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 The Blacksmiths' Guild of the Potomac, Inc. 

President 
*Bill Wojcik (2007) 
4116 Kingchase Lane 
The Plains VA 20198 
540-253-5121 
 
Vice President 
*Tim Hinkel (2006) 
7704 Baederwood Ter 
Rockville MD 20855-2015 
301-869-4453 
 
Treasurer 
*George Anderton (2006) 
5325 Ringold Place 
Springfield VA 22151 
703-321-9737 
 
Secretary 
*Mike Briskin (2008) 
1556 N Bryan St 
Arlington VA 22201 
703-524-2362 
 
 

2006 Officers & Board of Directors  

Shop Master 
*Phil Heath (2008) 
4600 S Four Mile Run Dr 
Arlington VA 22204 
703-671-3134  
 
Roger Amidon (2006) 
5436 21st St N 
Arlington VA 22205-3023 
703-534-3927 
 
 
Pat McGuire (2008) 
1102 Shannon Pl 
Herndon VA 20170-3506 
703-437-9034 
 
Richard Smith (2007) 
116 South Adams St 
Rockville MD 20850 
 
Keith Kuck (2007) 
5310 Nutting Dr. 
Springfield, Va. 22151 
703-321-8109 

* Member of the Executive Committee 

Committees & Assignments 

10 Yr Plan ………...Dave Murphy, Chair…301-229-5794 
 
Claude Moore Park..Pat McGuire, Chair…..703-437-9034 
 
Corporation……….Fay LeCompte, Chair…540-743-1812 
 
Scholarships……...Fay LeCompte,Chair…540-743-1812 
 
Demonstrations…..Jan Kochansky…………...301-432-7734 
 
Meeting Raffle…….Tom Coker………………...301-942-8573 
 
Hotline……………….Charlie Perticari………………..301-982-9430 
 
Library……………….Steve Crist………………….703-754-9678 
 
Membership………..Fred Long………………….301-942-6177 
 
Newsletter………….George Anderton…......703-321-9737 
        (Guest editor:   Connie Badowski……………...703-960-3450) 
 

Shop Rules And Etiquette 

The Guild shop is available for use by members in good 
standing whenever the Nature Center park is open.  The shop 
is locked, so call the shopmaster or a board member for 
access. Follow all safety rules. Record the number of visitors 
on the log sheet near door.   
Please observe the following rules and etiquette: 
♦ Bring safety glasses and wear them. Work in a safe 

manner at all times. 
♦ Clean the shop before and after you work. 

♦ Empty firepots and dump ash gate after each use to 
minimize corrosion. 

♦ Dump cold ashes in the ash dump outside, at the side of 
the shop. 

♦ Place tools back in their proper places. 

♦ Dress bar ends which you have cut, to be ready for the 
next user. 

♦ Clean the shop before you leave, and carry out trash 
which you create. 

♦ Always turn out the lights and lock up when leaving. 

♦ Bring your own material for personal projects. Shop 
stock is for learning and practice. 

BGOP Meetings 
Guild meetings are held on the first and third Fridays of 
each month at 7:30 P.M. at the Gulf Branch Nature 
Center, 3608 North Military Road, Arlington VA 22207. 
Meetings are usually held in the Guild’s shop which is 
located about 50 yards past the Nature Center building 
on the wooded path. Occasional Friday meetings with a 
speaker or video are held in the Nature Center 
auditorium. Call the HOTLINE 703-527-0409 for 
updates on meetings and event.     
 

Scholarship Applications  
Scholarship applications are available on the web at 
www.bgop.org.  Completed forms should be sent to 
Fay LeCompte III, 1016A East Main Street, Luray, Va. 

 
ABANA affiliates may reprint portions that are not individually copyrighted, so long as credit is given to original source. Any 
other publication by prior arrangement with president of BGOP. The Blacksmiths’ Guild of the Potomac, Inc, its officers, 
members, and editorial staff specifically disclaim any responsibility for damages or injuries that occur as a result of the use 
in any way of any information contained in this newsletter.  Send articles to bgopnewsletter@gmail.com. 
©2006 Blacksmiths’ Guild of the Potomac, Inc., and as copyrighted by individual contributors. 
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This in from Tina Chisena – 
 Paul Wagner, a friend of Tina’s, 

is planning on getting rid of a lot of machine 
tools, motors and accessories for same.  He has 
several milling machines, lathes, chucks, electric 
motors, some belt sanders and other sundry 
stuff.  The tools are located in the basement of a 
plumbing shop in Kensington, Maryland which is 
now run by Paul’s son, Bill Wagner.  Interested 
buyers should call his cell phone, 240-601-3623 
and keep in mind that the background noise level 
may be high. 

