordsmith”. 
Wm. Ker 
Member – NJBA 
 
Former Blacksmith Guild Master/Editor Historic 
Allaire Village 
Thanks for the kind words Bill, Larry. 

 March Membership Meeting  
Demonstration and 

Workshop by  
Jonathan Nedbor 

By Bruce Freeman.  Photos by Tom Majewski. 
 

 Marshall Bienstock hosted the meeting, which 
drew about 20 members.  Jonathan started the dem-
onstration by making a simple drive-type wall hook  

  His  hooks have a noteworthy feature, how-
ever:  After bending the point 90° to the stem, he 
strikes the bend from the side, making the bend 
somewhat wedge-shaped side-to-side.  This does 
two things – it reduces the angle to less than 90° 
and it provides a slightly raised point for the ham-
mer to strike.  The former means that a weight sus-
pended from the hook will not tend to pull the hook 
from the wall as well as making the driving of the 
hook more natural using an overhand swing of the 
hammer. 
Jonathan next demonstrated the forging of a clevis.  
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This is a machine component, not a typical house-
hold device.  He started by upsetting the end of the 
bar, then splitting it first partway through from the 
top, and then (in a vise) from the end.  
 

He forged the split end into shape – with enlarged 
pads at the ends for punching, then spread them for 
convenience and punched each pad.  To better form 

the clevis, he closed it over a bar (with the end 
somewhat rounded) and clamped the clevis in the 
vise and hammered the bar into the clevis.   

Some tweaking was needed to align the holes in the 
two pads.  Finally, he drew out the stem to the de-
sired dimensions, and cut it off for welding to an-
other piece.  
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Traditionally, bolt heads are made, not by upsetting 
the end of a bar, but by welding on additional ma-
terial.  Most texts show wrapping a piece of square 
stock most way around the end of the bar, then 
welding.  This same technique can be used anytime 
a mass of metal is needed on the end of a rod.  
Jonathan, however, demonstrated what he consid-
ers an easier way.  His method is to draw out the 
end of the rod after using a half-faced blow to iso-
late the end.  He then bends the end 90° and begins 
to wrap it around the end of the bar.  He continues 

this wrapping until  he has a coiled mass at the end 
of the bar, then welds the mass together.   

The result is seen the last picture 

 Jonathan’s demonstration included a number of 
other items as well, including a Hudson Valley 
style door handle; a thumber for such a handle, 
with the end bent back and welded to it to provide 
a prong to keep the thumber in the handle; and a 
ladle.  Marshall assembled these demonstration 
pieces onto a board for display in his shop. 
On Sunday, Jonathan taught a workshop on some 
of what he’d demonstrated on Saturday.  Five 
members participated, using the three coal forges 
in Marshall’s shop. 
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Two New Open Forge 
Locations for NJBA 

 Joshua Kuehne in Southern NJ is looking to open his shop once or twice a month to mem-
bers who would like to get together to forge. Contact him directly to set up a time. 

 

Joshua Kuehne, 543 Amos Ave. 
Vineland, NJ 08360 

(856) 503-5297      iforgeiron88@yahoo.com 
 

 Kerry Rhoades and John Chobrda would like to host an open forge night at his shop this 
year. It would be on Wednesday nights from seven to nine. If people would be coming we 
would like them to call first to make sure we would be there.  Forged Creations, 124 Clinton 
Street, Delaware City, DE 

Kerry (302) 832-1631 
John (302) 838-1960     (609) 610-3501 (cell) 

Board with Items from Jonathan Nedbors Demo 

Page 7    

New Jersey Blacksmiths Newsletter 



 

Page    

Blacksmithing 
Workshops and Classes: 
Peters Valley Craft Education Center 
19 Kuhn Rd., Layton, NJ 07851 (973)948-5200              
pv@warwick.net      www.pvcrafts.org 
 

Academy of Traditional Arts 
Carrol County Farm Museum 
500 South Center St. Westminster, MD 21157 
(410)848-7775    (410)876-2667 
 

Touchstone Center for Crafts 
R.D.#1, Box 60, Farmington, PA 15437 
(724)329-1370    Fax: (724)329-1371 
 

John C Campbell Folk School 
One Folk School Rd.  
Brasstown, NC 28902 
1-800-365-5724      www.folkschool.com 
 

Brookfield Craft Center 
286 Whisconier Road 
P. O. Box 122 
Brookfield, CT  06804-0122 
203.775.4526 
Open Forges 
If any members have a forge at home and work 
in the evenings or weekends and want to open it 
up to help a few local guys, let me know, Larry 
Brown, editor, as we get requests from members 
who have a hard time traveling to some of the 
open forge locations. 
 Please contact, Larry Brown, Editor. 
We want to encourage all to join us at:  
 

Monday Night Open Forge in N.J. 
 

