BGOP and associates at the ABANA 2002 conference
Standing: Fred Shaffer, Skip Roberts, Jim Bomba, Steve Murdock, Roger Duncan,
Tina Chisena, Peggy Bomba, Arthur Monsen, Dottie Anderton, George Anderton, Tug
Tuggle, Beverly Monsen.
Front row: Sergiy Polutbotko, Dawn Hoffman, Bill Gichner, Ken Zastrow, Oleh
Bonkovskiy, Janet Edson, Dave Hutchison
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Springfield VA 22151
703-321-9737

*Chris Worsley (2004)
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301-942-8573
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Silver Spring MD 20904
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*Keith Kuck (2004)
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Springfield VA 22151
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Ed Jackson
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Hotline

Tug Tuggle
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*Bill Wojcik (2004)
4116 Kingchase Lane
The Plains VA 20198
540-253-5121

Ross Sullivan (2002)
11548 Pine Hill Road
King George VA 22485
540-775-2067

Library

Steve Crist
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George Anderton
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George McConnell 703-620-6454

Phil Heath (2002)
4600 S Four Mile Run Dr
Arlington VA 22204
703-671-3134

Fay LeCompte (2003)
1016A East Main St.
Luray VA 22835

Tom Coker (2002)
12611 Bluhill Road
Wheaton MD 20906
301-942-8573

Call the HOTLINE at
703-527-0409 for
the latest news about
Guild events.

*Member of the Executive Committee

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 for
updates on meetings and event.

Shop Rules And Etiquette
The Guild shop is available for use by members whenever
the Nature Center park is open. Shop is locked, so call
Shopmaster or a Board member for access. Follow all
safety rules. Record number of visitors on 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 you start to work.
♦ Empty firepots and dump ash gate after each use to
minimize corrosion.
♦ Dump 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.
♦ No alcoholic beverages on park property.

The Newsletter is mailed to members six times a year. Initial membership is $30 or three years for $60. Renewals are $20
or three years for $55. Life memberships are $300. Membership applications and renewals may be sent to the treasurer/
membership chairman, Ken Zastrow, check payable to BGOP.
ABANA chapter newsletters 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.
©2002 Blacksmiths’ Guild of the Potomac, Inc., and as copyrighted by individual contributors
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Presidents Message

New Life Member:

It sure has been hot this past week. Which made
me think I should add something to the safety
message for this time of year. Wear your safety
glasses, your earplugs and drink plenty of water.

560.

The ABANA conference is now over. It was a
good conference. Even though it was the fourth
one that I had been to I was still able to learn a
few things. I learned how to make two different
kinds of flowers. I learned another way to
sharpen a knife. I watched some of the Japanese
smiths do things I didn’t know were possible.
One was a sword smith who over heated his work
to the point were it fell off the end of the rod he
was working with (I didn’t think they made mistakes, but to be fair it was not all his fault. They
had to set up his forge outside the tent and it was
almost impossible to tell how hot the work was
getting in the bright sunlight.) The other was a
saw smith who made a weld at a heat I would
have sworn was too low. I also saw some European smiths do things amazing both big and
small. A flower with five petals a stem and 6
leaves all out of one piece of metal and a 5 ft. eagle made out of about 10 separate pieces.

Roy G. Johnson Jr
916 Blagden Alley NW
Washington DC 20001
C 202-253-6040

New members:
630.

Ben Keeler
8804 Bradford Rd Apt 4
Silver Spring MD 20901
H 301-589-2036
W 202-416-8878

’02

631.

Susan Beaulieo
PO Box 2725
Merrifield VA 22116
H 703-671-8794
W 703-750-1010

’02

632.

Sarah Rockwell
2310 E Randolph Ave
Alexandria VA 22301

’02

633.

Randall Gafner
3900 Tunlaw Rd NW
Washington DC 20007
H 202-338-9470

’02

HOT DOG COOKOUT

I also made a mistake. I found what I thought
was a good book to buy, so I did. It turns out it
was good but that I had already purchased a copy
at some time in the past. Moral: make an inventory of your books and tools before you go to a
conference so you can buy something you don’t
already have.
I also relearned two very important things. These
people who call themselves blacksmiths are a
really great group of people, and bleacher type
seating gets very uncomfortable after about 30
minutes. Next time I am going to take a pillow, a
big one.
Remember your glasses and the water.

