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The Design

I came up with this design in September 2004 when the shop teacher, Kevin Harper-McCombs, from the Waldorf Middle School in Marietta, PA called and asked if I had a simple harp that his students could make.  

The Waldorf has 22 strings which will allow the young musician to play simple arrangements with both hands.   Most kit harps this size are smaller and are pitched higher - they have more short strings and omit bass strings.  I took strings off the top because they don’t see much use.   The strings in the tenor range sound much nicer and will be used more often.   Moving the range downward also makes a straighter neck which is presents fewer structural risks and liabilities.   The tension on the Waldorf is not as high as a pedal harp, in but above that used for many small kit harps.   The medium tension gives the instrument enough power to effectively drive a plywood board without sounding dead or tinkly.   

With some scrounging for lumber, we figured the students would be able to build harps for the class of 8 for about $100 each.   This included three wound strings in the bass and Truitt hardware throughout.    A single harp will be more expensive because there are some efficiencies in building a batch of harps.   Shipping is less, parts can be nested, and the cost  for a sheet of plywood can be spread over many instruments.    Even at $150, this harp would be an exceptional value. 

Building Guide

This is not a detailed step-by step manual with lots of detailed pictures and diagrams.   It assumes a reasonable familiarity with woodshop tools, and the ability to read plans and study detail diagrams.   I will be outlining the process I developed for a shop with a table saw, drill press and bandsaw.   You may have a larger or smaller selection of power tools, or be accustomed to working differently, so departures from the script are expected!  

Step One - Build the sound box

Generally, I start building the sound box.   A small square back harp like this can be really simple, four boards cut to length  and joined with butt joints, glue and screws as shown in the diagram.  The side boards and top don’t have to be tapered to be 2” wide at the top end, but the taper does make for a more elegant look.  

[image: image2.wmf]I like to use 4/4 (Nominal size, actual finished dimension is about ¾ of an inch thick) hardwood for the box, but pine will do, and is easier to drive nails into.    The neck pushes down on the top of the sound box with considerable force, so make sure the top spans OVER the sides.  If the top only fits between the sides, the screws may not be strong enough keep it together.   A lighter, fancier sound box would use ½  sides and rabbet joints, which requires fussy beveled rabbets.    

When I build wood boxes like this, I have to cut and assemble very precisely to get the edges perfectly aligned.   If the corners don’t line up precisely, don’t panic.   Assemble the sides with the side that will be facing sound board down on a level work bench.   You need a flat box sound box to attach the sound board to.  The back of the box is not as critical, so I simply plane any boards that are proud flush with sharp block plane set to take a fine cut.       

Step Two – The Soundbard and String Rib

Most soundboards for small kit harps are made from 1/8” three ply Finnish birch.  It is getting harder to find this stuff, but it can be had through L.L. Johnson (www.theworkbench.com) for less than $20 a sheet .   Luan will work, but is thicker and will not sound as clear and nice as the thinner plywood.  I cut the board ¼ “ larger than the dimensions shown below, with the grain running across the face of the sound board, “the short direction”.   I use a pencil to lightly mark a centerline down the center of the sound board so I can be sure to center the string rib accurately over the center line.
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With a thin soundboard like this, the string rib takes much of the string load.  The rib also holds the eyelets, so it needs to be a strong, hard wood.  I make the string rib from hard maple.    The bass strings of a harp have more tension and mass, so the string rib is thick at the bass end and tapers in width and thickness towards the treble end.  

This harp uses an slightly thicker inner string rib and omits the traditional outer string rib.  This looks more contemporary, and does not require as much glue scraping and clean up (the glue seam will be inside the harp).    The inner rib must either be cut short (and glued ¾ “ from each end of the soundbaord), or the builder can cut channels in the top and bottom of the sound box to accommodate it.   

The wet glue under the rib allows usually tries to slide around under clamping pressure, so I mark the edges of the rib and check for those marks after I have clamped it in place.    If you are lucky enough to own one or two deep throat clamps, then you can use those to clamp the rib into place.   I usually use two sprung (slightly curved) 1 x 2’s to generate even pressure along the entire length of the string rib.    Others have used tape or place weights on top of the rib.  

After the glue is dried I strike a center line for the eyelets on the other side of the soundboard directly over the center of the string rib.  

Step Three - Attach the sound board

I mark the perimeter of the sound board every two inches for the ring shank nails that will hold it down.  I hold the top into place and drill pilot holes es for two nails at opposite corners of the sound box.   When the sound board is covered with wet glue, it slides around, and the first two nails will hold it in place.  