Marshall Bienstock is hosting an open forge in 
his shop at 7 pm almost every Monday night 
( Please call ahead on holidays to make sure , 
(732)780-0871 ) 
 

Open Forge in Long Island 
Sunday from 10:00 am to 6pm.  
Starting the 1st Sunday in November until the 
end of April.  Please call ahead to confirm and 
get directions.   Ron Grabowski, 110 Burling-
ton Blvd. Smithtown, NY  (631) 265-1564    
Ronsforge@aol.com  

There are two more open forges 
now, see page 7. Thanks to the 
members who are doing this. 
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Business Members 
We would like to thank those who joined with 

our new Business Membership category . 
Business dues are $40 

Please show them our support 
 

John Chobrda, Dragon Run Forge  
P.O. Box 315 Delaware City, DE, 19706  
302-838-1960 jchob@verizon.net  
 

Grant Clark, GWC Forge 
PO Box 158 Perrineville NJ 08535 
732 446-2638, 732 446-2638 
 

Eric Cuper Artist Blacksmith 
109 Lehman Lane, Neshanic Station, NJ 08853  
908 642-6420 ericuper@msn.com 
 

Bruce  Hay, Jr.  
50 Pine St., Lincroft, NJ 07738 
 

Jayesh Shah, Architectural Iron Design 
950 S. 2nd St., Plainfield, NJ 07063 
jay@archirondesign.com 
 

Louise Pezzi, Blacksmith 
1241 Carpenter St  
Philadelphia,  PA 19147  
215 336 6023   pezziandjr@gmail.com 
 

Mark Balzarette, Blue Sun Customs LLC 
124 Greenwood Ave. STE.C Suite C 
Midland Park, NJ 07432 

BLACKSMITH TOOLS FOR SALE! 
John Chobrda 

Has a large selection of tools for sale. 
Anvils – Forges - Leg Vices—Blowers  

Tongs – Hammers  
and/or resurfaced Anvils 

Call John for prices and availability 
(302) 838-1960        cell (609) 610-3501  
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First Aid Tip 
Heat Related Illnesses 
By Albin Drzewianowski 
 

 I am not a doctor, and I don't play one on 
TV. The following information has been pulled 
from a number of health related web sites and 
for the most part is common sense. Albin 
 Soon it will be summer and summertime in 
Maryland mean HEAT and HUMIDITY. 
Blacksmithing is a vigorous activity and if you 
are not careful you can find yourself experienc-
ing the unpleasant side effects of dehydration. 
 Technically dehydration means that the 
amount of water in your body has dropped be-
low the proper level. When it is hot and you 
are working hard your body can produce a half 
gallon of sweat every hour. Unless you are 
drinking water at the same rate, you will dehy-
drate and then stop sweating, at which point 
your body starts to overheat. Remember, 
sweating is the body's natural mechanism for 
cooling off. 
The initial signs of dehydration are: 
• Thirst 
• Less-frequent urination 
• Dry skin 
• Fatigue 
• Light-headedness 
• Dizziness 
• Confusion 
• Dry mouth and mucous membranes 
• Increased heart rate and breathing 
As the dehydration continues you will start to 
experience the progressively more dangerous 
conditions of: heat cramps, heat exhaustion, 
and finally heat stroke. 
WARNING: Heat stroke can be fatal!! 
 

 Heat cramps are muscle pains or spasms - 
usually in the abdomen, arms, or legs - that 
may occur in association with strenuous activ-
ity. People who sweat a lot during strenuous 
activity are prone to heat cramps. This sweat-