George Anderton

Over 30 people enjoyed the hot dog cookout on July
5th. We used the firepit near the shop for our cooking
fire. Lots of good food to share, including a cake that
Bev Coker brought to celebrate Tina Chisena's retirement.
Bill Wojcik forged a 'one tine' fork with decorative
handle for cooking his hot dog.
After that, Richard Furrer, a demonstrator at the
Smithsonian Folklife Festival, talked about his research and work with Wootz steel. He showed blades
made from Wootz - both antique, and ones made from
his own Wootz billets. Rick also demonstrated his
blade forging hammer, a 3 pound head with the handle
eye all the way to one end. Most interesting was his
demo of the visible temperature change effects as carbon steel is heated near the critical temperature. Useful to know for precision heat treating.
Thanks to Tina for arranging Rick's visit.
Ken Zastrow
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Spill Can Change

COMING EVENTS
July 13

Open House at the Gulf Branch Nature Center. (noon to 4PM)

July 19

Tailgate swap night followed by
open forge

Aug 2

Ken Zastrow upsetting square corners

Nov 2

Pioneer day at the Gulf Branch Nature Center

PABA Hammer In August 10th

Several years ago I wrote up an idea about fixing
my "spill can" so that it would not be tipped over
so easily. The original idea was to pour some
melted lead in the bottom of a dry soup can and it
became much harder to knock over and spill. In
using this design I noticed a problem. The problem was that the can seemed to rust out a lot
faster and had to be replaced a couple of times a
year. I think the lead was melting the tin coating
on the can exposing uncoated steel to the elements causing it to rust faster than normal. In order to keep this at a minimum I decided to try using a piece of three inch copper pipe instead of a
soup can.

Peter Renzetti demonstrating
Peter Works in conjunction with Samuel Yellin Metalworkers to continue the standards set forth by Samuel Yellin. Peter will be demonstrating repouse, along
with the tools used to do his work. He is one of the
founding members of ABANA and has demonstrated
at many conferences. Don’t miss a chance to see him.

Copper Pipe

Delaware Agricultural Museum
Lead Fill Level
September 7 & 8, 2002 Saturday and Sunday,
beginning at 9AM.
Demonstrators will be:

Flared bottom

George Martell of Seekonk, Mass. A professional blacksmith since 1984. Will demonstrate jigs and tools used in
the layout and construction of circular and straight stairs
and gates, also techniques used for cleaning and grinding
and joint prep. The use of washes over a base coat to get
different finishes on work. How to estimate and price a
job.
Richard Sheppard of Bruceton Mills, West Virginia. An
artisan blacksmith with over 30 years experience will be
demonstrating with his Sheppard "Big Lick" treadle hammer. Demonstrating techniques for hot and cold chisel
work, slitting square and flat stock, how to pierce holes in
square and round stock. Instruction on how to cold cut a
beautiful leaf from flat stock, sharing of Repousse' techniques, chisel chased cold work. How to channel for wire
in lighting projects, and how to achieve quick and easy
tenons. There will be an Auction and Iron in the Hat
drawing held on Saturday, don't forget to bring items for
either or both. There will also be a table for your display
items.
For more information call Delaware Agricultural Museum Phone # 302-734-1618
Hope to see you there, Ray Noble, Oriole Forge
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New Spill can design
Start with a 3” copper or brass pipe 4 to 5
inches long
1. Flair bottom on the horn of anvil.
2. Prepare a mold in sand or clay to
match the bottom of the pipe on the
outside. Put a heavy bar on top of the
pipe. This keeps the lead from leaking out.
3. Clean and flux, then heat up and tin the
inside of the bottom end of the pipe.
4. Place in mold.
5. Melt 5 or 6 oz of solder.
6. Pour into can and allow to cool down all
the way.
7. Clean up with a file and fill with water.
8. Use it the next time you need to keep
your punches and chisels cool.
George Anderton

The Blacksmiths’ Guild of the Potomac
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Forge Scale