             CONTENTS 
4 - Schedule  
4 - Web Links 
4 - Touchstone Schedule 
5 - Silver Sandcasting 
8 - Steels Useful for Tools 
13 -  Letter from W. Yater 
14 - Circle Segments 
15 - Vietnam Blacksmiths 
17 - Worsley Shop Tip 

1943, Pitcairn, Pennsylvania. Mrs. Katie Sablejack, forty-five, a Hungarian, employed as a 
blacksmith's helper in the Pennsylvania Railroad yards, earning seventy-two cents per 
hour. She is operating a half-ton steam hammer. Mrs. Sablejack is a widow and mother of 
two children. Library of Congress, Prints & Photographs Division, FSA-OWI Collection 
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SUPPORT YOUR LOCAL CRAFT SCHOOL 
2007 TOUCHSTONE SCHEDULE  
  
April 27-29 Dave Olson - Letter Openers 
May 11-13 Open Forge 
May 18-20 Hammer  In - Pure Iron 
June 4-8 Kim Thomas - 
June 11-15 Nigel Tudor - Traditional Joinery 
June 18-22 Glenn Horr- Irons in the Fire: 
  Beginning Blacksmithing 
June 25-29 Richard Sheppard - Arch. Design 
July 2-6 Glen Horr- Power Hammer! 
July 9- 3 Fred Crist - Forged Small Scale 
  Sculpture 
July 16-20 Ray Rybar - Damascus Steel 
July 23-27 Jymm Hoffman 
July 30-Aug 3 Holly Fisher - Contemporary 
   Approach 
August 6-10 Bob Becker - Traditional Forging 
August 13-17 Kirsten Skiles- Chasing 
August 20-24  Bob Rupert - 
Sept - 7-9 Open Forge 
Sept 14-15 Fall Gala 
Sept 28-30 Richard Sheppard - Tapestry  
  thru Time 
Oct 12-14 Nigel Tudor - Effective Forging 
   Techniques 
Oct 17 - 18  Mountain Crafts Weekend 
 
Touchstone Center for Crafts 
1049 Wharton Furnace Rd 
Farmington, PA 15437 USA 
Ph:  1.800.721.0177 
Fax: 1.724.329.1371 
E-Mail: touchstone@hhs.net 
www.touchstonecrafts.com 

                         WEB LINKS 
 
www.bgop.org 
www.grizzly.com/workshopplanner.aspx 
www.Backyardmetalcasting.com 
www.1728.com (math & geometry) 
http://memory.loc.gov (images at Library of 
Congress) 

CLOTHING SALES 
 
Support your guild!. In addition to tee shirts, we 
have caps of many colors, pins, tote bags in two 
sizes and blacksmith cook books.  To place an 
order or inquire about what the guild has in in-
ventory, contact Pat McGuire. 
 

 
January 13-14, 2007 Bill Gichner Memorial  
Hammer-in @Hutchison Brothers' Farm 
ordova, MD 
advance registration, limited attendees 
 
January 13, 2007 Open Forge at  
Gulf Branch Nature Center, noon-4pm 
 
January 20-21st, 2007 Cabin Fever Expo 
"The Show for the Metal Working Hobby" 
York Fairgrounds, York PA 
www.cabin feverexpo.com  
A model engineering show and auction   
Auction on Friday Jan. 19 by www.cabin 
feverauctions.com  
 
February 24, 2007 - Dan Boone Pasture Party 
(last Saturday in February) 
7381 Parrish Road, Louisa, VA 
RSVP to Judy Boone by Feb 15 at 540-967-3267 
Don't forget to bring items & buy tickets for Iron 
in the Hat 
 
March 2007 Patina Antique Tool Sale & Auction 
(2006 date was March 11) 
Volunteer Fire Association Activity Center 
Damascus, MD 
Tool sales in the am, auction in the pm 
www.patinatools.org  
 
April 7, 2007 Open Forge at  
Gulf Branch Nature Center, noon-4pm 
 
April 21-22, 2007 - BGOP Spring Fling 
Ruritan Fairgrounds, Berryville VA  

UPCOMING EVENTS SUMMER CLASSES 
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 SILVER SAND CASTING  
5/5/06 Demo by Mark Schuknecht 