ing depletes the body's salts and moisture. The 
low salt level in the muscles causes painful 
cramps. Heat cramps may also be a symptom 
of heat exhaustion. If you have heart problems 
or are on a low-sodium diet, seek medical at-
tention for heat cramps. 
 What should you do if you experience heat 
cramps? 
 If medical attention is not necessary, take 
the following steps: 
• Stop all activity and sit quietly in a cool 
place. 
• Drink clear juice or a sports beverage. 
• Do not return to strenuous activity for a 
few hours after the cramps subside because 
further exertion may lead to heat exhaustion or 
heat stroke. 
• Seek medical attention for heat cramps if 
they do not subside in 1 hour. 
 Heat exhaustion is a milder form of heat 
related illness that can develop after exposure 
to high temperatures and inadequate or unbal-
anced replacement of fluids. 
The warning signs of heat exhaustion include 
the following: 
• Heavy sweating 
• Paleness 
• Muscle cramps 
• Tiredness 
• Weakness 
• Dizziness 
• Headache 
• Nausea or vomiting 
• Fainting 
 The skin may be cool and moist. The pulse 
rate will be fast and weak, and breathing will 
be fast and shallow. If heat exhaustion is un-
treated, it may progress to heat stroke. Seek 
medical attention if symptoms worsen or last 
longer than one hour. 
 What steps can be taken to cool the body 
during heat exhaustion? 
Blacksmith Guild of Central Maryland 
May/June HAMMER & TONG  
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• Drink cool, nonalcoholic beverages. 
• Rest.  
• Take a cool shower, bath, or sponge  
 bath. 
• Seek an air-conditioned environment. 
 Heat stroke is the most serious heat-related 
illness. It occurs when the body becomes un-
able to control its temperature: the body's tem-
perature rises rapidly, the sweating mechanism 
fails, and the body is unable to cool down. 
 Body temperature may rise to 106°F or 
higher within 10 to 15 minutes. 
 

 Heat stroke can cause death or permanent 
disability if emergency treatment is not pro-
vided. 
 

 Warning signs of heat stroke vary but may 
include the following: 
• An extremely high body temperature 
(above 103°F) 
• Red, hot, and dry skin (no sweating) 
• Rapid, strong pulse 
• Throbbing headache 
• Dizziness 
• Nausea 
• Confusion 
• Unconsciousness 
 If you start to experience these symptoms 
or see any of these signs in someone else, you 
may be dealing with a life threatening emer-
gency. Have someone call for immediate medi-
cal assistance while you begin cooling the vic-
tim. Do the following: 
• Get the victim to a shady area. 
• Cool the victim rapidly, using whatever 
methods you can. For example, immerse the 
victim in a tub of cool water; place the person 
in a cool shower; spray the victim with cool 
water from a garden hose; sponge the person 
with cool water; or if the humidity is low, wrap 
the victim in a cool, wet sheet and fan him or 
her vigorously. 
• Monitor body temperature and continue 

cooling efforts until the body temperature 
drops to 101-102°F. 
• If emergency medical personnel are de-
layed, call the hospital emergency room for 
further instructions. 
• Do not give the victim alcohol to drink.  
• Get medical assistance as soon as possible 
 If not treated, heat stroke can be fatal in 
less than an hour. 
 The smart thing is to avoid getting into any 
of the situations above in the first place. Start 
drinking liquids before you begin blacksmith-
ing, continue while working and drink some 
more after you stop. Many authorities maintain 
that water is the single best way to combat heat 
related illnesses. Many sports drinks on the 
market effectively restore body fluids, electro-
lytes, and salt balance. Don't drink liquids that 
contain caffeine, alcohol, or large amounts of 
sugar. These actually cause you to lose more 
body fluid. Also, avoid very cold drinks, be-
cause they can cause stomach cramps. Do not 
take salt tablets unless directed by your doctor. 
 Pace yourself. If you are not accustomed to 
working or exercising in a hot environment, 
start slowly and pick up the pace gradually. If 
exertion in the heat makes your heart pound 
and leaves you gasping for breath, STOP all 
activity. Get into a cool area or at least in the 
shade, and rest, especially if you become light-
headed, confused, weak, or faint. 
 Be especially careful since one of the early 
side effects is confusion and light-headedness. 
As the condition gets worse you will be less 
likely to think rationally. The symptoms de-
scribed here can really sneak up on you and 
catch you unaware. Since many of do our 
blacksmithing alone, there may not be some-
one to notice that we are going into a state of 
heat exhaustion or worse, heat stroke. 
 
