Thursday, September 09, 2010
Kjaere Venner,

An unexpected and almost unique find at the York dig was a pan pipe, or syrinx, made from a solid piece of boxwood.
,
  Holes were drilled to different depths in the wood to sound notes from A to E.  The openings of the holes were beveled to make sounding a note easier.  An additional through hole was drilled where a thong could be added to hang the pan pipe from a belt, around the neck, or just a nail on a post or wall.  
The York pan pipe was 97 mm in height, 61 mm wide, and 12 mm thick.  There were five holes of 91, 83, 76, 70, and 59 mm deep with the last hole broken.  It is not known if there were more holes than 5, but it seems likely the pan pipe would have contained 7 holes to match classical syringes.  The holes were 8 mm in diameter, and the wall between adjacent holes was 2 mm.  The top of the syrinx was beveled producing undulations around the holes.  These undulations make sounding notes easier, that is the more the edge of a hole resembles a knife edge, the easier it is to sound a note.  The through hole, 5 mm in diameter, was positioned below the fourth hole.
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My first three attempts to make a replica pan pipe in alder were complete failures because either the holes were out of line or not vertical and pierced the surface or an adjacent hole.  I then used a piece of scrap pine, and produced my first pan pipe.
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The pine sounds slightly breathy, so I tried stabilizing the walls of the holes with walnut oil, polyurethane, and epoxy.  Here I am playing the Viking song “I dreamed a dream last night, of silk and fine fur,” found on the back cover of the Swedish book Codex Runicus, 1300 AD.
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The York syrinx is one of four in the archeological record made from a solid piece of wood.  The other three, from Alesia, France, Barbing-Kreuzhof, Germany, and London, are Roman.  A pottery syrinx from Shakenoak Farm, also Roman, shares similar characteristics.  The following two tables from Morris
 list the characteristics of these pan pipes.

	
	Height
	Width
	Thickness

	York
	97 mm
	56-61 mm
	6-12 mm

	Barbing-Kreuzhof
	100
	40-45
	6-10

	Alesia
	115
	43-77
	6-11

	London
	118
	46
	9-11

	Shakenoak
	124
	96
	6-11


	
	Diameter (mm)
	Column #1 (mm)
	2
	3
	4
	5
	6
	7
	8

	York
	8.0
	91
	83
	76
	70
	59
	X
	X
	X

	London
	7.5-8.0
	90
	?
	70
	60
	52
	X
	X
	X

	Barbing-Kreuzhof
	8.5
	65
	57
	51
	47
	X
	X
	X
	X

	Alesia
	9.0
	71
	63
	55
	50.5
	43.5
	39
	35.5
	31.5

	Shakenoak
	7.0-8.0
	105
	102
	97
	86
	84
	71
	67
	X


The notes played on the York syrinx are A, B, C, D, and E, and the frequency of these notes is listed in the following table.
	Note
	Frequency
	York

	C
	261.33 Hz
	

	D
	293.66
	

	E
	329.63
	

	F
	349.23
	

	G
	392.00
	

	A
	440.00
	(

	B
	493.88
	(

	C
	523.25
	(

	D
	587.33
	(

	E
	659.26
	(

	F
	698.46
	

	G
	783.99
	


I tuned my pan pipes to these notes by manually boring the finished holes until they sounded the note on my tuner.  (Note, my tuner is set for an A of 447 Hz because I use this to tune my bagpipes, and today bagpipes are tuned slightly sharp.)

The diameter of the York pan pipe holes was 8 mm.  Typically the diameter of the column of a pan pipe is 1/10 the depth of the hole or column.  If the diameter to depth is 1/7 the pan pipe sounds flutey, and if the diameter to depth is 1/14 the pan pipe sounds reedy.  The sound produced by the diameter to depth is referred to as the tone color.  Interestingly the range of the diameter to depth of York pan pipe is centered at the 1/10 optimal diameter to depth ratio.
(For the physics guys in the audience, you might wonder about the hole depth and the notes sounded.  Yes indeed, there seems to be a missing factor of two.  The frequency is f=vs/λ, and a stopped hole sounds odd harmonics where the depth of the hole is L=λ/4 and the speed of sound vs is 345 m/s.  However a recent paper by Fletcher
 suggests that for pan pipes of this size the interaction of the jet of air from the player with the column of air in the pan pipe sounds even harmonics. There is also a small correction to the depth of the hole of 0.82 times the diameter to correct for internal compression in the column of air and for the lips covering part of the opening.)  
After visiting L’Anse aux Meadows and seeing a pan pipe there, which did not sound easily, I was challenged to produce a better and more authentic recreation of the Viking pan pipe.  Here are two, one in pine, stabilized with epoxy, and the other in red oak finished in walnut oil and bees wax.
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The pan pipe at York had an incised character on each side, one similar to a cross and the other an X.  Whether these marks were decoration or owners marks is unknown, but they give me justification to add my maker’s marks on my pan pipes.
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I was unable to find any boxwood which the York pan pipe is made out of, so I made pan pipes out of an assortment out of different woods to see how they sounded and how they looked to try to identify a suitable substitute for the boxwood.
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Here is a slightly closer view of the denser and better sounding birch, blackwood, rosewood, and ebony, all standing up.
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The following table lists the characteristics of the wood I’ve used so far, and the characteristics of boxwood for comparison.

	Common name
	Scientific Name
	Specific Gravity
	Color

	Box, Boxwood, European boxwood (wood used in the York pan pipe, which I have been unable to obtain so far)
	Buxus sempervirens
	0.91
	Uniform light yellow

	Brazilian Ebony (substitute for Ebony)
	Swartzia spp
	0.87-1.02
	Dark grey to black, or purplish black

	Central American Rosewood
	Dalbergia Stevensonil
	0.96
	Pinkish red to orange

	Australian Blackwood, Black Wattle
	Acacia melanoxylon
	0.66
	Golden to dark brown

	Birch
	Betula alleghaniensis
	0.62
	Cream or light brown tinged with red

	Red Oak
	Quercus rubra
	0.66
	Light brown with a reddish tinge

	Red Alder
	Alnus rubra
	0.41
	Pale yellow to reddish brown

	Basswood
	Tilia Americana
	0.40
	Creamy white to light brown

	White Pine
	Pinus monticola
	0.35
	White to pale yellowish white


My manufacturing procedure changed as I made more pan pipes.  Initially about 50% were rejects, but now my manufacturing procedure appears to make consistent useable pan pipes.  I ended up taking a ½” thick piece of wood 100 mm in height and marking the hole positions, chucking it on my lathe so the hole I was drilling was centered, using a brad point bit to start the hole, and finishing the hole with a twist bit so the bottom was an arc.  I then sanded the edges to give the undulating edge at the hole openings.  Further sanding or scraping on an individual hole was sometimes necessary.  Then I manually bored the hole to the final depth using a twist bit mounted on my tailstock matching the note with my tuner.  The pan pipes are finished in walnut oil and bees wax, except for two pine pan pipes, one which was finished in polyurethane and the other in epoxy to stabilize the sides of the hole.  
I am still exploring other types of wood, and still looking for some boxwood.
Hilsen, Owen

Views from the Flowage:  From time to time I send emails to family and friends chronicling events on the flowage.  Sometimes I relate the latest news, other times I include information (mainly for my education since I have to look up what I include), but my favorite topics are humorous in nature (well, I try to make them humorous).  Recently I have been turning replicas of medieval and Viking wood items.  Please reply if there is something you find interesting, or if I make a mistake, but do not feel obligated to reply.  Thanks, Owen.
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