Article by C. Badowski & M. Schuknecht 
Photos by Dick Smith 

 
 This casting method is best used to re-
produce single medium-sized projects that do 
not have very fine details and undercutting.  It 
can be done simply and quickly without exten-
sive and expensive equipment.  The process re-
quires a model or pattern to be reproduced; 
casting material (sand) fine enough to capture 
details and sticky enough to hold together; a 
two-part frame or box to hold the sand; and a 
parting compound to keep the two mold halves 
from sticking to each other.  The mold is created 
by filling the two mold  frames with a damp mix-
ture of fine grained sand and pressing a model 
halfway into each side of the box to create an 
impression.  The model is removed, the two 
boxes are fit back together, and molten metal is 
poured into the cavity to create a copy of the 
model. 
 There are a variety of casting sands on 
the market, but Mark uses a synthetic product 
called Pro-Cast available from the Rio Grande 
and Thunderbird jeweler’s supply catalogs.  The 
casting compound is more like a sandy-clay than 
industrial casting sand and it can be used over 
and over, but you do have to take care to re-
move and discard any burned material.  It is 
good for reproducing large jewelry items such 
as belt buckles and bracelets.  Mark uses two 
different types of mold frames: one is a typical 
commercial two-part rectangular frame with 
guide pins to ensure alignment, and the other is 
made from two alumina cylinders machined so 
they fit together when stacked.  The two frames 
are open at top and bottom to allow tamping of 
the sand from the outside.  
 The first project was copying a BGOP 
belt buckle, which Mark set up in the rectangu-
lar frame.  He often takes a shortcut by not 
emptying and repacking the mold frames of 
casting compound each time he casts.  He used 
a tablespoon to first remove and discard the 
burnt sand from the last casting, and then 
scooped out casting material to create a cavity 
larger than the buckle.  He added enough new 
material to make up for what was discarded and 
pressed it through a sieve to break up lumps, 
remove any impurities and lighten the texture 

(this is called fluffing).  The casting compound 
was lightly sprinkled into the two empty halves of 
the casting frames and spread out evenly filling 
the cavity.  One side was made slightly concave to 
accommodate the bulk of the model and the other 
side slightly convex to ensure a proper fit.  Care 
must be taken not to over pack the new material 
until the impressions are made.  

 The imprint of the buckle face was made 
by firmly pressing it into the fresh fluffed casting 
material in the bottom half of the mold.  The 
edges around the buckle were compacted with 
care being taken to build up the casting material 
along the side of the buckle.  Excess material was 
scraped off to insure that there were no gaps, soft 
spots or loose sand.  This produced a slightly con-
vex shape to the bottom half of the mold with the 
buckle firmly in place in the center of the mold.   

 Then parting compound (talc) was sprin-
kled over the bottom section.   The top half 
(already lightly filled with casting compound) was 
gently inverted and set on top, using the guide 
pins for alignment and pressed into place.   Hold-
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ing the two pieces together Mark used a 
wooden block and hammer to compress the 
sandy-clay material inside the mold.  Once the 
casting compound was firmly packed, the out-

side of the two sections were filled, squared 
up and cleaned off.   Then very carefully the 
mold was split apart into its two halves.  T\he 
original belt buckle was still imbedded in the 
bottom half and an imprint of the back side of 
the buckle showed on the top half.  On the top 
half Mark cut out a channel to connect the im-
pression to the pouring spout of the mold, cre-
ating a sprue.  He did not carve vents for es-
caping gas on this mold,  since the sprue was 
large enough to provide adequate venting.  
Moving on to the bottom half, Mark very care-
fully removed the belt buckle being sure not to 
damage the imprint.  This was his final chance 
to keep any gaps or loose sand from ruining 

the cast and he carefully inspected, cleaned and 
compressed any rough spots and overhangs.  
Lastly the casting compound was dusted with talc 
and the two frames gently put back together 
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again using the guide pins for alignment.   Steel 
plates were placed on the outside to support the 
exposed sand, and C-clamps used to hold every-
thing in pace.  Too much pressure with the 
clamps can distort the mold, so if possible they 
should be positioned to press on the edges of 
the frame rather than the center of the mold.    

  With the mold completed and sitting up-
right, it was time to prepare the silver.  Mark 
uses a carbon crucible, although there are also 
ceramic and plaster ones available.  He esti-
mated the amount of silver needed for the 
buckle (this can be done by weight or by vol-

ume, tho he did it by the seat of the pants).  Ex-
tra metal must be added to create the sprue, and 
Mark measured that by simply using the silver in 
the old sprue that was cut off from his last cast-
ing.  Mark cautioned that not having enough 
metal will ruin your project so it’s better to be 
safe and add extra.  Boric acid was added as a 
flux, and the crucible was placed in the coal forge 
with a lid to keep ash out of the melt.  He heated 
the metal until it was completely melted but just 
below the boiling point.  When the metal reached 

the proper tem-
perature 
(swirling and 
white hot), it 
was stirred with 
a graphite rod to 
remove impuri-
ties and quickly 
but carefully 
poured into the 
spout on the 
mold frame. 
  

 After the silver had cooled a bit, Mark re-
moved the clamps and separated the frame sec-
tions to free the silver casting.  Finishing wasn’t 
done in the shop, but involves cutting off and 
filing the sprue as well as any flashing where the 
silver spread between the mold sections.  All 
scrap metal is saved for future melts, and filings 
can hoarded and sent off for refining.  A final 
buffing and soldering on any mechanical parts 
(like a pin for the buckle), and the piece is done. 
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 Steels Useful for Tools 
by Dave Smucker 
Reprinted with permission of the  
Appalachian Area Chapter of Blacksmiths 
 
What is important in a tool steel? Why do 
we have so many different types?  

