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NatioNal CurriCulum
The Grille Project— Part 1

HB Staff

This grille is a rich project for 
the blacksmith. It requires a 

broad depth of knowledge and skill 
to complete it, including toolmaking 
and heat treatment, forging to 
dimension and forge welding. 

The grille requires the duplication 
of the same piece to the same 
specifications four times, once for 
each quadrant. 

A copy of the drawing can be 
obtained from the ABANA web site, 
www.ABANA.org

The first thing is to transfer the 
drawing to a piece of rusty sheet 
metal so that you can offer up hot 
metal to check fit, without the 
drawing disappearing in a ball of 
flames.

To transfer the drawing, you will 
need some blackboard chalk, an 
older file, some sticky masking tape 
or tack pins, a colored pen and a 
welder's silver pencil. 

Copy one quadrant for the whole 
grille because the drawing is a mirror 
image, top to bottom and left to 
right. You can flip a scroll around 
later for fitting into any quadrant of 
the frame.

Shown is a piece of rusty sheet 
metal that  is just slightly larger than 
one quadrant of the drawing. You 
will use this drawing at least four 
times, so you need it to be durable 
and storable.

Rub the blackboard chalk against 
the old file while holding it above 
the back of the drawing. The chalk 
dust will fall onto the drawing. (fig. 
1)

The chalk will need to be rubbed 
into the paper by hand before you 
turn the  
drawing over (fig. 2). If your won’t 
hold the chalk, then use a bit of a 
brown paper grocery sack; chalk it 
up and place it under the drawing. 

Tape or pin the drawing (or 
drawing and brown bag combo) 
chalk-side down over the tin plate 
(fig. 3). If the drawing moves as you 
transfer the lines, it will be nearly 
impossible to re-align it again.

Use a colored pen to go around the 
outside of the components of your 
drawing. The colored pen allows 
you to see what you have already 
done. Missing some of the drawing 
during the transfer can lead to much 
gnashing of the teeth! (fig. 4)

There are a number of ways 
to approach the scroll and leaf 
combination – for me, I have 
decided to make the top/end of the 
scroll and the water leaf from the 
opposite ends of the same bar. I will 
then nick, fold and forge weld the 
middle portions of the bar together 
later at the anvil. 

The leaf and scroll assembly will 
then be welded to the remainder of 
the scroll stock that leads back to the 
two upset corners. 

Before you begin to forge, you will 
need some information for the leaf/

Fig. 1 Apply chalk dust to back 
side of the drawing

Fig. 2 Rub the dust into the 
paper- remove excess

Fig. 3 Pin or tape the drawing 
down over the rusty tin-plate

Fig. 4 Draw around outline 
with a colored pen



NatioNal CurriCulum
top of scroll assembly. Chiefly, you need to know how 
long a bar to cut in order to make the scroll and leaf.

To determine this information, you will need to 
create a datum (or starting point) on the drawing. Let’s 
use the area where the bottom of the leaf and the scroll 
branch as our datum. Mark your drawing accordingly 
with a line going across the scroll. (fig. 5)

Measure the length of the scroll and the length of 
the leaf outwards from this datum point. A piece of 
flexible wire works well for this, although you can also 
use a pair of dividers. Set the dividers with a gap of 
½ inch so that you don’t get too much of an error by 
measuring the chord rather than the arc of the curve. 
(fig. 6)

On my drawing, the leaf measures 3 inches from 
its tip down to the datum and the scroll measures 
5¼ inches from tip to datum. Your drawing may be 
different depending upon the printing or copying 
machine.

You want extra bar beneath the datum point on the 
drawing for the forge weld. Let’s go with about 1 ½ 
inches for both the scroll and the leaf sides. 

Why so long, you ask? Once the leaf and top of the 
scroll are welded together, you’ll need to weld them 
on to the remainder of the scroll. It would be wise to 
keep the delicate leaf out of the fire as much as possible 
during this second welding process.

 
By the time you weld the two pieces of material 1 ½ 

inches long together and draw them out a little, they 
should get to be at least 2 inches long from the datum 
to the center of the scarf.

Realize that to make the water leaf as shown in 
the drawing, you will have to taper the end to some 
degree. The tapering of the bar will lead to an increase 
in the overall length of the bar.

Also note that when you spread the bar to make 
the leaf, while most of the material will be spread 

Fig. 5 Scribe a datum line where 
the scroll and leaf branch

Fig. 6 Step out from that datum 
point to the tip of leaf and scroll

Fig. 7 Forge the end to the bev-
eled leaf scroll

Fig. 8 Measure out to the sever-
ance point of the bar and mark

Fig. 9 Cut,leaving the chamfer 
on the parent bar

Fig. 10 Draw a short, round-
ended taper to the bar. Maintain 
stock thickness
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perpendicular to the center line of the bar, some of the 
material will be displaced lengthways, along the bar, 
further increasing the length of the bar.

The leaf on the drawing measures 3 inches. It is 
necessary to conduct a test piece to see how much each 
step increases the length of the bar.

Test pieces resulted in the following: forging the leaf 
lengthened the bar ⅝ ˝ and the scroll end lengthened 
the bar by 1 inch. Including the material below the 
datum for the faggot weld, you will need 9˝ of raw 
material for the leaf and scroll assembly. 

I prefer to work off the end of a longer bar for awhile 
to negate the use of tongs for as long as I can.

Make the leaf for the blown-over beveled leaf scroll 
end. Do not bend the scroll end at the moment. 

Measure down 5¼ inches from the tip of the leaf 
to the base of the scroll (datum) and make a mark. 
Measure out from this point another 3 inches to the 
base of the leaf and make another mark. Measure out 
from here to the top of the leaf—2⅜ inches. 

Halfway between the base of the scroll and the base 
of the leaf  is the point of the nick for the fold and 
weld. 

Note: The blown over, beveled leaf scroll is archived on 
the www.abana.org web site. 

Note that the leaf shoulder and the bevel to the scroll 
are on the same side of the bar.

Once all your marks are in place, then bend the 
scroll end and bevel the scroll. Don’t turn the scroll at 
this point.

Once the scroll is bent and the leaf formed, nick the 
bar with either your chisel or hardy tool between the 
bottom of the leaf and scroll. 

Cut from the opposite side of the bar to the beveled 
side (and hopefully leaf shoulder side). Fold the bar 
away from the cut so that the beveled surface of the 
scroll nests inside the channel formed by the water leaf.

