2013 Smelt at Tunnel Mill Notes 
by Pete Stanaitis

Run Summary: 
The furnace, which we repaired from last year's run, held up very well.

We fired for 7 hours, I think, and we tapped at about 3 hours and then left the tap arch open for the rest of the run, poking and tapping continuously after that.  Finally, in the last hour or so. We closed the tap arch because the lower section of the furnace was letting out enough hot gas that we were worried that we were cooling the material above it.

At the end of the run, we filled the furnace to the top with charcoal, (no ore) and went to supper.  When we returned, the burden was pretty low, but not totally gone.

We finally broke the furnace apart at the end to get to the "bloom".  We dug out a few 10 to 15 pound chunks of "stuff", but really didn't get anything useful.  Some of the chunks were slightly magnetic, but really no more so than the roasted ore was.  Dave Mariette, assisted by Mariah, attempted to consolidate a couple of the more "promising" pieces, but I don't think they got any iron.  

Run Notes:

We lost track of the "Ore to Axe" DVD and so, we didn't have a clear set of instructions.  We had planned to watch the DVD the nite before the run to get all the details we'd need to do it the same as last year,  improving where we could.

  So, we had to go from memory and from last year's notes.  On the internet at leesauder.com, (I think) we did find an article that Lee Sauder had written in about 2010 that detailed some observations and changes to the process.  We tried to deduce some of the "instructions" from that.

After a few hours of running, we set the blower at 6" instead of 4"  like last year.  We didn't have as good a shutter on the intake as last year, I think.

We need to check, but I think the charcoal size was too large.  There were many pieces that were well over 1X1 inch cubed and many that were larger than that.  Some as long as 2 inches or so in one dimension.

The tuyere became blocked  early on.  That didn't happen at all the year before.

As we worked to rod out the tuyere, we noticed that it wasn't necessarily blocked, but that the area behind it was hollow  AND DARK for some reason.  

  Often, we could see things falling past the tuyere, but the furnace was cool down there,  almost to black beyond  the tueyere itself.  I don't think we ever saw any "drips" through it as we had seen last year.
  One issue was the size of the charge that we should use.  Last year, we used mostly 2.5 lb charges in order to be able to charge every 7 minutes or so.  We knew this wasn't right but didn't know how to correct it. This year we decided to go for 4 lb charges, increasing air pressure (flow?) to get a faster burn so we'd come up to Lee's "plan".

  But that didn't work, so we backed down to 3lb charges somewhere along the line.  Mariah has notes and she has pix of the blackboard.

It rained 4 3/4" the nite before the run.  Would excessive moisture in the air be a contributing factor to our failure?

Most of the roasted ore that we used was left over from last year.  Could that ore have changed enough to create part or all of the problem?

----------------------------------------------------------------------------------
We did have a better scale this year.  We used a 10 pound produce scale that had no hysteresis.   We could just barely fit 4 lb of charcoal into a 5 gallon pail.   The pail weighed 2lb 2 oz, so we had enough  capacity to  weigh what we needed for charges.  John also brought a column type of  "doctor's scale".  It agreed with the produce scale.

We again used a 0-10" wc gage to measure the pressure at the blower.    We used a metal plate to reduce the size of the intake to get the pressure down from about 6 1/2" wc to the 4" wc that we used last year.  As mentioned above, we started at about 4"wc, but moved to 6"wc later.  This pressure is of  applied to the tuyere which has a bleed valve, so the actual pressure applied to the furnace internals is dependant on the position of this valve.  We started with the bleed valve set at about 45 degrees, as we did last year, but before long, we had it all the way closed, applying maximum pressure to the tuyere.
Testing of the iron from last year's run:

We cut a small  triangular sample (about 2 inches on a side and about 3/16" thick at the thickest)  off  the  2 inch bar from last year's run. 

In its as-formed condition, it filed well.

 We heated it to orange and quenched it in water.  Part of  It got hard enough to make a fire striker.  We had let it cool slightly before quenching, so the thinest side was below hardening temperature when we quenched it.  One could get the file to cut on the thinest side.