 If the sound box sides are hardwood I drill pilot holes for all of the nails.   After the top is nailed on, I use a wet rag to remove any excess glue from outside and outside of the harp. 

The overhanging sound board can be trimmed off with a flush trim router bit or block plane

Step Four – Fabricate the neck and Pillar, Reinforce the neck 

I cut the neck and pillar from 6/4  (nominal) hardwood stock on a band saw.   The stock should be at least 1.25 (actual) inches thick.   I use a center punch or awl to mark the locations for the bridge and tuning pins.    

The neck is curved enough that the bottom side will need to be reinforced with two neck splines or carbon fiber.   (see detail sheet, reinforcing necks).   I like splines because they can be done quickly, inexpensively, and look good.  The splines essentially turn the bottom of the neck into plywood, which prevents any splits from starting in the short grain area on the treble end.  

To cut the spline slots, I set the tablesaw blade 1.25” high.  I set the ripping fence so the spline will be centered about ¼ inch from the outside edge of the neck.  I set the neck on the table and tilt it back so the treble end of the neck sits flat and the bass end is elevated.  I push the neck into the blade, but stop before cutting through the end of the neck, and pull the piece back off the blade.  I shut the saw off and reposition the ripping fence for the second spline slot and cut it too.  

I cut two splines from hardwood stock that are the same thickness as the table saw kerf.   I round the ends of the splines fit the arc left by the table saw blade  and glue them into the slots with yellow glue.

Later the splines are trimmed to the curve of the neck with the band saw and sanded flush.

Step Five – Drill the holes for the pins

The neck will look better if a drill press is used to make a vertical hole.   I have used a hand drill a guide block, but it takes longer to do and the strings do not end up as evenly spaced.  

There are 44 holes in the neck.  The top row of holes are for the bridge pins which are drilled with a  3/16” bit, then reamed from the backside (Flip the neck over) with a #4 taper pin reamer.  The bottom row of holes are for bridge pins which are drilled ¾ of an inch deep with a 5/32” bit.    It helps to test fit your bridge pins and taper pins in a piece of scrap wood.   I like to have the tip of the tuning pin protrude 3/8” beyond the neck.   As the hole wears, it will protrude farther.   On my reamer, this means setting the depth control on the press so the tip of the reamer just barely passes though the bottom of the hole.  

Step Six – Epoxy the neck and pillar together

The tension of the strings puts a significant torque on the neck and the joint to the pillar.   Different builders have developed sophisticated approaches to making a strong, good looking joint.   For a small amateur built harp, one of the simplest ways is to use an epoxied butt joint and with a patch to the side opposite the strings.  

Five minute epoxy will not be strong enough.  I use Raka boat building epoxy, though some hardware stores sell a slow cure structural epoxy suitable for this application.   I use less than 15 ml (that is about half a medicine cup).   

Before I mix the epoxy, I do a “dry run”.   I cover the corner of my work bench with a layer of packing tape (A square about 5” on each side).   The packing tape prevents me from gluing the neck and pillar to the table.   I place the neck with the bridge pin holes facing down onto the table.  You should only see one line of holes.   Place the pillar onto the table and adjust the angle between them so that there is 26.5” inches from the foot of the pillar to the flat on the bottom side of the neck – you want your sound box to fit in this space.    

At this point I may sand, cut or file the top of the pillar so that it fits the bottom of the neck more tightly.   One nice thing about epoxy is that this joint does not need to be perfect.   1/8” gaps are OK.   I use one clamp to hold the neck into place, and a second on the pillar.   A third clamp is used to secure the ¼” thick side patch that spans the neck and pillar.  

I remove the two clamps holding the neck and side patch, so that I can spread epoxy onto them.   I carefully measure and thoroughly mix 15ml of epoxy.   I use a small stick to spread about 1/3 of un-thickened epoxy on the top of the pillar, the bottom of the neck, one side of the patch and the area of the neck and pillar that will be under the patch.  

I mix wood flour (fine wood dust from my orbital sander) into the rest of the epoxy till it has the consistency of peanut butter.  I spread the remaining epoxy onto the top of the pillar press against the neck.  You should see a epoxy squeeze out all around the joint.   I measure for the sound box one last time, and clamp the pillar into place.  

I use a wooden stick to remove the epoxy that has oozed out of the joint and spread it onto the bottom of the side patch.   I clamp the side patch into place and use the stick and a piece of paper towel to clean the excess epoxy.   It is tempting to shift the joint.  I leave it clamped in place overnight, and do not disturb it till the excess  glue on the stick and mixing cup has cured hard.