By Hardy Swage

reprinted from Bituminous Bits,
journal of the Alabama Forge Council
Forge scale is that nasty gray stuff that coats your
work, thwarts your welds, and messes up the work area
while burning your hands and clothes. There are many
ways to get rid of this unwanted forging by-product.
Here are some suggestions:
1. Ignore it-Use a little wire brush action and hit
with a petroleum/wax substance at a black heat to get
that "baked on finish". Looks rough and is.
2. Vigorous Wire Brushing- A. Hand held wire
brush worked hard from a high to low heat will take
most scale off and leave a relatively clean piece. Key is
to work hard when piece is hot but below "scaling
temp". B. Powered wire wheels can remove a lot of
scale, but these also have some hazards; wear protection and think safety at all times. Small flying objects
in the shop are not much fun. Phil Baldwin says: "Wire
brush on large pieces from a red heat to below scaling
heat works really well using the knotted brush on the
angle grinder. Leaves a nice burnished surface as well."
3. Tumbling- Put finished forgings into a container
with other material that acts as an abrasive. Chad from
a punch press works well as it has sharp edges. Darryl
Nelson has built large capacity units that are motor
driven and located in special spaces insulated to contain
the incredible noise they give off. Good system for getting a lot of items cleaned up while freeing you up for
other work.
4. Sand Blasting- this technology has become much
cheaper and is easily available in smaller size units
from places like Harbor Freight. Something worth
looking into. Phil Baldwin says, "Scale must be removed if the object is to given a serious coating such as
paint, powder coat, or galvanizing. The only way to
really clean off the whole surface is by blasting with
sand, steel shot, or glass beads. Wheel abrading is a
mechanical blasting process with steel shot. The downside is that blasting will wipe away subtle hammer textures and really needs to be sent out."
5. Wet Anvil- standing water on anvil will "pop" the
scale when hot metal is forged. Lots of mess and noise.
6. Acid Bath (pickling)- Joe Elliot uses Muriatic
acid (HCl) to take the scale right off but this leaves a
gray film on the metal. A little buffing action with a
wire wheel cleans off the film. NEGATIVES: Hazardous fumes and material, storage & handling problems,
have to neutralize the action somehow or will turn everything to rust. Source is mason's acid from building
supply stores. Read directions very carefully. IMPOR-
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TANT: Before you drop a piece in the bath be sure you
have a way to retrieve it when the acid has done its
work! The acid works best when diluted and not full
strength. Joe also uses this on brass or bronze. Phil
Baldwin takes a different approach: "Pickling is one of
the best processes to use. Chloride based acids or salts
are not recommended, especially Muriatic or Hydrochloric acid, because of the fuming quality and the difficulty in neutralizing the acid. Sulfuric acid is the best
mineral acid, use a low concentration, 5 to 10%. If an
organic approach is preferred, use vinegar, it works just
fine and presents no disposal problems. A rinse in a
baking soda solution followed by clean water and a
wire brush is the best post pickle treatment. Pickling is
preferred prior to cold forging or planishing."
7. File work- forge scale is tough stuff and will
shorten the life of a file. Use large bastard files to do
the rough work. Filing is more work than forging so
forge very close to finished shape.
8. Abrasives- belts, wheels, discs, etc- relative inexpensive, work well, easily available. Over-use gives
your work that special look that is a distraction in my
opinion.
9. Cold work- example: planishing of spoon bowls
removes the scale and cleans up the bowl. Not doable
on all types of work or in all situations.
10. Work at low temperatures- Peter Ross says:
"It's not simply a matter of working down to a low
heat- you have to forge VIGOROUSLY at the upper
end of the heats too. If you take several low heats and
don't do much to the bar, it will still get scale buildup.
The way to avoid scale is a blend of three things:
A. Start at high heats and work hard. Try
to do a lot of deforming at the upper
heat range (rather than a few taps here
and there)
B. Plan the heats so that you will finish each heat
with a little smoothing at below orange.
C. Plan the last heat so the final smoothing can be
finished when the bar is below a scaling heat.
Don't heat that section again (even when working
another part of the piece).
I think it's the combination of aggressive working and
careful watching that leads to success."
Conclusion: There are a lot of safety issues
here. Think before you act and think safety at all times.
Different folks have different systems, there is no one
"right" answer. Find what works best for you and the
type of work you do. A combination of systems may
be the best approach. Example: Large architectural
pieces may be pickled before assembly and then treat
the collars and tenons in a different manner as the unit
comes together.
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Building a brick forge
By Herman Van Rens

needed are mason’s tools, such as trowels, striking
tools (convex joiners), levels, brick hammer, brick
set, and a ruler.
On a warm Saturday morning in early September
we started by drawing a 36” by 28” rectangle on the
floor of the shop where the forge would go. My
friendly mason, Dave Badeau, then taught me to mix
mortar properly. We started building the base of the
forge out of cement block three courses high. Since I
was building back against a wall there was no reason
to put a passage through the base so mine is solid.

Forge in operation, see the fire go sideways

Some twenty years ago when I took up blacksmithing as a hobby I thought it would be very nice
to build a brick forge. Since blacksmithing was
never more than a hobby it took about seventeen
years to get the larger garage I needed so that the
cars, lawn mower and other flammable things could
be kept separate from the shop. In other words, I
built a twenty-four foot by thirty-six foot garage, or
the largest my wife would tolerate on our small city
lot. I then put up a wall twelve feet from one end to
separate the shop area from the rest of the garage,
thus giving me a twelve by twenty-four foot shop
area.
The construction of the forge itself started with
about 800 bricks, a yard of mason’s sand, seven bags
of mortar, five 12 by 12 flue tiles, and an assortment
of 8 inch and 4 inch cement block. The article on
building a side draft forge in the fall’ 85 Anvils Ring
gave me a lot of help with the design. The most help
was from a member of our local blacksmiths group
who is a semi-retired mason, who offered to help me
build my new forge. Because nothing I could find
gave any actual dimensions I had to guess at the size
of the chimney base, so I used dimensions that fit the
material I had.
For this job I needed two shovels, one regular
spade and one straight spade. The regular spade was
used to shovel dry sand and mortar, and the straight
spade to shovel the mixed mortar. I used my wheelbarrow as a mixing tub, and a hoe to mix with, also
mortar or mud boards with stands. The other tools
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Base of forge and floor of lower smoke chamber
with Dave Badeau and Herman
For the floor of the lower smoke chamber we used
clay paving bricks, instead of fire brick because they
were cheaper and did the same thing. All this work is
done making sure that every thing is straight, square,
and plum.
The inner walls of the lower smoke chamber
were built next, and allowed to set. This was the only
brick laid at an angle in this forge. The outer wall of
the lower smoke chamber was then built around this,

Inside walls of lower smoke chamber
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July/August 2002

with the arched opening supported by a carved piece
of Styrofoam . The tapered gap between the angled

View of smoke shelf, part of the upper smoke chamber, and one of the angle irons used to support the
front wall of the upper smoke chamber.

inner wall and the plum outer wall was then filled
with block and brick pieces cemented in place to
make the solid mass of the smoke shelf. At this point
we could no longer work from the floor and I learned
the advantage of good solid scaffolding.

outer wall of the upper chamber is brought in to meet
this tile and start the chimney proper. All gaps as the
outer wall cones to the tile should be filled with rubble so there are no large air spaces.