The folded bars need to be forge welded together. 
This welded bar will be forge welded again as a lap 
weld (drop-tong weld) to the remainder of the scroll. 

Leave the end of the bar that you are welding 
together now thick at the very end – in fact for me, I 
don’t even care if the two sides are welded at this point. 
I am going to spend most of my time at the base of the 
leaf and scroll. The future lap weld will thin down the 
material at the end of the weld site. 

Fig .11 Spread the material for 
the leaf

Fig. 12 The leaf, forged and 
formed

Fig. 13 Nick the bar between the 
leaf and the scroll
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Fig. 15 Weld on the bick and 
face of the anvil

Fig. 14 Fold the leaf back on 
itself

Fig. 16 Form the scarf with the 
step on the leaf side

Turning the scroll through this transition and weld 
point will be made difficult by the presence of the leaf. 
This is exacerbated if the weld area is thicker than the 
scroll end. Draw down the transition area to a ¼-inch 
thickness.

Once the faggot (layered) weld is complete, form the 
scarf on the end of the bar in preparation for the lap 
weld to the remainder of the scroll. 

Thinking ahead to the next weld, the leaf scroll 
assembly will be resting on the anvil as I lay and trap it 
with the heavier and longer bar. 

You will hold the leaf/scroll assembly in your 
hammer hand, keeping the larger, heavier piece 
(comprised of the 2 upset square corners and 
remainder of the scroll) in your tong hand. 

As such, the leaf scroll assembly has a flat and 
therefore stable side (the scroll side) and a curved and 
unstable side (the leaf side). I want the scroll side down 
on the anvil for stability when I weld on the remainder 
of the scroll.

I have to flip the leaf down as I make the step of the 
scarf. Thus, the slope for the toe of the scarf will go 
from the scroll side, with the step being on the leaf 
side. ❑

A breakdown of the scroll assembly for 
one side of the grille

D.Carroll image



8 

NatioNal CurriCulum

 

The Beveled leaf Scroll.
HB Staff

This scroll is found in the grille project of ABANA’s na-
tional curriculum.

The ABANA grille project calls for water leaves to be 
added to each scroll about 5 inches from the scroll tip. This 
article will first concentrate on making the scroll end, turn-
ing the scroll only (no leaf ), and then looking at the scroll/
leaf combination. Hopefully this will aid in a clarity of 
description and photographs.

Forge a short point on the end of the ¾-inch wide by 
¼-inch thick bar. The top side of the taper will be curved 
and the bottom side kept flat. Try to keep the initial taper 
no longer than the width of the parent bar-stock. Figs. 1- 2

Thin the point down to suggest the tip of a leaf. I use the 
round edge of the anvil as a fuller to draw the end down.

Define the back of the leaf by forging a set transition. 
Shown is a half-faced blow over the offside-edge of the 
anvil. This could equally be forged over the bick to produce 
a more gradual transition.  Fig. 6 - 8.

Draw a short taper on a piece of ¾˝ by ¼˝ flat stock Keep the taper as short as the bar is wide. The top of the 
taper is curved

Draw the tip of the taper to a point Refine the taper

The taper is full thickness at the top and drawn to a 
slender point at the bottom

Lay-off as much of the taper as the bar is wide—in this 
case ¾˝. It doesn't matter if some of the taper is left on 
the face of the anvil

Fig. 1 Fig. 2

Fig. 3 Fig. 4

Fig. 5 Fig. 6
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The important thing to remember here is to keep the leaf 
short; perhaps the width of the bar stock. The leaf may look 
a little small after this move, but the leaf will, dare I say, 
“grow” during the beveling process. 

At this time the leaf portion of the scroll needs to be 
blown back. This can be done later with a pair of scrolling 
tongs, but you run the risk of galling the leaf with the tongs 
if you decide to use the tongs. Fig. 9.

After defining the leaf, the bar needs to be bent through 
approximately 90-degrees. Keep this bend very short. The 

flat of the scroll stock will change planes as you turn the 
scroll end. The longer the bend now, the longer the plane 
change will be. Fig 10 - 13.

Keeping the bend tight is especially important when you 
have the water leaf welded to the base of the scroll. You 
want to be finished using the anvil to turn the scroll before 
the water leaf gets in the way of your hand-hammer.

These types of scrolls are intended to be predominantly 
viewed from one side, there are four such scrolls within the 
grill. Two will be facing left and two will be facing right. 

Using half-faced hammer blows, set down the material behind the taper to half its width and taper back to the parent bar over 
4-inches. Dress the sides of the bar, leaving and growth in thickness at the base of the leaf alone

Blow-back the tip of the leaf. Measure for the water leaf 
and weld area at this stage of the development

Bend the bar behind the leaf to 90˚

Keep the bend as short as you can as that will effect 
the scroll shape later, especially with a welded water leaf 
added to the mix

You can blow-back the tip of the leaf now if you left it 
before

Fig. 7 Fig. 8

Fig. 9 Fig. 10

Fig. 11 Fig. 12
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If you place the leaf on the anvil with the bend going to 
the left, you will forge a left branching scroll and, of course, 
visa versa. 

Decide on the direction of your scroll and, using a ball-
faced hammer, chamfer the edges. Figs. 14 - 18.

Note that chamfering the outside edge will tighten the 
bend while chamfering the inside edge will open it. It 
would be nice if, after chamfering, the bend were returned 
to its original position. 

The chamfer should meet in the leaf and into the first 
1½-inches or so of the scroll. Thereafter, the chamfers start 
to diverge. Fig. 17.

In order to better understand how to scroll this type of 
scroll, get a piece of cardboard (a breakfast cereal box will 
do nicely) and draw the outline of your forged scroll on 
the cardboard. Cut the cardboard scroll out with a pair of 
scissors.

Holding the cardboard in one hand between the thumb 
and forefinger, start about halfway down the leaf and make 

Take out any unnecessary bend in the bar Chamfer the outside edge of the scroll working at the 
offside edge of the anvil to prevent damage

Extend the chamfer down to the base of the taper and 
taper back

Chamfer the inside edge at the nearside edge of the 
anvil

Here is the result of the chamfering In this case the chamfering edges meet in the middle of 
the bar, but it doesn't have to be this way if you wish for a 
different look

Fig. 13 Fig. 14

Fig. 15 Fig. 16

Fig. 17 Fig. 18
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a bend 90˚ perpendicular to the center line of the leaf. Feed 
out about ¼-inch and do the same thing again. Continue 
this along the entire scroll. 