Blacksmith Guild of Central Maryland 
 HAMMER & TONGS  July / August 2005 
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This article appeared in the Summer 2005 issue of the Rocky Mountain Smith's newsletter Forge Facts 

THE RADIUS OF AN ARC 
by Julie Pickett, Durango, CO 

 
 
 
I'll be the first to admit that my math skills have declined over the years. The old saying "Use it 
or lose it" is very true with regards to higher math skills. However, I can still perform algebra 
and basic trig well enough to help Rod in the business. 
Finding the radius of an arc is something we do quite frequently. We need this information 
whenever we lay out fireplace doors or build bending jigs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I'll do a sample problem to help you 
apply the formula. Let's say you meas-
ure an existing opening of an arched 
fireplace. The distance from side to side 
at the point where the straight sides of 
the fireplace start curving to make the 
arch (the cord length) is 48" ("L "in our 
formula). 
 
The height from that cord length to the 
highest point in the arch is 6" ("h" in 
our formula). 
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This is the formula that you must use to find the radius of 
an arc:  
 
 
 
Here is the formula with our sample problem numbers 
plugged into it: 
 
 
Whenever you solve a math problem you must follow 
what is called "the order of operations" or your answer 
will not be correct. 
 
 
The first thing we must do is simplify anything inside of 
parenthesis. In this case that would be the (62), which we 
know is 36 and will make our problem look like this: 
 
 
 
Next we must simplify anything with an exponent. In this 
sample it is the 482, which equals 2304. Now our sample 
problem looks like this: 
 
 
Next we must do any multiplication both above and be-
low the division bar. Always work from left to right. Re-
member that a parenthesis () means multiplication. So 
first we multiply 4 x 36 which equals 144. Next we go 
below the bar and multiply 8 x 6 which equals 48. Now 
our sample problem looks like this: 
 
 
Next in the order of operations is the addition. In this 
case we must simply add 144 + 2304 which equals 2448. 
Now the problem is starting to look easy, like this: 
 
 
All that is left to do is to divide the numerator of 2448 by 
the denominator of 48, which gives us our radius of 51 ". 
 

 
        4h2 + L2   
r =    ————         

        8h 
 
 
 

   4(62)+482 
r =  —————-       

    8(6) 
 
 
 
 
 
 

     4(36)+482 
r =  —————- 

8(6) 
 
 
 

   4(36)+2304  
r =  —————- 

8(6) 
 
 
 

144+2304 
r = —————-  

48 
 
 
 
 

  2448 
r =  ————- 

 48 
 
 

r= 51 
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BRIEF HISTORY of IRON 
  
 Wrought Iron dates back to the ancient Egyptian Empire. Very small blooms of iron were 
produced in forges using charcoal. In 500 BC, the Etruscans were producing 10,000 pounds of 
iron per year on the western shore of Italy using short cupolas with bellows made from animal 
skins to produce the air source. Once the burn was complete, the short furnaces made of stone 
were disassembled and the resulting mass of iron and impurities were removed and further re-
fined by heating and hammering. The charcoal making process deforested most of western It-
aly. The iron ore was brought to the furnaces on sailing ships. The extraction method that the 
Etruscans used was so poor that the tailings were mined during both world wars to produce 
steel. Wrought iron was produced throughout Europe in late BC to early AD. In the magnificent 
buildings of the Greeks and Romans, the stones were held together with butterfly-shaped pieces 
of iron coated with lead. 
 
 The first steel was produced by the Celts, ca. AD 200. They cut wrought iron into small 
strips and stacked the strips in a wrought iron container with burnt bone and carbon and then 
heated the iron in a charcoal-fired furnace for 10-12 hours at high heat. In the process, carbon 
was absorbed into the surface of the metal. They then forge welded the pieces together and pro-
duced blades. This was the forerunner of pattern-welded blades as we know them and which we 
erroneously call "Damascus." Damascus steel was produced in Pakistan about the same time in 
the form of Wootz billets and sent to Syria to be made into Damascus blades. As near as we can 
tell (since the exact process is unknown), pure iron ore and carbon were placed in a ceramic 
crucible and actually melted, producing carbon steel containing about 1.5% carbon. The steel 
was very difficult to forge since it had to be worked at a red heat. Any hotter and it would shat-
ter. The Celt's steel process was copied by the Vikings and Germans to produce pattern-welded 
steel blades through about 1050. From then until about 1400, both countries produced steel 
blades by family-protected, secret processes. 
 
 During that time period, they started making their furnaces taller and taller. At this point 
they were no longer producing wrought iron. The iron finally melted, and as it ran down 
through the charcoal, it dissolved some of the carbon into the iron. The resulting iron contained 
3-4% carbon, was not forgeable, and was very brittle. It could only be used for casted items and 
was not useful for blades or wagon parts. Also during this time period, most of the forests in 
England and Europe were disappearing because of building and charcoal making. The King of 
England ruled at one point that the forests could no longer be cut for making charcoal. This 
forced the steel makers to come up with a process to make coke out of coal by driving out the 
volatile oils. 
 