First tile set on the inside of upper smoke chamber
and outer wall coming to meet the tile.

From this point on the chimney itself is pretty
straight forward through the roof where it is flashed
to keep out water, and on up to however high you
feel necessary. Since I was already near the peak of
the roof I went four more feet.
After being finished it had to dry for several weeks
before it could be fired up, so that the areas of large
mass like the smoke shelf could dry out.

Outside of lower smoke chamber and start of upper
smoke chamber. Strings show line for the upper
chamber.

To clear the rafters the chimney had to go to the
back of the forge. To make sure that this worked out
we pulled a strings (photo above) from the front corners of the forge to the rafter above so we knew our
maximum angle of this taper. Two pieces of two by
two angle iron were used to support the inner wall of
the upper smoke chamber. The inner wall of the upper smoke chamber is corbelled in to support the
first chimney tile. The corbelling is then plastered to
make the surface of the smoke chamber smooth before setting the first tile. After the first tile is set the
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Arched front of forge with the fire pot located.

While I waited for this I built the frame and pan
to hold a fire pot and bricked this in. The frame is
made of 1 by 1 angle iron supporting a Centaur Vulcan fire pot. I then formed a piece of sheet metal as a
pan and laid brick around three sides of the fire pot.
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ABANA at LaCrosse With the
Ukrainian Smiths Was a Great Trip!
Contact with Oleh Bonkovskiy, esteemed art
professor at the L’viv Academy of Arts, started
last fall (a journey all by itself), and came to a
successful culmination at ABANA. Once it was
certain that Oleh would be coming, we also extended an invitation to Sergiy Polubotko who had
joined us two years ago. Sergiy would act as
translator for Oleh who doesn’t speak English. It
was a fine solution to that problem. Unexpected
difficulties with obtaining visas and finding
space on airlines added to the excitement, but
they did finally arrive in New York on May 30.
The travelogue is as follows:
Myra Kushnirchuk and her family of Trenton
NJ met them at JFK, kept them overnight and
brought them to Silver Spring the following day.
Myra’s son, Victor, spent much of Friday, Saturday and Sunday creating a Power Point presentation of Oleh’s academic program in metals for
his lecture at the ABANA conference.

the conference.
On the return trip, Oleh took the opportunity
to visit with his cousin in Minneapolis, then went
to stay with a friend in Pittsburgh for the summer. Sergiy spent another week with us to help
with one of my projects, do some local sightseeing, and visit local blacksmith shops. As a result
of a visit to the local Ukrainian art gallery - St.
Elmo’s Fire Gallery on St. Elmo Avenue in Bethesda - five of Sergiy's household pieces are on
display there through mid-September.
Our thanks to all who helped to bring Oleh
here. Albin Drzewianowski for the raffle idea;
Bev Coker for her unflagging efforts in selling
raffle tickets; and major supporters David
Hutchison, Bill Gichner, and BGOP. We raised
$1879 which covered all of his expenses, except

Several Guild members and friends attended
a reception on Saturday at our home to meet Oleh
and Sergiy. During the evening, Oleh drew the
winning tickets for the fund raising raffle. First
prize, “The Wind” went to Bruce Lewis of Marbury, MD. “Swallows” was won by Phil Heath,
Arlington VA, and the flaming horseshoe
“Dedicated to Blacksmiths” now belongs to
Mark Williams, Snow Hill MD. That flaming
horseshoe was still an idea and a promise when
the winning ticket was drawn, so Oleh and Sergiy
spent Sunday and Monday in my shop fabricating
it, D.C. heat notwithstanding.
On Tuesday we flew to Minneapolis, then
drove to LaCrosse. The conference went well.
Oleh did demos on Thursday and Saturday, and
gave his Power Point lecture on Saturday afternoon. His demo piece, ‘Urella’, brought $450 at
the ABANA auction. The design was inspired by
a piece of ancient Ukrainian pottery.
Both Oleh and Sergiy were able to make useful contacts with other smiths during their time at
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Urella by Oleh Bonkovskiy

The Blacksmiths’ Guild of the Potomac

July/August 2002

for conference fees, room and board which were
provided by ABANA. Finally thanks to Myra
and Victor Kushnirchuk, who visited Oleh in the
Ukraine and were invaluable in helping him prepare for his presentation and in translating communications with him both before and after his
arrival, and to Sergiy Polubotko for his goodnatured presence, for providing translations for
Oleh, and for assisting in Oleh’s demo’s and
creation of the 3rd raffle piece.
Ken Zastrow