You should find that the leaf and the bend have made a 
slow 90˚ turn and are now resting in line with the rest of 
the scroll. That knowledge helps you when you go to the 
anvil. 

You can turn these scrolls off the side of the face of the 
anvil if you didn’t need the clearance for the turning leaf. 

As such, we turn these scrolls on the end of the bick as it 
allows us the clearance that we need for the turning leaf and 
scroll. Fig. 26.

As you feed the leaf and scroll over the bick, make sure 
that you keep the center-line of the scroll 90˚ to the center-
line of the bick. Figs. 19 - 28.

You can use a small leather mallet here in order to protect 
the bevel line. 

Hold the bar so that the center line of the bar is perpen-
dicular to the center-line of the bick

Bend the leaf over the bick. Ignore the tip of the leaf

Continue to bend the bar as you feed the stock into the 
bick. The arrow indicates sideways movement

Stop when you have the first bit of the scroll turned and 
blow back the leaf tip

Hold the tip of the leaf just off the bick and then tap the 
tip down

Here is the result of blowing back the leaf

Fig. 19 Fig. 20

Fig. 21 Fig. 22

Fig. 23 Fig. 24



12 

NatioNal CurriCulum

 

 Before you turn the complete scroll, stop and bend the 
tip of the leaf back in the other direction. Figs. 23 & 24

This move can sometimes cause a bit of frustration. Rest 
the leaf on the end of the bick and make sure that you do 
not move the hand holding the scroll as you bend the leaf. 

Moving your hand now can cause the scroll to open 
rather than the tip of the leaf to bend. If you are having 
problems, consider quenching the end of the scroll up to a 
quarter of the way up the leaf and then give it a go. 

Turning the scroll at the anvil, with the water leaf at-
tached, can be a problem. The leaf will block your access.  
Fig. 29 & 30.

Continuing to turn a beveled scroll with a water leaf 
attached requires the use of scrolling horns, scrolling forks 
and scrolling tongs at the vise. 

The base of the leaf is captured in the bending horns or 
scrolling wrench (shown). The scrolling tongs are inserted 
under the water leaf to grasp that bit of the scroll that needs 
turning next. Fig. 31

Continue to turn the scroll, keeping the center-line of 
the scroll 90˚ to the center-line of the bick

The bick is used to give clearance to the scroll as you 
turn it

Continue to rotate the stock until you reach the end of the bent stock. At that stage, just feed the stock out perpendicular to the 
center-line of the bick. At this stage, with a water-leaf added to the scroll, you will have to change techniques and go to horns

Fig. 25 Fig. 26

Fig. 27 Fig. 28

I'm hoping that you can 
see the need for the tight 
90˚ bend initially. You 
need to be finished turning 
the bent portion of the 
scroll over the bick before 
the leaf blocks your hand 
hammer access.

Fig. 29 Fig. 30
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Turning the portion of the scroll that rests immediately 
behind the leaf will also require the use of scrolling tongs.

If the leaf is grasped between the tines of the fork while 
hot, you run a great risk of damaging the leaf as you turn 
the lower portion of the scroll.

Continue to check you progress against your drawing. 
Don't move on unless the portion of the scroll that you are 
working on is correct. Correcting a miss-turned scroll later 
will distort the remainder of the scroll. ❑

Fig. 31 Take care not to 
crush the leaf as you 
use horns and scroll-
ing tongs to continue 
turning the scroll. I 
am using a scrolling 
fork clamped in the 
vise, instead of a set of 
horns 

Check the scroll 
against your trans-
ferred drawing. Don't 
move on until the bit 
that you are working 
on is correct. Don't 
be tempted to use the 
paper drawing unless 
you have plenty of 
spare copies! 

Continue to turn 
the scroll using the 
scrolling fork, horns  
and scrolling tongs 
and/or top scrolling 
fork (shown)

Here is my finished scroll, checked against the drawing, 
ready to be welded to the other half of the assembly

Fig. 32

Fig. 33
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The Forge Welding Scarf
HB Staff

The ABANA national blacksmithing curriculum calls for 
forge welding both in the curriculum and in the final grille 
piece. 

This article is intended to give the novice smith some of 
the rationale as to why the end of a bar is prepped be-
fore welding. The article shows one illustration of a scarf, 
although many variations exist. This scarf provides the new 
forge welder with enough mass in the scarf area to carry the 
heat from the forge to the anvil. The scarf does not favor a  
particular fuel source.

Perhaps the best way to learn to forge weld is at the side 
of an experienced smith, however geography can work 

against us in that aspect as there can be quite large tracts of 
land between smiths in the USA.

In figure 1, I am trying to weld two bars together. My 
question is, "From which direction should the hammer 
blows come?" If the blows come from the end of the bar as 
shown in figure 2, then the bars will slip past one another. 
The bars are in a slip or shear plane.

If the hammer blows are directed from above and below 
the two bars, as shown in figure 3, then the two touching 
surfaces are in a welding plane.

The issue now is that the ends of the bar are still in a slip 
plane as shown in figure 4.

If you continue to weld these bars together without pre-
paring the ends of the bars for welding, the weld will have 
cracks at each end of the finished weld. Fig. 5.

Tapering the ends of both bars into a short slope or taper 
will put the ends of the bars into a welding plane. Fig 6. 
The bars will weld with a diagonal weld with no cracks at 
the end of the weld. Fig 7.

There is another factor that will alter the scarf, that of 
anvil effect.

Let's suppose that you have a heavy bar suspended from 
the ceiling by a chain. All of the bar is hot—as hot as you 
like, I don't care. Fig. 8.

If you delivered a hammer blow to one end of the bar 
that end will be deformed due to the inertia of the bar, its 
tendency to stay still. Fig. 9.

The other end of the bar will not be deformed. A bar can 
act as its own anvil—even though it is all hot. Fig 10.

Fig. 1. Fig. 2.

Fig. 3. Fig. 4.
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We know that to unite these two bars on what is an 
atomic level, we use light blows to start—or run the risk of 
blowing the weld apart.

Light blows do not fully penetrate the work. In the case 
of our two bars, the lower bar will act as an anvil for the 
upper bar. Fig. 11.

You will turn the two bars over as you weld, but the bot-
tom bar will always support the top bar. 

Unless we further prepare the end of the bar for welding, 
you can develop little wings at the tip of your scarf as it 
spreads out on the supporting bar beneath it.

To counter this effect, the end of the scarf (toe of the 
scarf ) needs to be narrower than the bar that you intend to 
weld to. Fig. 12.