Well, mostly because no one steel can do 
all things for all people and do it at a low cost. It 
is kind of like you can have a hard steel, a tough 
steel, a low distortion steel, a lower cost steel -- 
pick any two of the four. In other words, a steel 
can be designed for a given application -- but 
usually is a mixture of various trade-offs.  

If you want to select a steel for a given 
application or tool, you need to look at the fol-
lowing characteristics: 

1. Heat resistance or hot hardness. How 
does it perform at higher temperatures? 
Can we use it on hot metal? 

2. Shock resistance. How tough is the 
steel? How strong? What is the depth of 
hardness? 

3. Wear resistance. How well does it handle 
abrasion, how well does it hold an edge? 
How hard is it? 

4. Machinability. How easy is it to saw, drill 
and machine in its soft or annealed 
state? 

5. Forgeability. How easy is it to forge? 
How small is the forging temperature 
range? Does it go “hot short”? 

6. Ease of heat-treating. What is used to 
quench from critical temperature: water, 
oil, air, etc.? How prone to cracking is 
the steel on quenching? How much does 
it distort? 

7. Availability. While cost is a factor, in 
most cases “availability” to the black-
smith in small quantities and reasonable 
sizes is the big issue. In addition, can we 
find the material as scrap? 

 
How do alloying elements affect these 
characteristics? 

Carbon (C) is the basic element that 
gives tool steels their hardness and lets us do 
the heat-treating. It is essential in low alloy tool 
steels -- needs to be 0.60 percent (or 60 points) 
and higher. At the high end of the percentage 
range, up to 1.00 percent plus (100 + points of 

carbon) it adds considerably to the wear resis-
tance. It is the element that makes the very im-
portant blacksmith tool steel W1 what it is. 

Manganese (Mn) improves forgeability 
and reduces brittleness. In low alloy tool steels, 
it may allow the use of oil for quenching in some 
applications. 

Silicon (Si) is not a major element in 
most tool steel but is important in their manu-
facture as a deoxidizer. In conjunction with 
Manganese, it is important in S5, which is an 
extremely tough Silicon-Manganese tool steel 
with outstanding shock and abrasion resistance. 
S5 was the tool steel most favored by my pre-
retirement employer (Alcoa) for use in air ham-
mer tooling used by the brick masons. Alcoa 
uses a great number of these tools in rebuilding 
melting furnaces. 

Tungsten (W) is a very important ele-
ment in many tool steels giving both hot hard-
ness and wear resistance. T1 (18.0 percent 
Tungsten) was the first of the high-speed tool 
steels used for cutting tools in machine shops. It 
has been around since about 1900. 
The chemical symbol W is from the German 
name for the element “Wolfram”. (My German 
friends don’t call it TIG welding but rather WIG 
welding.)  

Vanadium (V) acts as a grain refiner 
and thus improves the forgeability of the tool 
steel. It also forms a very hard Vanadium car-
bine that improves both hardness and wear. In 
large amounts (above 1.0 percent), it makes the 
tool steel much harder to grind. 

Molybdenum (Mo) At low percentages 
Moly improves both deep hardening and tough-
ness. In high percentages, it is used in some 
tool steels to replace Tungsten. 

Cobalt (Co) increases the hot hardness 
of tool steels used in some cutting tool applica-
tions. It also increases the critical temperature 
making heat-treating more difficult and leading 
to decarburization. 

Chromium (Cr) is a major alloying ele-
ment in many tool steels improving hardenability 
(depth of hardness) and can improve both wear 
resistance and toughness. We find it in many 
steels including the alloy steels, 4140 (chrome 
moly engineering steel), 5160 (spring steel) and 
52100 (bearing steel) all of which are useful to 
blacksmiths because we can find them at low 
cost as scrap. 
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Nickel (Ni) Used with other elements, 

such as chrome, to improve the toughness of 
some tool and alloy steels. An important element 
in L6. 
 
What tool and alloy steels are useful to the 
Blacksmith? 

With all of the above as just so much infor-
mation you may be saying, OK, what tool steels 
are useful to me as a blacksmith, how do I forge 
and heat-treat them and where can I find the 
stuff? What follows is my opinion on some of the 
tool and alloy steels based on my industrial and 
blacksmithing experience. 

I sure would like to hear from some of you 
on your experience and what has worked and not 
worked for you for various blacksmithing applica-
tions. I would like to report that information in 
future articles. Here is what I think of some of 
these steels: 

 
TOOL STEELS 

W1 also sometimes found as 1095 
and as “Water hardening drill rod.” This is 
the basic old-line blacksmithing tool steel. For 
many applications, it remains one of the best 
steels for the blacksmith. It is defined as a cold 
work tool steel, since it loses its hardness at hot 
metal temperature -- and therefore is not a hot 
working tool steel. It still is a good steel for mak-
ing punches and cold cuts. I like it for things like 
“eye” punches. You just have to remember to cool 
it after each use to avoid drawing the temper. 