 To get wrought iron in quantity, the English developed a puddling process; they mixed mol-
ten cast iron with molten iron silicate and iron oxide. Iron silicate is a component of wrought 
iron. They called this coal-fired furnace a "finery." When a worker (the rabbler) stirred this 
mixture, the iron oxide would combine with the carbon forming iron and carbon dioxide. The 
resulting iron had a much higher melting point and would float to the top of the puddle. The 
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rabbler would move the pieces into larger lumps weighing 200-300 pounds. Another worker, 
using a pair of large tongs and an overhead track, would grab the pieces (called "blooms") and 
place them in a press to squeeze out some of the iron silicate. The pressed blooms would then 
be run through a rolling mill and turned into muck bars. The muck bars were cut into short 
pieces, wired together, and placed in a coal-fired soak pit where they were heated to a welding 
heat. The muck bars were run through the rolling mill again and turned into a merchant bar. 
This process was used not only throughout Europe but in the eastern United States as well. 
To make steel, thin rolled merchant bars were placed in a coal-fired soak pit, covered with car-
bon and burnt bone, and heated at a high temperature for several days. The carbon would be 
absorbed into the iron forming blister steel. The name "blister" comes from the appearance of 
the bars when they were removed from the pit-they were covered with "blisters." The bars were 
then folded over and rewelded together to be used as steel. None of the steel was of very good 
quality as it had iron silicate inclusions. 
 
 England needed good quality steel to make springs for timepieces so that their fleet could 
navigate the oceans. One enterprising Englishman noticed that glassmakers were able to get 
very high temperatures in their glass furnaces. He took pieces of blister steel, placed them in 
ceramic crucibles, and set them in a glass furnace. When the steel melted, iron silicate floated 
out and the carbon remained, making a good quality steel. Unfortunately for him, too many 
people observed the process and he was unable to keep it secret and thereby profit from the dis-
covery. This process was further developed and produced quality steel called "cast steel" or 
"crucible steel." It is still used today to produce small quantities of differing steels. Many old 
tools made in the USA are marked "cast steel". Some mistakenly believe that these tools were 
"cast" as the name implies. 
 
 Steel making got its greatest boost when the Bessemer process was developed. There is a 
great argument as to whether it was invented in England or the United States. 
 Wrought Iron was produced in quantity by Beyers Steel through 1950 and was used in large 
construction projects such as the Grand Coulee Dam because wrought iron is impervious to 
rusting. It will only rust down to the iron silicate and then stop. 
 
 Mixing of alloys with iron occurred in the early 1900's when manganese, chrome, nickel, 
etc. were added in gas-fired open hearth furnaces. The progress of alloying was very slow since 
it is a hit-or miss experimental process. The real push for alloying metal occurred during WWII 
when greater strength alloys were required for the weapons of war. Since then, great strides 
have been made in developing different steels. 
 
IRON & STEEL: 
 Wrought Iron: Wrought Iron is pure iron mixed with iron silicate. When rolled through the 
mills a few times, its structure takes on the characteristics of wood, having a definite grain 
structure. It is forged at a yellow heat. Lower heats will result in the metal shattering like a 
wood board unless it has been refined several times. If it does split, it is easily welded together 
at a yellow heat. Iron silicate acts a flux in this process. Holes drilled through wrought iron will 
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split out lengthwise under load. Therefore, the end where the hole is drilled should be folded 
across the grain and forge welded. Since there is no carbon in wrought iron, it will not burn like 
carbon steel, even at a yellow heat. Wrought iron is no longer commercially produced. It can 
still be found in structures built a century or more ago. Old bridges have been a good source of 
wrought iron. 
 
 Carbon steels: Most carbon steels contain less than 1.5% carbon. Mild steel, as we once 
knew it, was labeled 1018-1020 and contained .18% and .20% carbon respectively. Today this 
is only true for steels smaller than 1/4" thick and over 4" in width. Most of the hot-rolled steel 
today is made from scrap and is categorized as A-36, having a guaranteed tensile strength of 
65,000 psi. Since it contains numerous other alloys, the carbon content can vary up to .29% at 
which level it is not very suitable for forging. Metal with that carbon content develops black 
hardness which results in cracking and breaking. A-36 is also made in a continuous pour proc-
ess. As a result, it contains inclusions which will cause it to split when you work with it. 
Sulfur or Lead is added to low carbon steel to improve machineability. This is usually found in 
colddrawn mild steels and is no good for forging at all as it has a tendency to crumble at forging 
temperatures. It is usually designated as 1118 or 11L18. 
 