ABANA 2002
BGOP was well represented at the Conference over a dozen members and spouses attended.
George and Dottie Anderton, Tug and Irene
Tuggle and Roger Duncan were among those
who drove the whole way. Roger to participate
in the tailgating, while the Anderton's and Tuggle's made it a sightseeing trip. Skip Roberts was
very active with his camera.
Compared to recent ABANA conferences, the
demo area was much more compact, set into one
large parking lot with a much bigger tailgate par-

ticipation than usual. We got our exercise with
long walks to the restrooms and the dining hall.
Food was good.
Elizabeth Brim gave the keynote address at the
Wednesday evening opening ceremony. She
quoted Alex Bealer's observation that the general
blacksmith would disappear by the end of the
twentieth century, but that artist blacksmiths
would continue the tradition. Another of her
points was to pay attention to see how your mistakes can improve the process and quality of your
output. After lighting of the ceremonial ABANA
fire, using coke from previous ABANA fires, the
ceremony concluded with 'God Bless America',
'America the Beautiful' and 'Oh Canada' played
on a 15 note chime (photo below) made with
chromatically tuned lengths of railroad rail.
The quality of work in the galleries was impressive. It seems to improve with each conference.
The ornate lock assembly, made by the group led
by Tom Latane', with Peter Renzetti, Tina Chisena, Carl Close and Paul Spaulding, sold at auction for $12,500.
Ken Zastrow

Chimes made from railroad rail
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Twists and Turns: Hans Peot at
the ABA Spring Conference
Reprinted from Appalacian Blacksmiths Association
June 2002

The Gordian Knot-named in mythology
and re-created for the ABA by Hans Peot

Glenn Conner Photos
Hans Peot brought
along a variety of
decorative twists and
demonstrated some of
them. See below for
details about the Pineapple Twist.

Can You Do

The Pineapple Twist?
_
Here is how Hans Peot made the
Pineapple Twist:
1. Start with 1/2” square stock
2. Heat and center groove all 4 sides
3. Re-heat and twist 2 turns clockwise
4. Forge back to square
5. Heat and center groove all 4 sides
6. Re-heat and twist 1 turn counterclockwise
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Hans Peot combined storytelling with blacksmithing as he explained the Gordian knot.
King Midas tied the knot in the kingdom of
Gordia. No ends of the rope were exposed
and, so it seemed, no one could untie it. An
oracle said that whoever did untie the knot
would rule the kingdom and all the lands surrounding it. A century passed before Alexander the Great accomplished the feat. If Midas
had been a blacksmith, then even Alexander
the Great couldn't untie the famous knot because the ends are forge welded!
Hans Peot is a truly gifted blacksmith and
toolmaker who can conceptualize every step
from starting point to finished product. When
he was an engineer building the B1 bomber,
he and his team actually designed and built a
water pressure cutter to cut, drill, or shape titanium. Conventional methods created stresses
that later caused cracking. Finding better ways
to do things is his forte'.
And that was the focus of his program.
Rather than demo every step on some projects,
he reached into his display case and pulled out
models of what the work piece looks like at
each critical step.
Hans always brings a sample of tools that he
has made for special projects. This year, he
toted along a dozen different treadle hammer
stamps, letters, stars, etc.-that he uses to accent
flat stock. And there were several swages that
he uses for candle stand bases.
He also used the gas forge exclusively for
his demo's.
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How to Run Three Phase Motors on Single Phase Power
(It's Easier than You Think)

From the Saltfork Craftsman Artist-Blacksmith Association

A Note About Safety:
The purpose of this document is to assist an individual in selecting a phase converter or building there own. The author is neither an electrician nor an electrical engineer. The information presented is based on his own personal experiences. Use the information contained in this document at
your own risk.
Electricity can kill, especially 100 Amp 220V circuits. If you tangle with it and it doesn’t kill
you, it will hurt you real bad. BE CARLFUL! Always disconnect every electrical circuit you arc
working on. Capacitors can contain a significant charge (big enough to really hurt you) even when
they have been disconnected from an electrical circuit. Always discharge capacitors before handling
them. Electric motors can draw large amounts current if they are damaged or wired incorrectly. Always use wire that is large enough for the amount of current you expect your circuit to draw and install
appropriately sized fuses or circuit breakers on every hot line (no pennies or solid copper wire). You
won't enjoy your rotary converter much if you damage your equipment or burn down your shop because you have improper overload protection. You also won't enjoy it if it hurts you or kills you. Double check the “its off” part and be careful.

Static Vs Rotary Converters
There are two basic categories of phase converters, static and rotary- Each has its own benefits
and drawbacks.