Francis Whitaker used it for making a great 
deal of his tooling and I believe liked it for things 
like  hammers. (I prefer 4140 or 1080 for ham-
mers.) It makes some of the finest woodworking 
tools and many of the knife makers use it a great 
deal. Most old files are made from W1. It requires 
quenching with water to obtain good hardness. 
Because of this, the depth of hardness is limited 
(usually about a max. of 0.060 inch) and tools re-
tain a rather tough core. I think that W1 and how 
to use it should be part of the blacksmith basic 
knowledge or “tool kit”.  

Clay Spencer uses W1 for a lot of his 
treadle  hammer tool. He like it for most tools with 
the exception of hot cuts. 
 

H13, Hot work tool steel. Another of 
my favored tool steels, this time for making tools 
intended for long exposure to hot metal. This in-

cludes hot cuts, hot hardies and heavy-duty  
punches. It also makes good drifts for opening 
up holes etc., although I use 5160 spring steel 
for most of these. 

The hot work tool steels were developed 
for heavy hot working industrial applications 
such as forging dies, extrusion dies and hot mill 
rolls. The reason to use H13 over any of the 
other “H” steels is that you can find it in small 
sections both round and plate. 

It is available in small quantities and a 
number of smiths sell it as a “tail gate” item at 
various blacksmith meetings. Reportedly, it is 
also used in guide pin application in plastic 
molding and may be available to use as drops 
from some “die shops”. It is an air-quenching 
tool steel, and very difficult to anneal with sim-
ple equipment. So if you want to saw it or ma-
chine it, that needs to be done before any forg-
ing or heat treatment. 

Joe Miller loves H13 and uses it for 
both hot tools and a number of the cold work 
dies he uses under his power hammers. He 
has had very good life in this application using 
it in many production runs. 

 
S7, A Shock-Resisting Tool Steel can 

be found in some jackhammer tools or bits (they 
can also be S1 or S5). It is a very tough steel 
that takes impact loading extremely well. It also 
has good hot work properties and is used in ap-
plications up to 1000 degrees F. I have used it 
for hot cuts, and for that application don’t see 
any major difference from H13. Many black-
smiths make hardies from S7, where they have 
obtained the steel from old jack hammer bits. 

Some blacksmiths have used S7 to make 
special power hammer tools where they ma-
chined a pattern into the tool and then used 
that tool on hot metal under the power hammer. 
It is an air hardening (air quenching) tool steel 
and heat treating it is much like working with 
H13. Because it is air hardening and very tough, 
many machine shops like it for tooling applica-
tions and it has replaced O1 in many tooling ap-
plications. You can buy it in most common drill 
rod sizes. 

Some manufacturers make their power 
hammer dies from S7. 

If I could have only one tool steel in ad-
dition to W1, it would be S7. I know many 
blacksmiths love H13 but I really think that for 
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Letter 
Symbol 

Category Designation Group Designation Some Typical End Uses 

M High-Speed Tool Steels 
(the M is for Molybde-
num) 

Molybdenum types Drill bits, end mills, taps, thread-
ing dies 

T High-Speed Tool Steels 
(the T is for Tool or 
maybe Tungsten?) 

Tungsten types (the 
chemical symbol for 
Tungsten is W) 

Milling cutters, lathe bits 

        
H1 – 
H19 

Hot-Work Tool Steels 
(the H is for Hot) 

Chromium types Hot cuts, extrusion dies, hot mill 
rolls 

H20 - 
H39 

Hot-Work Tool Steels 
(the H is for Hot) 

Tungsten types Extrusion dies, hot forging dies 

H40 - 
H59 

Hot-Work Tool Steels 
(the H is for Hot) 

Molybdenum types Special high temperature hot 
work 

        
D Cold-Work Tool Steel 

(the D is for Die) 
High carbon, high 
chromium types 

Metal forming dies (cold work) 
coining dies, tread rolling dies 

A Cold-Work Tool Steel 
(the A is for Air) 

Medium alloy, air 
quenching types 

Die casting, shear knifes, trim-
ming dies 

O Cold-Work Tool Steel 
(the O is for Oil) 

Oil quenching types Drawing dies, coining dies, die 
casting dies 

W Water-quenching Tool 
Steel, also a Cold-Work 
Tool Steel 

Low alloy, high car-
bon (the W is for 
water quenching) 

Hand tools, blacksmith tools, 
wood working tools 

S Shock-Resisting Tool 
Steel (the S is for Shock) 

Lower carbon, al-
loyed for toughness 

Pneumatic Chisels, Blacksmithing 
and boilermaker’s tools 

        
P Mold Steels (P is for 

plastic) 
Carburizing steel 
(case hardening) 

Plastics molds 

        
L Special-Purpose Tool 

Steels (L is for Low al-
loy) 
  

Low-Alloy types 
(L6, does have 1.5 
percent nickel) 

Large sawmill band saw blades 

F Special-Purpose Tool 
Steels (F is for, ”I don’t 
have a clue”) 

Carbon-tungsten 
type 

Some abrasion-resistant applica-
tions 

TOOL STEELS 
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most applications, both hot and cold, that S7 is 
even better. 