Fig. 5. Fig. 6.

Fig. 7. Fig. 8.

Fig. 9. Fig. 10.

Fig. 11. Fig. 12.
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When joining two bars together as we are showing here, 
it is sometimes nice to put a step in the scarf so that only 
the material that you need is overlapped. 

Keep in mind that the step is in a slip plane. Don't make 
it too deep as you start welding. Fig. 13.

At a later stage you may play with this step a little in 
terms of angle and depth.

You will notice that we have plenty of material in the 
main body of the weld, we're not wanting for material 
there. Fig. 14. 

The material at each side of the weld will be subject to the 
same welding heat and will lose mass due to scaling. Fig. 

15.
This same area is also the subject of some hammer blows 

as you blend in the toe of the scarf above it. Therefore this 
area needs to be upset or made thicker in preparation for 
the weld. Fig. 16.

A typical upset will leave the end of the bar with an 
increase in mass. When we draw out the scarf, this increase 
may result in a long scarf. Fig 17 & 18.

A long scarf is not a desirable scarf as it offers a greater 
opportunity to trap dirt and scale between the welding 
surfaces. Fig. 19.

If you upset into the step of the anvil (at a 45˚ angle) or 
into a 'V' block, then the end of the bar is pushed back, 

Fig. 13. Fig. 14.

Fig. 15. Fig. 16.

Fig. 17. Fig. 18.
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creating the upset behind the scarf and starts the taper to 
the toe of the scarf. Fig. 20.

You will see many smiths do this at the edge of the anvil 
with their hand hammer and it may look like they are draw-
ing a taper on the end of the bar. 

Look at their hammer angle—it will be quite steep as 
they pull back the end of the bar to start their scarf.

The lack of mass at the very tip of the bar allows the 
smith to pull a shorter scarf. Fig. 21 & 22.❑

Fig. 19.

Fig. 20.

Fig. 21.

Fig. 22.
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forge Welding (lap welds)
HB staff

There are ten forge welds contained within the scrollwork 
of the National Curriculum grille. Of those ten welds, four 
are faggot welds and six are lap welds or drop tong welds as 
they are sometimes known.

In the last issue of the Hammer's Blow we looked at some 
of the theory involved in scarf preparation for making a lap 
weld. In this issue I will look at the practical application of 
the welds.

At this stage you should have four sets of water leaves and 
scrolls faggot welded together and four sets of paired upset 
corners.

The leaf/scroll combination should have a flat (scroll 
stock) and a curved (leaf ) side. 

As this leaf and scroll combination will be in the dropped 
tong side of the weld, it makes sense for the flat side to 
rest on the face of the anvil during the weld for reasons of 
stability.

If the leaf side were down on the face of the anvil it 
would not be stable during the weld and may cause you a 
little indigestion, at a time when things are perhaps getting 
a little exciting. 

This position of the leaf/scroll assembly gives us the orien-
tation of the scarf necessary for the weld.

As the leaf/scroll assembly will be on the bottom side of 
the weld initially, the scarf needs to slope up from the anvil 
side to meet the other half of the weld. The scarf should 
slope up and away from the flat side.

As it is possible to weld the square corners in the wrong 
orientation (backwards) to the leaf and scroll, we must look 
at the square corner bar and decide in which direction the 
slope of the scarf should be formed.

Looking at the image opposite, you can see that the first 
internal corner from the weld site is up on the anvil. That 
makes the step of the scarf on the bottom of the upset 
corner bar.

First I complete the weld, then I fully turn the scroll in 
the welded bar.

There are three lap welds on each side of the grille.
Dave Carrol graphic

Make sure that all the parts of your grille are correct before 
welding them together, as it is easier to correct mistakes now

The first internal corner from the weld will be up as 
you work. The scroll is shown turned, but it is not usually 
turned until after the weld is complete

The water leaf and beveled leaf scroll can be made 
from the same bar and faggot welded together (above) 
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Both the leaf/scroll assembly and the upset corner bar 
have been left with heavy ends to allow for wastage during 
the forge welding.

The very tips of the ends of the bar need to be tapered to 
be able to make the toe of the scarf.

In tapering a bar, we have two options. We can draw the 
end of the bar down to make a taper, or we can push the 
corners back into the bar and leave a taper. The difference 
comes down to hammer angle.

The second option adds to the mass of the upset material 
and is my preferred method, although I use a bit of mix and 
match in my technique.

I like to use an anvil block when I make a welding scarf as 
I believe it saves wear and tear on the edges of the anvil face.

My first job is to reduce the width of the toe so that it 
measures less than the bar to which we wish to weld. This 
is a simple draw down, holding the stock at an angle to the 
block or anvil face.

I chose to complete this step first as I still have good 
thickness to the bar and the end will resist buckling as I 
draw down the width.

If I completed the slope to the scarf before I controlled 
the width of the scarf, the toe of the scarf may buckle as I 
work, due to its small cross section.

Once I have reduced the width of the toe, I pull back 
material from the end of the bar leaving a taper to the toe of 
the scarf. I hold my hammer at a reasonably steep angle as I 
do this.

You should be looking at a tapered end to the toe of 
the scarf. You will need a step in the scarf to help with the 
placement of the two ends when you are forge welding.

Place the scarf on the round edge of the block (or anvil) 
and hold the bar horizontal. Drive the bar down over the 
edge with your hammer, dropping your tong hand slightly 
as you go.

Weld over the horn leaving the end full-thickness to 
scarf for the lap weld to the remainder of the scroll

Dress the sides back to parent stock thickness, protecting 
the leaf as you work

Thin the very end of the bar so that it is narrower than 
the bar to which you will weld

Create a short taper for the scarf. I use an anvil block as 
the leaf prevents working on the offside edge of the anvil
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A small step will give you maximum opportunity to 
repeat the weld if it doesn't go well the first time. A deeper 
step will weld to the correct cross section more quickly but 
offers less forgiveness for repeated tries.

Before you go to welding, clear the anvil of any scale and 
be sure that your hammer is on the heel of the anvil with 
the handle pointing towards your hammer hand.

I like to place both bars in the fire in about the same 
location and hopefully the same heat.

I turn the step of the scarf up towards the top of the fire. 
In my mind, the toe of the scarf is somewhat protected 
with this orientation in the fire. I heat the bar somewhat 
slowly until both bars reach a welding or near welding 
temperature.