Static converters
Static converters are simple and quiet. Generally, they are less expensive to construct, because
you don’t have the cost of the rotating elements. However they can only operate one motor at a time.
For this reason they are at their best as a stand-alone converter dedicated to one machine. They don't
work well on machines with high or variable starting loads (i.e., large lathes without clutches). A typical static phase converter is a capacitor or a pair of capacitors that are wired into 220V single-phase circuit that supplies power to your three-phase motor. Some static converters are designed so that the capacitor only helps to start the three-phase motor. In these converters an automatic switch removes the
capacitors from the circuit as soon as the motor is rolling. Your three-phase motor then runs on the
220V single phase only. Other static phase static phase converters have "run capacitors" that supply a
small amount of power to the third leg of the three-phase motor as it runs. These are more expensive
and more efficient static converters
Rotary Converters
Rotary converters are somewhat more complicated than static converters. They have moving
parts that can make them noisy. Rotary converters are best suited for shops with multiple pieces of
three-phase equipment. Machines with high starting loads, such as lathes without clutches. function
better on rotary converters. They are also more convenient for equipment with multiple three-phase
motors, such as mills with power knees. A rotary converter is usually a large three-phase motor that is
started and operated on single-phase power using a group of capacitors (a static converter). Other three
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phase motors are operated by wiring them in parallel with the motor of the rotary converter. When
the rotary converter is rolling its rotating armature generates (simulates) the third leg of the three
phase signal. Other motors are operated by first starting the converter and then starting the motors.
How a phase converter works
Three phase motors and single phase squirrel cage motors work on the same basic principals,
however single phase motors need an extra starting circuit to get them going because they operate on
single phase power. Many of us have seen a single-phase motor that would not start on its own, but if
given a quick spin it would go ahead and run. This usually means that something is wrong with the
motor's starting circuit. Three phase motors operating with three-phase power don't require an extra
starting circuit.
However, to operate a three-phase motor on single-phase power we need some form of starting circuit.
Starting the motor (i.e. getting it rolling) can be addressed in two ways. One
option is to use some form of mechanical starting device such as a single-phase pony
motor or a pull start device. Another option is to start the motor electrically using one of the three
fields inside the three phase motor as a starting field. This choice is the most significant design decision you will make when building a three-phase converter. In either case you will have to adjust the
voltage on each of the three fields by adding capacitors to the circuit once the motor is rolling on its
own.
A phase converter does not produce a true three-phase signal. It is a compromise solution.
Typically motors operated on phase converters with balancing capacitors will have about 2/3 the
power they are rated for and will not be as electrically efficient. How much this power loss will effect you will depend on what type of equipment you are running. Machine tools such as lathes, mills
and drill presses typically do not operate at full power, so the power loss will mean shifting down a
gear for heavy cuts. If you operate an air compressor or hydraulic press that is designed to use the
full power of the motor you need to compensate for the power loss. There are two ways to do this,
either step up the motor size by 1.5 or change the gears/pulleys to operate the pump at 2/3 the speed.
Static converters will not operate three phase transformers or welders. Rotary converters arc the only
option for these devices and satisfactory results are difficult to obtain. Generally, commercial converter manufacturers do not recommend their products for welder type applications. My advice is
that if you want to operate a three phase welder, get true three phase power or obtain a commercial
converter designed for that purpose. The techniques discussed in this document are for the purposes
of operating motors.
A source of information regarding commercially manufactured converters is
http://www.3phaseconverters.com/u&s.htm .
I recommend a visit to this sight because it contains a lot of technical information, not just promotional materials. Other web pages containing information of phase converters include:
http://www.metalwebnews.com/howto/ph-conv/ph-conv.html
http://www.phase-a-matic.com
http://www.phaseconverter.com
http://www.n-e-m.com
http://www.polyphaz.com
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Converter Schematics
Each of the techniques shown below can be applied to static or rotary applications. This is because a rotary converter is basically nothing more than a static converter attached to a three-phase motor with no load.

Mechanical Start
Mechanical starting is the simplest technique. However, the electrical current to your three-phase motor
will be the most poorly balanced of all techniques. To mechanically start your three-phase motor, all you do is
develop some technique to get the motor rolling. Once the motor is rolling, current is switched on and the motor
stays rolling. Popular methods of getting the motor rolling include pull starting with a rope wrapped around the
shaft and single phase pony motors. The greatest danger to this technique is getting caught in the starting device
and entangled in the motor. Even without any current large three-phase motors have enough rolling inertia to
break fingers and do other nasty things to you. This technique is useful to evaluate second hand motors prior to
purchase if a source of three-phase current is not available however the poor current balance makes it unsuitable
as a full time converter

Benefits --------------------------------------Drawbacks
Simplest technique

Poor current balance
must be mechanically started

Comments
Useful technique for testing motors, but is not a particularly good converter.
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Mechanical start & Run Capacitor
Adding a capacitor to the mechanical starting system will produce a more balanced
signal. This capacitor is the "run capacitor" and will see continuous duty while the three
phase motor is running. The run capacitor should be an oil type capacitor (the ones with a
metal can). The size of the capacitor will depend on the size of the motor and have to be determined by trial and
error. As a result is useful to have a selection or capacitors to play
with when trying to find the correct run capacitor or capacitors to balance the current.
Five to fifteen uf per horsepower is a good starting guess, but by no means absolute. Perfect current balance is
very difficult to achieve, although it should not be difficult to get
voltages within 10% of each other.

Benefits
Simple circuit
Better current balance than
simple mechanical starting

Drawbacks
Slow to start.
Mechanical starting still required.