 
O1, is not a tool steel that I like – I 

use either A2 or S7 or even W1 instead, but you 
will find it as one of the most common drill rod 
steels. (It was widely used by machine shops 
because of low distortion in heat treatment. To-
day A2 fills that bill better.) 

 
A2, The most common air hardening 

(air quench) tool steel in the USA today. I 
haven’t used this steel for blacksmithing tools, 
but like it very well for tools and gauges etc. 
that are machined and then heat treated. Some 
folks have made woodworking tools from A2. 

Steve Williamson has made a number of 
his hand held punches out of A2 and likes it for 
these tools.  

 
4140 and 4340 are the most common 

general purpose engineering steels today. Used 
for many equipment applications, I like these 
steels for making hammers and tongs. Many 
smiths use mild steel for making tongs, but I like 
to use either 4140 or 4340 because of their 
much greater strength and toughness. This al-
lows you to make the tongs with thinner jaws 
along with smaller and springier reins or han-
dles. The one major limitation with these alloy 

tongs is that you can’t quench them from a red 
heat. You must let them cool well into the black 
range if you are going to cool them in your slack 
tub. 

 
5160, Spring steel, found in some 

automotive coil and most flat springs. I like this 
steel for power hammer tooling and for heavy 
duty, "bash on it tooling" like drifts. I have even 
made a few hot cuts and punches from this ma-
terial. From time to time I have had cracking 
problems with some of this material -- likely 
from cracks already in the old springs. Not all 
springs are 5160 so your results may depend on 
the type of steel in the spring. Read the article 
on "Break-Testing".  

 
Railroad rail or 1080 steel with the 

addition of about 1 percent manganese. A 
very high quality, very clean steel that makes 
good hammers and power hammer dies. You 
can buy this material as scrap at reasonable 
prices. If you are going to try to saw railroad 
rail, cut from the bottom up -- as the rail head is 
usually work hardened. If you have a power 
hammer, you can work rail into very useful sec-
tions for many tool applications. It's not quite as 
high in carbon as W1 but still at 0.80 carbon will 
heat-treat very well as water quench steel. For 
small tools, you can use an oil quench.  

 

Name Category or type Make up of steel Some typical uses 

4140 or 
4340 

Engineering steel, 
widely use for equip-
ment applications 

Chrome Moly steel or Chrome 
Moly Nickel steel -- 0.40 C 

hammers, tongs, anvil tools, 
power hammer tooling, power 
hammer dies 

4119 Timken bearing steel Deep case hardened used in 
roller bearing from Timken 

Both rollers and races can be  
reforged into tools 

5160 Coil and flat spring 
steel 

Medium high carbon chrome 
steel with 0.60 C 

Drifts, punches, and power ham-
mer tooling. 

52100 Ball Bearing Steel Most non Timken bearings Tooling 

8620 Case hardening steel -- 
gearing 

Nickel Chrome Moly steel 
used in case hardening appli-
cations 

Tongs 

Railroad 
rail, 

Specification is in 
weight per yard, such as 
115 pound rail 

Steel varies by manufacturer 
but is similar to 1080 with 
about 1 percent manganese 

Power hammer tooling, hammers 

ALLOY STEELS 



September/October 2006                                                                                              12                        

 
 
Rebar is Junk, not quality scrap steel 

useful for tools. It is one material I think you 
are really wasting your time trying to use for 
tools. I also don't think A36 is useful for much 
except handles and tongs. A36 can be used 
for female dies for use in the treadle or power 
hammer, but if you can make these out of 
better material, you will get much longer life.  

 
If you want more information, back-

ground or detail on these and other steels, see 
the following references:  

 
Machinery's Handbook, now in its 27th edition ed-
ited by Robert E. Green and Christopher J. 
McCauley. Industrial Press Inc. (I was using the 
25th for this article. Every blacksmith, machinist or 
mechanical engineer should have a copy of this 

handbook. You can find older editions of this book at 
good prices in the used book market.)  
 