I remove each from the fire and flux them. I may or may 
not brush them at this time depending upon how corrupt-
ed the piece is with scale, clinker or ash.

The leaf/scroll piece will be held in tongs by my ham-
mer hand and the upset corner bar will be held in my tong 
hand.

If I am working with an electric blower, I turn the blower 
down a little at this time or move the piece towards the top 
of the fire, until both pieces have been fluxed, are back in 
the fire, and are at the same temperature.

I then increase the blower rate or the depth of the piece 
in the fire and increase the heat reasonably quickly.

You will hear the older smiths say,
"Keep your piece in the fire until it disappears".

I'm going to try and expand on that a little. 

When your piece(s) first go into the fire, they are cooler 
than the fire and act as a heat sink, chilling the coals (or gas 
forge).

The coals of a nice bright fire are at the top end of the 
welding temperature range.

When the bright coals underneath your piece(s) come up 
and envelop your piece, your piece is no longer acting as a 
heat sink and is therefore at a welding temperature.

As the pieces get close to reaching a welding temperature, 
turn them over in the fire for a count of 5. This gives the 
heel of the weld a bit of heat.

Taking a heat on a welding scarf is rather like shoveling 
sand. So long as you have sand at the back of the shovel, the 
front will look after itself. You have to get a welding heat to 
the heel of both scarfs. You're not looking for sparks.

When you have heat at the heel of the weld, the front will 
be at a welding temperature as well. The trick is to not burn 
the toe off, as you heat the heel. The heel must be heated 
correctly, as it is half of the weld.

If your fire is a bit dirty, give the bars a little tap on the 
side of the forge or anvil to shake the dirt away. This is not a 
big swing action, just a sharp tap on the way to the anvil.

Place both pieces on the edge of the anvil with enough 
stock sticking up so that the scarfs meet when lowered.

First roll the leaf/scroll piece down onto the face of the 
anvil. Then follow with the upset corner bar. 

By rolling the pieces down, you are mitigating any side-
to-side shake that may take place by holding the bars in the 
air, as you lower them to the correct place on the anvil.

Trap the scroll assembly between the anvil and the upset 
corner bar, matching the scarfs that you have formed. Drop 
the tongs and pick up your hammer to deliver the first blow. 

You are trying to unite two bars atomically. Strong blows  
are apt to blow the weld apart. Light to moderate blows are 
the order of the day, until the weld is secure.

Your first blow should be delivered to the top of the weld. 
The second blow is slightly behind that to help secure the 
toe of the lower scarf. Thereafter, I focus on the toe of the 
upper scarf. 

Try to avoid digging in with the edge of the hammer face 
and thinning the lower bar.

Turn the bar over as soon as you feel that you have a 
secure weld and blend in the toe of the second scarf.

At this stage, you can put your spurs to the bar (hit it 
hard) and tidy up the weld area, drawing down any area 
that is oversized.
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Line the top of the taper with the edge of the anvil or 
anvil block and create a step in the scarf

Lower your tong hand, thinning the toe of the scarf as 
you go

Place both pieces on the edge of the anvil for stability. 
You have to reach over the anvil with the tongs

Roll the pieces down onto the face of the anvil, leading 
with the tongs (leaf & scroll assembly)

Trap the leaf assembly, drop the tongs and pick up your 
hammer, deliver your first blow to the top of the weld

Blend the toe of the scarf into the scroll & leaf assembly

Quickly turn the bar over and work on the toe of the 
other scarf using the toe or heel of your hammer

Blend the weld area into both bars, checking for length 
as you go (use pre-set dividers to check length)
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The photographs on the opposite page are frames from 
video. The flux used is anhydrous borax.

The bar was heated to a near welding temperature (high 
orange/yellow) before the flux was applied.

I find that there is a degradation of the flux in the forge 
environment over time. The flux turns hard and crusty look-
ing on the bar.

If the flux is applied too early, it can be degraded by the 
time the bar reaches welding temperature. The degraded 
flux will interfere with a successful weld, blocking the two 
surfaces from bonding. It is best to apply the flux when the 
pieces are close to a welding heat.

The bars must be wet with flux as you place the bars to-
gether on the surface of the anvil.

Forge welding can take place within a range of tempera-
tures, from a very low orange up to bright yellow for steel.

My experience leads me to believe that if the two parts are 
of an unequal heat, they may not weld—even though both 

were within the forge welding temperature range.

I like both sides of the weld to look wet with flux and be 
at the same temperature when I go to weld. If any bar looks 
to be at a different temperature or if it looks crusty, I brush,  
re-flux and re-heat the bar and then have another go.

Spending your time on one side of the weld will leave the 
other side to be chilled by the heat sink effect of the anvils 
surface. 

Try to get to the second side of the weld quite quickly, 
without compromising the weld.

Once the bar is dry of flux, crusty looking or at too low 
of a heat, you are no longer welding. If you continue to hit 
the bar now, all you are achieving is drawing out the bar. If 
you have more to weld, brush, re-heat and re-flux and have 
another go.

A common mistake is to hit the weld area too many times, 
thus drawing down and thinning the area. Good preparation 
and proper blows help the blacksmith form the weld without 
thinning the area
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A nice even heat on both parts. 
Both parts look wet with flux

Both parts look wet, but one 
side is too cold to weld

Weld not turned quickly 
enough to weld the 2nd side

Anytime the bar looks crusty,  
it will not weld

Flux applied to a bar Flux starting to melt

Molten flux running on bar Bar withdrawn from fire at a forge welding tempera-
ture some time later, and looking wet with flux

The same bar left exposed to air for a short time. The 
crusty surface forms if the bar is left in the fire too long

All the wet flux has gone and the scale will prevent a 
weld from taking place, no matter how hard you hit
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Upset Corners: What’s Happening?

HB Staff

I like to work with measurements taken along the center-
line of a bar when I can. When a bar bends, the inside 
dimension is compressed and the outside dimension is 
stretched. Generally, the center-line measurement remains a 
constant. The same is true of upset corner bends.

Before you get started with a bar of metal, let’s make a 
90˚ bend using some computer-generated drawings. I am 
going to make cuts in the drawing where a metal bar would 
bend, as it may help demonstrate what will happen to the 
bar of steel during an upset square corner process.

In order to get a 90˚ bend, I will have to remove some 
material from what will be the inside of the bend. This will 
be the first cut in the drawing, cutting it in half—allowing 
it to pivot and act like a bar of steel. 