 The more carbon added to the iron, the stronger the tensile strength until it becomes brittle. 
The optimum strength is achieved at .40% to .45% carbon. In order to achieve hardness, the 
steel has to be heated to a cherry red, quenched in warm salt brine, and then tempered. 
Carbon steels with a carbon content of .60% to 1.4% are designated as W-1, W-2, etc. The "W" 
indicates that they can be hardened in water. This is somewhat misleading as only small pieces 
such as chisels and punches can be safely hardened in water. When water boils, it causes steam 
bubbles which result in uneven cooling, causing cracking on larger pieces of carbon steel. Most 
of the time, the coolant used is warm salt brine. With the best quench, the depth of the hardness 
goes in less that 1/4" leaving the core soft. The cherry red color of the core can be observed in a 
dark area with no outside lighting. Blacksmiths of old used a blackened bucket to find this red 
color. For people who are colorblind, this temperature occurs when the steel is no longer mag-
netic. 
 
 Tempering: Once the steel is quenched, it has to be tempered using heat. This is done by 
first cleaning the piece down to bright metal and then slowly heating it, watching for the color 
of the metal to change. The proper temper is reached according to the chart below and then the 
metal is further cooled in water. 
 STRAW YELLOW LATHE TOOLS, MILLING CUTTERS 

BRONZE TO DARK PURPLE CHISELS AND PUNCHES 

BLUE WOODWORKING TOOLS 

DARK BLUE SPRINGS 
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  Alloy steels: Since carbon steels can only be hardened to a depth of 1/4", large pieces of 
hardened steel were not available to industry. The most important alloying metal is chrome. 
Chrome does two things: It allows for deeper hardening and for increased resistance to deform-
ing at elevated temperatures. Other metals that improve strength and deep hardening are molyb-
denum, vanadium, nickel, and tungsten. Since we now have deep hardening during quenching, 
we can no longer use water or brine because the cooling is too fast and high stresses in the 
metal cause cracking or breakage. We must now quench with oil or air. Quenching oils are or-
ganic and specifically developed for quenching. Motor oil can be used but fumes from the oil 
are toxic and results are not predictable since quenching rates are unknown. 
Some useful steels that blacksmiths can find at the local junkyard: 

 

Editor's apology; I really don't remember where I found this information. Apparently it started 
with SOFA (Southern Ohio Forge and Anvil) 

Car & Truck springs--flat, round, coiled Referred to as 5160 which is a chrome steel with 
0.5% carbon, 1.0% manganese, 0.3% silicon, 0.6% 
chrome 

Large truck axles (for good hammer heads) Referred to as 4140 which is steel with 0.4% car-
bon, 1.0% manganese, 0.2% silicon, 1.0% chrome, 
0.2% molybdenum 

Bessemer Process (for Sir Henry Bessemer): Industrial process for the manufacture of steel 
from molten pig iron. The principle involved is that of oxidation of the impurities in the iron by 
the oxygen of air that is blown through the molten iron; the heat of oxidation raises the tem-
perature of the mass and keeps it molten during operation. The process is carried on in a large 
container called the Bessemer converter, which is made of steel and has a lining of silica and 
clay or of dolomite. The capacity is from 8 to 30 tons of molten iron; the usual charge is 15 or 
18 tons. The converter is egg-shaped. At its narrow upper end it has an opening through which 
the iron to be treated is introduced and the finished product is poured out. The wide end, or bot-
tom, has a number of perforations (tuyeres) through which the air is forced upward into the 
converter during operation. The container is set on pivots (trunnions) so that it can be tilted at 
an angle to receive the charge, turned upright during the "blow," and inclined for pouring the 
molten steel after the operation is complete. As the air passes upward through the molten pig 
iron, impurities such as silicon, manganese, and carbon unite with the oxygen in the air to form 
oxides; the carbon monoxide burns off with a blue flame and the other impurities form slag. 
Dolomite is used as the converter lining when the phosphorus content is high; the process is 
then called basic Bessemer. The silica and clay lining is used in the acid Bessemer, in which 
phosphorus is not removed. In order to provide the elements necessary to give the steel the de-
sired properties, another substance (often spiegeleisen, an iron-carbon-manganese alloy) is usu-
ally added to the molten metal after the oxidation is completed. The converter is then emptied 
into ladles from which the steel is poured into molds; the slag is left behind. The whole process 
is completed in 15 to 20 min. The Bessemer process was superseded by the open hearth proc-
ess. Columbia Encyclopedia, 6th edition, 2001Encyl. information did not appear in the SOFA 
article but is added for the reader's convenience 
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Northeast Blacksmiths Association 
Northeast Blacksmiths holds its meets 

twice a year at the Ashokan Field Campus 
in  New York State. 