Comments
This technique is practical for rotary converters. It may not be practical as a static converter.
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Capacitor start
Capacitor starting is an entirely different technique than mechanical starting. It is common in inexpensive converters. Basically the technique uses a typical motor starting capacitor and a switch that connects the capacitor
when the motor is switched on and then disconnects it once the motor is spinning. Switching can be accomplished manually or more commonly by a relay. Timing relays and current relays are typically used in commercially manufactured converters. The relays take the start capacitor out of the circuit after a specific time or when
the amperage drops below the starting amperage. While the starting capacitor is in the circuit, the voltages seen
at the motor will he badly out of balance. Also most capacitors large enough to start a three phase motor cannot
be operated continuously and will burn up rather quickly if left in the circuit once the motor is running. With a
properly sized starting capacitor, the motor will start automatically and come up to full speed just as though it
were being operated on single phase power.
However, once it is up to speed, and the start capacitor is out of the circuit it will operate like a mechanically
started motor with the same current balancing issues.

Benefits
Push button start

Draw backs
Greater electrical complexity
Output current is not balanced

Comments
Used in some inexpensive static converters
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Capacitor start, Capacitor run
Capacitor start, capacitor run systems offer the best solution, but are the most electrically complex. This system switches between two capacitor circuits. One circuit is used to start the motor and the other is used to run it.
The run capacitors work the same as the run capacitors in a mechanical start system and the start capacitors work
just like those in a capacitor start system. The hard part is working out the switching system that works well for
you. The other problem with these systems is that the capacitor switching can cause very high voltage spikes that
can damage some equipment, particularly equipment with microprocessors such as digital read outs.

Benefits
Push button start
Better current balance

Drawbacks
Electrically complicated Capacitor Switching

Comments
Practical for static and rotary converters
This is the basic circuit that I use in my converters. Capacitor
switching can cause voltage spikes.
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Motor Starting and Stopping Circuits
Stopping a three-phase motor requires disconnecting two of the three power legs. If you only disconnect one leg, the motor will continue to spin. Disconnecting all three power legs is a safer practice, because three phase systems are often not
grounded. Double pole switches rated for 220V and 15 amps are available and good for motors up to about 1 hp. For larger
motors proper motor starting circuits are required. There are two Common varieties of motor starters. Mechanical starters use
spring loaded mechanisms to rapidly close the circuit. Electromagnetic circuits use solenoids to close the circuit. In both cases
the starter will be rated for a maximum motor size. This is an amperage rating. If the converter is positioned in the circuit before the converter, it should be rated for at least 1.5 times the size of the motor being operated, because the total current will be
carried on two legs instead of three. It also a good practice to use an oversized starter down stream of the converter because
the amperage is often poorly balanced in converter circuits.
Mechanical starters are simply switches that you operate by hand. The better ones have springs that "snap" the contacts
in and out. This helps avoid arcing as the contact is being made and allows the switch to last longer. Safety switches with
lockouts are commonly built this way and are a good thing to have in your system even if you don’t use them for starting
your motor. Mechanical starters are generally the simplest to wire. However they offer the least flexibility and don't shut off
if power is interrupted. They are often encountered on power tools and other equipment that is intended to stand-alone and
only started by the operator.
Electromagnetic Starters are somewhat tricky to wire up because they generally require a set of switches in addition to
the starter itself. This allows a tremendous amount of flexibility in switch mounting because you arc not constrained by a
large box. The other benefit is that these systems can usually be wired to shut off automatically if power is interrupted. This
will protect your converter from damage in the case a brief power Loss. If a rotary converter is switched on with all the
downstream motors still switched on the circuit can overload. This will damage equipment, cause fires all kinds or other
nasty things. Having at least one automatic disconnect in a rotary converter circuit connected to several motors is a very good
idea. The problem you are most likely to encounter with electromagnetic relays downstream from the converter is that they
may not function correctly if the coil is connected to the wild leg (the leg generated by the rotating phase converter). Always
connect the coil to the primary legs, not the wild leg. This should be one of the first steps in troubleshooting a chattering coil
driven by a converter.
Capacitor Math
Finding a single capacitor that is the right size for you motor is unlikely, therefore it is important to understand how the capacitance changes when several capacitors are used in a circuit. If the capacitors are wired in
parallel then you can simply add the capacitances of each capacitor together. Ceq = C+C+C…

Assume four capacitors are wired as shown, the equivalent capacitance is:
Ceq=20uf + 30uf + 30uf+ 5uf= 85uf

If the capacitors are wired in series the math is a little more complicated.
You divide the 1 by the capacitance of each of the capacitors, add those numbers up and then divide 1 by that sum to get the capacitance.