The second cut is to remove the two corners that will stop 
the drawing from being bent at 90˚ along the center line. 
This is the excess material that would be compressed if we 
were to do this while bending a hot bar of steel. These two 
cut-out corners, when added together, will form a square.

The drawing is rotated around its center line, the square 
gap that is formed at the outside of the bend represents the 
stretched and thinned material if we were to do this hot on 
a bar of steel. 

The material removed earlier is now placed in the gap left 
after bending. This represents upsetting a hot bar of steel and 
moving the compressed material from the inside of the corner 
to the outside of the corner by hammering.

We should now be able to see that the smaller square section 
of stock formed by the two small triangles is half the thickness 
of the original drawing. If the drawing was 2 inches thick, 
then each small triangle will measure 1 inch high, 1 inch at 
the base and whatever across the hypotenuse. 

Looking at the drawings, you will note that the inside 
edge was shortened and the outside edge was increased by 
the thickness of the material. This piece of trivia can help us 

Fig. 1. The bar is shown 
with a cut line representing 
the position of the 90˚ bend

Fig. 2. The grey triangle 
material has to be removed to 
create the bend

Fig. 3. Once removed, the 
bar can be bent to 90˚

Fig. 4. The removed stock 
can be added together to form 
a small square

Fig. 5. The bar is now 
bent through the cut line but 
around the center line

Fig. 6. A small square 
section of material is missing 
from the outside of the bend

Fig. 7. The removed stock 
is the same size as the missing 
stock—half the thickness of 
the parent bar

Fig. 8. Moving the removed 
stock into the area of the miss-
ing stock represents forging the 
upset corner
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when we are trying to follow the grille drawing.

With an upset, square, corner bend, the outside dimen-
sion on EITHER side of the corner will be stretched by 
half the thickness of the parent bar. The total growth to the 
outside of the bar is the parent bar thickness.

The inside dimension will also change (decrease) by half 
the thickness of the bar on EITHER side of the corner. 
Again, the total change will be the thickness of the parent 
bar.

The center line dimensions will stay reasonably stable 
during the forging of the upset corner—providing you do 
not over-penetrate the corner with the force of your blow 
and thereby upset the bar outside of the corner area.

It is a good idea to forge a few test pieces to determine 
how much you affect the bar outside of the corner area. For 
me, I lose about 1⁄32˝ per side when forging an upset corner. 
I simply add this shrinkage to my overall length when lay-
ing out the bar.

Fig. 9. The examples above show two methods of looking at 
the same problem. By measuring along the center line in the 
right-hand illustration, length calculations are made easily

When forging an upset corner, the compressed material 
from the inside of the bend is moved out to the outside cor-
ner of the bend and knocked around a bit until it forms a 
square corner. Of course, the devil is in the details—which I 
shall look at in the next issue. ❑
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NatioNal CurriCulum
upset Square corners (part two)

HB Staff

This article is intended to augment the Controlled Hand 
Forging article #25 as shown on the ABANA web site  
www.ABANA.org under the Resources drop-down menu.

I think that it is important to look at some of the pitfalls 
associated with this process before we look at forging the 
upset square corners needed in the grille or curriculum.

Over-bending
After you have bent the bar to start the corner, there will 

be a radius on the inside of the corner. As you upset the 
corner, this radius will become smaller and tighter. As a 
general rule, you can close the corner, but you cannot open 
it without forming cracks on the inside of the bend. The 
sharp inside radius will act as a stress riser and will tear or 
crack upon opening. Fig. 1.

When you make your initial bend for the corner, make 
the inside of the bend open of 90˚, I would say something 
in the region of 110˚ to 115˚.

As you work up the corner, maintain this open angle. 
This will mean matching the angle of the arm with your 
hammer face. If you fail to match the angle you run the risk 
of bending the corner past 90˚ and inducing a crack. This 
can be true even if you are holding the arm of the corner 
open with a pair of tongs while working in the vise.

Another factor of over-bending the corner is that 
you can arrive at a sharp inside corner before you have 
finished the outside of the corner. The result of finish-
ing the outside corner drives the two sides that make 
up the inside corner past one another, causing a crack.

Over-forging
As you work up the sides of the corner towards the center 

punch mark in the bar, take care not to extend one side past 
the center-punch mark. There isn't much recovery from this 
action. Remember that the punch mark will fall on a 45˚ 
line from the inside to the outside of the corner. Fig. 3.

It is better to work equally on both sides of the punch 
mark and 'sneak up' on the corner.

What will also come under the heading of over-forging 
will be the delivery of blows that are too powerful: the force 
of the blow traveling past the corner into an arm of the ma-
terial and upsetting that portion of the arm that holds heat.

Use light, rapid blows as you upset the corner. Remember 
you want a local upset within the corner only.

I work on the outside of the corner knowing that the 
energy of the blow will be used up as it travels through the 
corner. If you direct your blows onto the end of the arm, 
your energy is entering the bottom of the corner from the 
arm, with the effect of your blow being expended in the 
arm material first, rather than the corner material.

Match the hammer face to the arm
By holding the hammer at the angle of the arm that you 

are working on, you won't bend that arm and cause a clos-
ing of the corner angle to less than 90˚. Fig. 2.

Location of the hammer's blow
The center of the hammer should not pass the inside edge 

of the opposite arm of the corner. If you allow the center 
of the hammer to pass the inside edge, you run the risk of 
chasing the corner with the hammer and thinning the cor-
ner material as you develop the sharp outside edge. Fig. 4.

Fig. 2. Hammer not 
aligned with arm. The toe of 
the hammer is causing a bend 
in the bar

Fig. 3.  Flat of arm extend-
ed too far. The punch mark 
will not be in the middle of 
the corner

Fig. 4. Center line of ham-
mer allowed past inside edge 
of opposite arm. The corner 
has been thinned

Fig. 1. The bend has been 
taken too far. It is past the 
90˚ position
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There are two upset corners in each quadrant of the grille. 
They are spaced just far enough apart to be inconvenient.

I am going to mix and match my techniques for these 
two corners. The first corner I will work up solely at the 
vise. The second corner I will bend at the vise, working one 
arm. The other side of the corner I will work at the anvil.

The National Curriculum calls for the forging of scroll 
wrenches in level II How metal moves. You will need a scroll-
ing wrench with about a ¾˝ to 1-inch gap to make the 
initial bend at the corner if you are going to use the vise.

The first step in making an upset corner at the vise is to 
position the stock horizontally in the jaws with the center-
punch mark sticking out to your hammer hand side. The 
question is, "How far should the mark be from the edge of 
the vise jaws?" Fig. 6.