The Ashokan campus is located in  
Olivebridge, N.Y., several miles west of 
Kingston, N.Y. The meets are held the 
first weekend in May and in the first 

weekend in October every year. The main 
demonstration is in the blacksmith shop 
and there is a "Hands On" workshop for 

beginners. A main demonstrator is 
brought in for each meet, food and bunk-

house style lodging are provided as part of 
the cost of the weekend long meet.   

Contact : Tim Neu  
to register for hammer-ins  
or subscribe to the newsletter; 
Tim Neu, The Ashokan Center,  
447 Beaverkill Rd. 
Olivebridge, N.Y. 12461    [914]657-8333 
For more information check out the web 
site;  <http://nba.abana-chapter.com/> 

  

Join ABANA or Check out other area chapters! 

NAME _________________________________ 
 
ADDRESS ______________________________ 
 
CITY___________________________________ 
 
STATE/PRO V. _____________________________ 
 
COUNTRY______________________________ 
 
ZIP (+4)/POSTAL CODE___________________ 
 
PHONE #  ______________________________ 
 
EMAIL _________________________________ 
Order Online, Mail, Call or Fax your Check 
or Credit Card Payment to: 
ABANA 
15754 Widewater Drive, 
Dumfries, VA 22025-1212 
703-680-1632 USA 
703-680-6222 VOICE      Website;  WWW.ABANA.ORG    Email;   ABANA@ABANA.ORG 

___ Regular Member  $55.00 
___ Senior Citizen (Age 65+)  $50.00 
___  Full Time Student  $45.00 
___ Foreign Member  $65.00 
__ Public Library-USA  $45.00 
___ Contributory                         $150.00 
MASTERCARD OR VISA ACCOUNT NUMBER 
 
_______-________-________-__________ 
 
EXPIRATION DATE    _________      _________ 

Join The Pennsylvania Blacksmiths Association! 
 ________________________________ 
  Name 

 ________________________________ 
  Address 

 ________________________________ 
  City, State, Zip code 

 ________________________________ 
  Home / work Phone #                                            E-mail (optional) 
 New Member ____ Renewal ____  
 Do you have any particular skills (welder, accountant, carpenter, 
doctor) that may be helpful to the group or membership? 
_____________________________________________________  
  ____________________________________ 
    Suggestions for PABA demonstrations 
 
     What is your skill level? 
    O Beginner  O Intermediate  O Advanced  O  Professional 
Membership paid by ___Cash ___Check # _____  
 
Send your completed application with $ 20  ( one year dues) to; 
PABA Treasurer, Buzz Glahn 
 1667 Wyomissing Rd.  
Mohnton, PA 19540  
(make Checks payable to PABA)  
 

PABA Membership Application 
Membership is from Jan. 1 — Dec. 31 



New Jersey Blacksmiths Association 
Attn: Larry Brown, Editor 
90 William Avenue 
Staten Island, New York 10308 

 

How to Join or Renew your Membership in NJBA: 
NJBA Dues are $20 per year.  

NJBA Business Dues are $40 per year 
Please make your check out to:  “NJBA” 

Please mail checks to: 
NJBA, P.O. Box 224, Farmingdale,  NJ 07727-9998 

Please include payment with the information listed below. You will receive a postcard 
 confirmation of your membership, and will receive a newsletter within a month.  

 NJBA's "year" runs from June to June.  If you join mid-year, the postcard will offer a  
prorated dues option which will then allow you to extend your membership till the following 

June.  The following information will be listed in a roster available to other members. 
Name  ____________________   Home Phone________________ 
Address   _________________     Day Phone   ________________ 
City     ________________________________________________ 
State   _____________________   Zip   ______________________ 
E-Mail  ___________________ Skill Level (optional)___________ 
Comments ____________________________________________  

Index For NJBA  
Volume 15, #1 
05/01/10 
Meets and Reports 
Pages 1–7;  
Ad Page 8 
Body Heat 9—10; 
Arc 11 -12  
Iron History 13—16 
Renewal Page 



Renewal Page 
 

Please return this page with a check for the indicated amount, payable to NJBA to;  
 
NJBA, P.O. Box 224, Farmingdale, NJ, 07727-9998. 
 