Heat Treatment, Selection and Application of Tool 
Steels, by Bill Bryson, Hanser Gardner Publications 
 
Engineering Properties of Steel, Philip D. Harvey Edi-
tor, American Society for Metals  
 
Copyright 2001, 2005 by David E. Smucker  
 
Note to other editors of blacksmith newslet-
ters:You are free to use this article in your publi-
cation provide you used it in its entirety and 
credit the Appalachian Area Chapter of Black-
smiths and author. I can provide you with an 
electronic copy by contacting me at daves-
mucker@hotmail.com It may not be reproduced 
in any form for commercial use.  
December 5, 2006 

1943, Topeka, Kansas. Workmen manipulating a hot forging which is being ham-
mered under a steam hammer in the blacksmith shop of the Atchison, Topeka and 
Santa Fe Railroad.  Library of Congress, Prints & Photographs Division, FSA-OWI Collection.  
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A Letter from  
  Wallace Yater 
  21118 Mousetown Rd, PO Box 51 
  Boonsboro, Maryland 21713 or  
  301-432-5789 or 202-337-0341 
 
Dear B.G.O.P 
 
 Last March at age 80 the rather well 
known knifemaker of Middletown, Maryland William 
F. ‘Bill’ Moran died of colon cancer.  Bill was one of 
the 27 founding members of ABANA.  He founded 
the American Bladesmiths’ Society and taught the 
arts involved in knife making at the Rochester In-
stitute of Technology and at the University of Ar-
kansas at Washington, Arkansas where they built a 
school room with student forges. 
 During Bill’s unpleasant bout with colon 
cancer he and a retired IBM executive, Earl J. ‘Jay’ 
Hendrickson of 4204 Ballenger Creek Pike, Freder-
ick, Maryland 21703 301-663-6923, an accom-
plished bladesmith in his own right, discussed us-
ing Bill’s shop or a recreated equivalent and Bill’s 
approximately $2.5 million dollar estate to create a 
knifemaking museum in the Frederick County area.  
Bill made Mr. Hendrickson executor of his estate 
which means complete control over the estate and 
creation of the museum.  Bill and Jay decided to 
sell Bill’s house at 6612 Jefferson Blvd., Braddock 
Heights, probably mainly to have more funds for 
the museum and to be relieved of the maintenance 
of it. 
 Any museum to be successful needs a 
community outreach program, an education pro-
gram, and interest and involvement from the sur-
rounding community.  This is especially important 
now that so much of the manual or industrial arts 
classes have been taken out of our schools and 
replaced in most cases by ‘computers’, which may 
tell you how to do a fire weld, but are completely 
useless at letting one actually experience doing it 
and often suffering the many failed attempts be-
fore actually doing a successful weld.  There is a 
huge difference between just reading about some-
thing and actually doing it. 
 Bill’s house on Braddock’s Mountain was 
auctioned off November 18 and not wanting to see 
it go out of the Blacksmithing community for a 
while longer I stretched my resources and ended 
up the high bidder.  My plan is to freshen up 95 
years of grime with fresh paint and some needed 
repairs and rent and hold it for enough years to 
see if the executor does his thing, the community 
responds and the Moran Foundation turns out to 
be enough of a success to benefit from having the 
actual house Bill lived in for the last 44 years of his 
life.  It is my hope that the foundation eventually 

gets and uses the house.  It is all wait and see. 
 I plan to do much of the work myself.  I am 
hoping BGOP would have some members who would 
help with some of the work Walkersville Southern Rail-
road Style, that is, making a church social out of 
things like repairing 4 miles of track and scraping and 
painting rolling stock. 
 The Moran house work is all inside.  The 
house has heat, running water, and kitchen and I 
have enough mattresses and other camping gear to 
accommodate a number of people.  I plan to tackle 
much of it during the long, cold miserable haul 
through January, February and March after the fun 
family things like Thanksgiving, Christmas and New 
Year’s have been used up and all that is left to cele-
brate is Ground Hog Day, St. Patty’s Day, the IRS and 
a lot of cold weather. 
 On K Street near Connecticut Ave. N.W. in 
D.C. is a thing called the Foundation Center, which 
has branches in many other places.  This is like a li-
brary where one can go to do research on the 37,000 
foundations in this country to search for funds for a 
particular project.  Out of these 37,000 foundations 
you must find the subset that proclaims an interest in 
your particular field.  You have to contact their direc-
tors to see if they would have an interest in your par-
ticular project as well as funds available for it which is 
usually not the case.  This is a very long, drawn-out, 
time-consuming process requiring the persistence and 
resistance to frustration and defeat characteristic of 
an experienced hardened salesman.  You have to 
keep in mind that there really is a lot of money out 
there, that is why a dollar today buys what 3 cents did 
in 1943 and that a lot of really good programs have 
been funded this way.  In addition, any time schools 
and or “inner city kids at risk” are brought in there is 
an addition to this a wide variety of governmental 
funding sources available. 
 The executor, Mr. Hendrickson, is open 
minded and willing to listen to and consider most sug-
gestions and proposals.  The Moran Foundation now 
has 501c3 (section of IRS Tax code) non-profit status 
but many, probably most, details of the final nature of 
it are still in a state of flux as the executor interacts 
with what comes in from the surrounding community. 
 Call or write Wallace M. Yater, 21118 Mouse-
town Road, P.O. Box 51, Boonsboro, Maryland 21713 
or 301-432-5789 or 202-337-0341. 
 