To determine this distance, place your scrolling wrench 
onto a piece of ½-inch square material and engage both 
tines of the wrench. Use your rule to measure the distance 
of the outer corner from the ½-inch square stock. This is 
the distance the center-punch mark has to be from the edge 
of the vise. This allows you to bend the material at the side 
of the vise without the scrolling wrench contacting with the 
jaws of the vise and interfering with the initial bend of the 
corner. Fig. 5.

Don't hold the stock any further than you have to from 
the side of the vise, as you will make a very lazy initial bend 
in your bar; something that you will have to correct as you 
work up the square corner.

I place the scrolling wrench upside down on the bar, as 
that helps reduce my tendency of pushing the bar down 
towards the floor as I make the initial bend. 

Push the bar away from you as you make the bend, 
leaving it open of 90˚. I make my bend angle about  115˚ 
measured on the inside corner. Fig. 7.

Bending the bar away from you will allow you to pull 
material into the bend with the natural arc of your hammer 
swing as you work up the corner.

To prevent the corner from closing while I upset the 
material at the corner, I grasp the end of the bar with a pair 
of tongs. 

Match the face of the hammer to that of the open arm of 
material. 

Deliver light, rapid blows, starting at the bottom of the 
straight section of the arm. As you work, the bend should 
tighten with the length of the straight section of the arm 
increasing. Move your hammer down the bar so that the 
hammer is centered at the bottom of the straight material 
on the arm. Fig. 8.

Maintain the hammer angle and resist the tendency to 
bring the hammer to 90˚ of the other arm (locked in the 
vise). Doing so will close the corner angle and may cause 
cracking at the inside corner. Fig. 2.

Extend the flat section of the arm until it nears the 
center-punch mark. Bear in mind that the punch mark 
will be on a 45˚ angle from the inside to the outside of the 
square corner. Fig. 9.

As you close in on the corner, do not allow the center line 
of the hammer to pass the inside edge of the opposite arm.

Take another heat and turn the bar around in the vise so 
that the arm originally held in the vise is now pointing away 
from you and held by either tongs or your hand.

naTional CUrriCUlUm

Fig. 5. Measure the height 
of your scroll wrench when 
applied to the bar

Fig. 6. Center-punch mark 
is height of scroll wrench from 
side of vise

Fig. 7. Bend is correct. Note 
how scrolling wrench is touch-
ing the vise jaws

Fig. 8. Start the center of 
the hammer at the bottom of 
the straight section of arm
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Repeat the same process. Match the arm angle with your 
hammer while delivering light, rapid blows.

You will not have the center punch mark to guide you 
this time (it'll be on the bottom of the bar). You will have 
to look at the bottom of the flat section of the other arm for 
guidance. Fig. 10.

Do not meet the flat section of the other side; leave a gap 
and develop the other side of the corner first.

As with most things, it's the last 10% that takes most of 
the work. You are now having to upset the full cross-section 
of the bar with minimum straightening taking place.

Be patient and don't let the hammer migrate towards the 
corner or you'll thin the stock at the corner. Fig. 13

Because this corner will lead directly into a scroll, it is left 
open of 90˚. 

If the corner wasn't leading into a scroll, the last thing you 
would do after you are happy with the upset is close the corner 
to 90˚

The second corner is started in the same manner. Due to 
the close proximity of the second corner to the first, only 
one side of the corner can be worked up in the vise, with 
the stock held horizontally.

You could of course work vertically in the vise with a set 
of vise jaws in place to prevent galling of the bar material.

Again, do not allow the center line of the hammer to pass 
the inside edge of the opposite arm.

Take another heat with the outside corner of the bar held 
down in the fire to localize the heat. 

At this stage you should have a bar that is quite a bit 
thicker than the one you started with. I would take the time 
now to dress this increase in thickness at the anvil.

Work the original side of the upset corner. Straighten any 
bending. The center-punch mark should now be closer to 
its final resting place and can better serve to guide you as 
you finish the corner. Fig. 12.

Clamp the long arm of the corner into the vise in such a 
way that you have to bend the material away from you to 
start the bend. Fig. 14.

Work up that side of the corner in the vise. Fig. 15.

To work up the second side of the corner I'm going to 
pass on working vertically at the vise and refer you to the 
Controlled Hand Forging lesson #25.

Working from the top side of the corner is a very strong 
move, as the bar is now supported by the anvil. You will re-
quire fewer blows than you did before at the vise to achieve 
the same result.

Fig. 9. Extend the flat 
to just about level with the 
center-punch mark

Fig. 10. When working the 
other side use the flat from the 
other side as your guide

Fig. 12. Remove any bends 
before continuing with first 
side

Fig .13. After correcting for 
a growth in thickness at the 
anvil, carry on with side 2

Fig. 14. The second bend 
can be made accurately at the 
vise

Fig. 15. Extend the flat 
down to level with the mark 
and then move to the anvil
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The national grille has one central collar. The cross section 
of the collar is shaped to look like a rectangle with a half-
round rib around the perimeter. 

The purpose of this article is two-fold: 
1. To look at the steps needed to make a blank top or bot-

tom tool. 

2. To let-in to that blank bottom swage the shape neces-
sary to forge the collaring stock for the National Grille.

I have used a number of different heading type tools to 
assist in the forging of bottom tools, from a swage block 
with an appropriately sized square hole in the side of it to a 
home built heading block as shown by Mark Aspery in the 
first volume of his books.

In this case I am going to use a prototype, purpose-built 
heading block, made by Ball and Chain Forge of Maine. 
Fig. 1

This purpose-built header is cast with two square holes 
running through it – one, 1-inch square for bottom tools 
and the other 1 3/8-inch square for top tools.

The block has been made for use at the anvil and requires 
no additional stand, a handy feature in my world. It does 
require that your anvil is reasonably well secured to the floor 
and stand.

For most bottom tools I start with a 4.5-inch length 
of 1 ¼-inch square, hot rolled, steel. My anvils all have a 
one-inch hardy holes (+/-) and this stock works well for this 
application.

I start by drawing a taper to one end of the bar. I deter-
mine the length of taper by a couple of yard-sticks.

If I am using a Wally Yater designed type of swage block, 
where the square holes in the side of his first block taper 
from one-inch down to half-inch, then I use about one-
third of the steel for the taper. 

The tapered hole will prevent much more material being 
driven down into it.