Individual  - $20.00 
 

Businesses  - $40.00 
 

If you join NJBA as a business member,* you will be listed in the newsletter with your contact 
information. 
 
NJBA does not pro-rate dues on a month-to-month basis since we do an annual membership 
drive once a year in June. However, if you joined within the past nine months, you may renew 
at a discount applies (please check appropriate box): 
 
� I joined in August, September or October, 2009, so I qualify to my membership through 

June 2011 for $15. 
 
� I joined in November, December, 2009, or January, 2010, so I qualify to my membership 

through June 2011 for $12. 
 
� I joined in February, March or April, 2010, so I qualify to my membership through June 

2011 for $7. 
 
Only name and address are required.  Our mailing list is not sold or distributed, but information 
may be made available to other NJBA members upon request. Please list your e-mail address, 
which we will use to share late breaking news and announcements. 
 
Name: _____________________________ Home phone: ________________________ 
 
*Business name: __________________________________________________________ 
 
Address: ___________________________ Day phone: __________________________ 
 
City: ______________________________ State: ___________ Zip: _______________ 
 
Email: _______________________________________ Skill level: ________________ 
 
Programs I’d like to see: ___________________________________________________ 
 
I’d like to volunteer to: ____________________________________________________ 
 
Comments: ______________________________________________________________ 
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Tear This Page Off!!!   
Then send it back with your renewal  
on the back of this page 
 

NJBA, P.O. Box 224, Farmingdale, NJ, 07727-9998 
 

May 1st, 2010 
 

Dear NJBA Member,  
 

 We're running a little early with the renewal letter, this year, because we decided to save 
postage by combining it with the newsletter mailing.  The official month for renewals is June 
but you may send them in anytime after receiving this. We have sent newsletters this last year 
to some who have not renewed, if this is you, this is your last newsletter, please act now to 
stay with us! Dues are still $20, for which you get four newsletters and about 90 events each 
year.  Yes, I do mean 90 events, because in addition to membership meetings approximately 
monthly, we have two (count 'em, two!) open forge meetings going on a weekly basis.  (See the 
newsletters for details.  http://njba.abana-chapter.com)   
 

 As for monthly meetings, we have a master blacksmiths demonstrate to our group at least 
once per year.  We have some fun events each year, like Delaware City Day (hosted by Kerry 
Rhoades) and the Holiday Party (hosted by Marshall).  Each September we hold a tool swap 
(tailgate sale) at the Red Mill in Clinton.  We also try to have at least one workshop each year.  
Last year's sword-making workshop had to be cancelled due to lack of interest, unfortunately.  
We are constantly being called upon to give public demonstrations, such as the ones at Speed-
well, Middlesex Co. Fair, Historic Cold Springs Village, and Walnford, and could be at many 
more of these if we had members willing to staff them. 
 

 And that brings us to the core of my message:  NJBA is a volunteer organization.  The most 
active volunteers we usually get to serve on the board, but there is no requirement to be on the 
board to be active.  A few of the current directors (i.e., board members) have been decreasing 
their activity levels due to work, family, health, or other personal reasons.  Currently, only two 
directors have vehicles that can tow the NJBA tool trailer.  Larry Brown, our editor, ends up 
writing up most of the event reports for the newsletter, with a little help from yours truly.  Al-
though we get decent turn-out at the public demonstrations, we'd love to do better. 
 

 NJBA can do better if more members will help out.  Please consider helping out in some 
way that you will enjoy.  Can you haul the trailer from Marshall's farm to a meeting?  Can you 
help out to prepare for a workshop?  Would you like to man a public demonstration in your 
area?  Let us know.  Drop an email or phone up one or more of the directors to let us know of 
your interest. 
 

 Finally, I must repeat another very important request:  We would really like to have email 
addresses for all members who use email.  Often we have important information too late in 
hand to get it into the newsletter, and we just don't have the manpower for a telephone tree. 
 

                 Sincerely,  
                 Bruce Freeman 

New Jersey Blacksmiths Newsletter 
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