Assume four capacitors are wired as shown, the equivalent capacitance is:

Summary
There are two basic types of phase converters static and rotary. You can build both relatively easily. If
you are going to build a converter you should consider your application and choose the type that suites it
best. A little bit of extra work on circuit to balance it will improve the performance of your system. Properly sized wires, overload protection and safety switches are necessary for a safe system.
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Blacksmith Power
I'm sure you'll agree that there are times in our lives
when we'd like to back into that peanut shell and forget
the chaos around us. This is the way we felt on the closing day of Spring Fling when we started to leave the hillside camping area that was wet slippery grass. When the
comment was made, "We'll get you out" we had no idea
of the total power of "Blacksmiths!" Who would have
thought that fifty guys (more or less) could push and pull
a motor home (23,000 pounds) out of the mud.
Once again, BGOP has proven that camaraderie and fellowship can 'pull together at the end. Thank you very
much for helping us to get our baby successfully home - a
little muddy, but in good shape. Maybe next year it won't

17th Annual
AFC Blacksmithing Conference

September 6, 7 & 8th 2002
Tannehill State Park
McCalla, AL

For Sale Now While Supplies Last

Featured Demonstrators

Commemorative buttons for the 10th annual
BGOP Spring Fling.

Craig Kaviar and Steve Williamson
Family Activities, Green Coal
Iron Art Auction, Tailgate Tool Sales
Children’s Program

$3 each post paid. Send check to:
George Anderton
5325 Ringold Pl.
Springfield VA 22151
Hurry Supplies are limited.
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Artist-Blacksmith's Association of North America, Inc.
PO Box 816
Farmington, GA 30638 USA
706-310-1030 tel 706-769-7147 fax
abana@abana.org
www.abana.org

ABANA Chapter Liaison Letter
May 2002
Just the other day I was reading through some of the chapter newsletters which I receive. It occurred
to me that I was seeing some good ideas that folks around the country might be interested in hearing
about. Let me know what you think of this letter talking about the highlights of some of the chapter
newsletters.
The Anvil’s Chorus, Spring 2002, of New York State Designer Blacksmiths, has Bill Banker’s president’s message in a very readable layout. Rather than just a bunch of sentences and paragraphs,
each point he makes is under a separate heading. I never got lost or bored reading his message.
Also, an open letter to the membership by Bob Corneck (I don’t know if Bob is a bigwig or an ordinary
member) shows that some solid thinking has been going on about what their organization is and can
be and suggestions for the future.
Blacksmithing in The Western Reserve, March/April 2002, from Western Reserve blacksmith Association, has a survey of members asking them what they want their organization to be, what services it should give and the interests of the members. Now why in the world haven’t the rest of us figured out (some of us have) that this is not only a good idea, but an essential idea??
Forge Facts, Winter 2001-2002, by Rocky Mountain Smiths, has a column called, “Beginner’s Corner.” I hope that this column is a regular feature because of all the new members that are constantly
coming into blacksmithing. Does this inspire anyone?
The Rivet, April 2002, the newsletter of Western Canadian Blacksmiths’ Guild, tells us they will continue the new tradition of a pot luck meal at their meetings. In fact, The Guild of Metalsmiths, Minnesota and Western Wisconsin has been doing this since 1976. A wonderful way to build relationships.
The Northwest Ohio Blacksmiths, March/April 2002, newsletter talks of their twelve special events
in a six month period. Sounds like they are going to be a bunch of busy blacksmiths up there.
The UMBA Journal, March/April 2001, of The Upper Midwest Blacksmith Association, is getting
Steve White, an editor of long ago, back in the saddle again. Editors who exchange newsletters
should put Steve back on their list again. I don’t know his address, but ask him at
editor@umbaonline.org. This same issue has a nice article on building a brick forge.
The Tuyere, May-June 2002, from The Illinois Valley Blacksmith Association, tells us that they have a
nice library of 116 books that they loan to members. I noticed that six persons, whose names I shall
not repeat, are over due in returning books.
Bob Fredell, Chairman
Member Services Committee
(612) 721-2298
fredell@frostbit.com
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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  ڤYes  ڤNo

 ڤNew Member—$30 or 3 yrs—$60

 ڤRenewal—$20 or 3 yrs—$55

 ڤLife—$300

Make check payable to: BGOP

Mail check and Member application to: Ken Zastrow, 12800 Hammonton Rd, Silver
Spring MD 20904

To Chain Bridge, Rt
123 and Glebe Rd

Gu lf B ran ch N atu re C en ter
360 8 N. Military Roa d
Arlin gto n VA 2 22 07
703- 358- 34 03
BGO P
s hop

M ilitary
Road

Nature
Ce nter
Parking
Log
C abin

To Lorc um Lan e, Rt 29,
Spout Run an d G eor ge
W as hin gto n Par kway

Name:
Address:
City:
State:
Country:

E-mail:
www url:
Phone:
Fax:

Zip/PC:

Credit Card Information

 ڤVisa

Type of Membership
ڤNew Member ڤRenewal

Card#

 ڤRegular—$45
 ڤContributing—$100
 ڤStudent—$35
 ڤLibrary—$35
 ڤSenior (65+) -$40  ڤOverseas Air —$80
 ڤOverseas surface -$60
ABANA Chaper Affiliation:
Application may also be made at the ABANA
web site: www.abana.org
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 ڤMastercard
Expiration Date:

E

S

H
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Submit check, money order (US banks only), or by credit card:

LeeAnn Michell
PO Box 816
Phone: 706.310.1030
Farmington GA 30638 Fax: 706.769.7147
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