If I am using a parallel sided block (as in this case) then 
I make my taper shorter, knowing that more material will 
be forced down the hole as I upset the material to form the 
blank for the bottom swage. Fig. 8

Another consideration is one of the end result of the 
bottom swage. If there is a lot of work to be done on the 
bottom swage to get the pattern or result that you want, 
then I leave the block tall—knowing that it will be shorted 
during my 'letting-in' of the pattern or shape. If the block is 
a simple 'half-round' bottom swage—then I upset it to just 
short of my desired block height.

In this case, there is quite a bit of work to be done to the 
bottom swage blank in order for it to work as a tool for 
making the collar material.

I will stop upsetting when the block is 1¼˝ tall and about 
1¾˝ to 2˝ square. I don't mind if it is taller than that—but 
it can be no shorter without becoming a pain to use. Fig. 21

An average volume calculation will determine the amount 
of material that I need to make that sized block.

1.25˝ x 1.75˝ x 1.75˝ = 3.825 cubic-inches of material.

Contrast this volume to the known information of the 
parent bar. That is, divide the volume by what is known of 
the parent bar.

I know that it is 1¼˝ square. What I don't know is how 
long a piece I need to create the block size that I desire.

3.825˝ ÷ (1.25˝ x 1.25˝) = 2.45˝ of length.

Forging collar stock for the national 
Grille

The swage block bolted down, with tensioning chains passing 
under the throat and heel of the anvil
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I'm going  to use about one-third of the length of the bar 
(1½˝ of length) to form the taper, leaving me a little extra 
for the block. The taper runs from parent bar dimensions 
down to about 5/8-inch square at the end.

Mark the end of the taper with a center-punch mark at 
the 1½˝ mark for consistency.

With such a heavy bar, I need to work at a high heat (yel-
low) and use the anvil to my advantage, by forging either 
over the bick (horn) or over the round, offside edge of the 
anvil, to create a fullering action as I taper the bar end.  
Figs. 2 - 5

Certainly, this type of work goes a little easier if you 
invite a couple of friends over, but you can do it by yourself. 
Working alone gives you the opportunity of developing a 
good hammer blow.

Take the time to center the taper along the parent bar. 
Centering the taper will keep the stock perpendicular to the 
heading block as you work.

Upsetting the bar
Taking a leaf from Mark's book, forging requires heat and 

effort. The more heat, the less effort required.

I know from previous experience that the effect of the 
blow from my sledge will be diminished as it travels its way 
down to the bottom of the material being upset or headed 
over.  

The diminishing energy from the blow of the hammer 
is compounded by the fact that the bottom of the heated 
material is being both chilled and captured by the heading 
block. 

This capturing and chilling of the material will stiffen it 
and prevent the lower section of the material from upsetting 
easily.

If I do not take steps to address these two issues, the bar 
will be upset more at its top (maximum heat and hammer 
energy) and less at the bottom (minimum heat and ham-
mer energy), making an inverted cone shape. This is not 
an outcome that I want. I want the bottom-swage to have 
somewhat parallel sides post upsetting.

As the sledge will have most of its energy at the point of 
impact and less lower down (as the energy is used), I’m go-
ing to heat the bar, so that it is cooler at the top and hotter 
at the bottom.

I am hoping to achieve a balance of:
• The most energy from the hammer coming at the point 

of least heat and 
• The diminished energy from the hammer at the point of 

greatest heat in the bar. 

This method of working will hopefully yield a more even 
sided upset. Fig. 7

With a solid fuel forge, this differential heating is reason-
ably easy to attain. In a gas forge, not quite so easy. 

I generally use a gas forge to make these types of tools, as 
I make them in batches of four. Once tapered, I place the 

I use the bick whenever I 
draw down stock

Turn the bar through 90˚ 
after each hit to keep the taper 
square

I draw the bar down to 
about ½˝ or ⅝˝ square at the 
end

Chamfering the edges now 
will protect the taper from the 
fire as you take a high heat
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stock into the gas forge with the top surface closest to the 
door and the taper closest to the back wall.

Once the stock is removed from the forge, I place it in 
the heading block so that the stock is perpendicular to the 
block. Fig. 6

At this point, I rain upon the stock heavy blows from my 
sledge. 

The peg will be driven down the square hole of the swage 
block a little. This action creates a parallel sided square 
shank to the bottom swage. Fig. 8

As the blow from my sledge travels in an arc and not 
straight up and down, I can end up pulling the upset mate-
rial towards me. To counter this effect, if I am working 
alone, after I have delivered half-a-dozen blows or so, I walk 
around to the opposite side of the block to work. Working 
from both sides will help even up the effect that the arc of 
the sledge has upon the work.

I use the bottom of the upset material as a gauge when 
looking for the time to go back to the forge. If the bottom 
looks overly chilled by the heading block or the top is start-
ing to flare out, it’s time to re-heat the bar. Fig. 10

I may take the time (heat in the bar dependent) to square 
the sides of the bar before putting it back into the forge – 
but only if the top of the bar is quite hot. Dressing a cool 
bar can result in fish-lips being formed on the top surface of 
the stock. Figs. 11 & 12

Keep the peg held horizontally as you dress the block.

Deformation of the stock requires heat and hammer en-
ergy. If I don't have enough heat in a piece, then I will only 
get a change in stock shape local to the hammer's blow—
thus forming fish-lips.

Once the sides have been dressed so that they are square 
with the world, continue to upset the material until you 
reach your desired dimensions. Fig. 13

In this instance we want a block that is at least 1¼˝ tall 
by about 2˝ square on the top surface. Figs. 20 & 21

Dennis Dusek is the vice-president of the California Black-
smith Association and out-going CBA education committee 
chair. www.artisticblacksmith.com

Keep the peg horizontal as 
you dress the sides of the block

Note how the peg has been 
driven down the hole

At this stage the sides are 
reasonably parallel

Stop upsetting when the top 
starts to flare out

Continue upsetting the 
block

Dress the sides of the block 
at a high heat to prevent fish-
lips from forming

Continue upsetting the 
block, turning the stock to 
keep it centered

The taper only fits part way 
into the swage block hole
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Swage block available from: www.ballandchainforge.com

Note that more stock has 
been driven down the hole

I'm getting close to my final 
measurements

Dress the block again and 
measure the result

The result thus far

The sides of the block are dressed and then the block is re-
turned to the swage block and the top surface dressed

The forged block is within our targeted dimensions and ready 
to be let-in with the detail required for the grille collar stock