 
 Very truly yours 
  Wallace without Gromit, 
 his sensible dog that keeps getting  
 Nick Park’s version out of trouble 
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 CIRCLE SEGMENTS 

 

# of    
Segments 

Degree of 
Angle 

4 90 

5 72 

6 60 

7 51.428 

8 45 

3 120 

This template for dividing a circle has been mak-
ing the rounds but is too useful to pass up, so 
we’re taking it from the New England Blacksmiths’ 
newsletter and passing it on to you.  To divide a 
circle into equal parts, connect the appropriate 
number to the center for the division you need.  
For example, the points marked 5 divide the circle 
into fifths. 

Cool Tip—on-line math and geometry calculators 
can be found on the web at www.1728.com. 

 
 

(INSERT CIRCLE SEGMENT  
DIAGRAM HERE) 
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VIETNAM BLACKSMITHS 
Thanks to Rob Whitehurst of Louisiana for sharing these shop 
photos he took in Vietnam: 

The two shots at right were taken in the village of Da Si, in 
Ha Tay Province right outside of Ha Noi. The town is known 
for its blacksmiths and literally every other dwelling has a 
small shop attached to it. They have a festival every year 
dedicated to the craft. The "Standout Handblower" is a basic 
shop-made blower: I took this so that the next time someone 
tells me that they can't get started because they don't have a 
blower, I can show them this photo. Three of the shots on 
the next page are from the blacksmith on the road to My Lai 
outside of Quang Ngai. Of the smiths I visited he showed the 
most skill, primarily building the sort of axe machete that all 
the rural peasants in the central part of the country carry. 
The photo with lunch heating on the forge, and also the 
"Standout Handblower" are from the "street of iron smiths" in 
Ha Noi, one of the ancient streets in the oldest section of Ha 
Noi which was named after the trade which was historically 
followed there. I had to visit that one to see if anything was 
left, and found half a dozen shops sort of hanging on in small 
ground-level "store fronts". 
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Standout Handblower 
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A tip-top shop tip from Chris Worsley: 

 Years ago at the dawn of time, I needed to weld a rod to a piece of plate to make a 
long handled peel for the kitchen at Sully Plantation. Well, the difficulty was getting the 
plate and rod, being quite different in size, up to welding heat at the same time, and 
keep the two parts from flopping around while trying to weld while doing it alone.  Fay 
P. LeCompte III had the answer. 
 - Punch a hole in the plate where you want the handle welded.  
 - Taper the rod so it fits into the hole and is long enough to pein down like a rivet. 
 - Pein the end of the rod down so it holds tightly to the plate  
 - Now, the area to be welded could go into the fire firm without having to worry about 
sliding about, or having to hold the two pieces together  when they came up to welding 
heat. 
 - Rod on the bottom for the heat since it was thicker than the plate. 
 - After welding, I dressed up the plate, drew out the rod to the needed length for the 
handle and decorated with a simple twist and hook on end for hanging from the mantle. 

 
Murphy's Law in the Forge:   
  The shop phone will always ring exactly when welding heat is reached.  

 

Bell by Bill Clemens 
 
 
 
See future issue for  
             article & instructions! 
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Name:  
Address:  
City:  
State: Zip/PC:  
Country:  
 

Type of Membership 
 Regular.......... $55  Overseas ......$65 
 Student .......... $45  Contributing ...$100 
 Senior (65+)... $50  Library............$45 

  
ABANA Chaper Affiliation:  
Application may also be made at the ABANA web 
site:  www.abana.org 

M E M B E R S H I P  A P P L I C A T I O N  

  

 

BGOP Membership Application and Renewal 

  Name Home Phone________________  

Address Work Phone  

City State Zip  

I am a member of ABANA, The Artist Blacksmiths Association of North America  Yes No 
New Member—$35 or 3 yrs—$75 Renewal—$25 or 3 yrs—$70 

Age _______________(Minimum 16 years) Blacksmithing Experience ______  Yes No 

 Make check payable to: BGOP 
Mail check and Membership application to:  Fred Long, 5309 Bangor Dr, Kensington MD 20895-1106 

BGO P 
shop  Nature  

Center 

Log  
Cabin  

Parking  

Gulf B ran ch  Natu re Cen ter 
360 8 N. Mili tary  Roa d  

Arl in gto n VA 2 22 07  
703-358-34 03  

 
 

To Lorcum  Lan e, R t 29,  
Spout  Run an d G eorge  
W ashin gto n Parkway 

To Chain Bridge, Rt 
123 and Glebe Rd 

M ilitary 
Road  

E-mail:  
www url:  
Phone:  
Fax:  
Credit Card Information  
□Visa □Mastercard
 Expiration Date:  
Card#  
 
Submit check, money order (US banks only), or by credit card:  
 

LeeAnn Mitchell                       abana@abana.org 
ABANA 
PO Box 816 Phone: 706.310.1030 
Farmington GA 30638 Fax: 706.769.7147 

 
 