Step Seven – Knee block

I cut the knee block and glue it into place on the neck.   After the glue has dried, I drill through two 5/16” holes through the knee block and most of the way through the neck to reinforce the joint.   Pounding a dowel into a glue filled hole can split the neck or knee block, so I cut relief grooves into the side of the dowel with a band saw so that the glue can escape.   Then I sand the dowels flush with the neck and knee block.

Step Eight – Fitting the Neck and Pillar to the Sound box

Lay the sound box on a flat table and hold the neck and pillar into place.   The neck may not sit flat on the top of the sound box on the first fitting.  In a perfect world you would actually want a small gap on the side towards the strings (see detail).  As the string tension is brought, up and the neck bends, this gap will close right up.   You can achieve this gap by trimming the bottom of the neck or top of the sound box.   Once the joint is fitted to my satisfaction, I mark a tick across the centerline of the sound box at the top of the foot of the pillar will be. 

You  may also notice that  the foot of the pillar will naturally want to pull to the left side of the string band.   As you center it, you will make the neck lean to the left.  I used worry about this and go to a lot of work to create an angled Neck to Pillar joint.   To my dismay, I found the string tension usually made the neck start leaning too far to the right – the strain is enough over time to make the pillars bend.   I make the pillar joints straight now, and the necks tend to stay just about straight.  

Step Nine – Drill for eyelets

A template is supplied for drilling the holes for the eyelets.  I determine the exact position of the template by measuring the distance from the first bridge pin to a point on the centerline of the sound board.  

The shortest string is supposed to be 6 inches long.   String tension will pull the harp together and shorten that distance an 1/8” or so, so  I measure down from the first bridge pin hole, 6-1/8” and draw a second mark at on the soundboard’s centerline.   All 22 eyelets will have to fall somewhere between the two tick marks of the top string and where the pillar rests on the sound board.  I like to keep the 22nd  eyelet (for the longest string) at least an ¾ “ above the pillar.   If the space you have is too short, or too long, adjust the last three or four holes to fit.    

I clamp the eyelet template into place alongside the center line, then use the an awl to mark center points for the eyelets on the centerline.   The eyelets should slide in with a press fit.     I suggest trying a test hole drilled into scrap wood first.   The last three holes in the bass end near the pillar will need to be larger to accommodate large eyelets (Wound strings have knots at the top that must slide

through the holes).    

After the holes have been drilled, I sand or scrape the centerline off of the sound board.

Step Ten – Bolt the pillar to the sound box
The neck and pillar are attached to the sound box with three 5/16 x 2-1/2” lag bolts.   The heads of all three bolts are inside the sound box, and it is possible to bolt postpone this step until the back is one and the harp has been painted, but it is tricky to start the bolts and requires a ratcheting socket wrench and extension.  Young or experienced builders will probably want to bolt the neck and pillar into place before gluing the back on.  

One bolt  passes through the lower end of the string rib and into the foot of the pillar.   It is best to have the bolt into the foot of the pillar up near the “heel” of the pillar instead of the toe so it head is up off the bottom of the sound box.   The other two bolts go up through the cap into the knee block and neck.   

Start by drilling ¼ ” inch holes for the threads of the lag bolts into the foot of the pillar, middle of the knee block and underside of the neck (see plans and detail sheet for the location).    I place dowel center points in these holes to press the neck and pillar into place against the sound box to create divots marking the location for the a 5/16” for the shanks of the lag bolts.   

There is a risk of splitting to foot of the pillar or the neck as the lag bolts are driven home.   I have never had a problem when I took the time to clamp the part in a bench vise (to keep it from splitting) and running the bolt in and out , effectively “cutting” threads into the wood before the final assembly.  

Step Eleven – Attach the back

The back is cut from luan plywood.  Two oval sound holes are cut into the back to provide access for stringing the harp.   The back is attached like the soundboard, with glue and ring shank nails.  It is not under as much stress, so the nails can be placed every 4” or so.  

Step Twele – Apply the finish

I carefully sand and scrape the harp.  I check for glue splotches that will marthe finish by wiping the parts with a damp rag.   For young builders, a water based Poly seems to be a reasonable balance of safety, economy, durability, forgiveness, and clean-up.   I use an alcohol based violin varnish for top of the line harps because it is thin, tough and imminently repairable.   My first harps were finished with Spray lacquer or Deft brushable lacquer.  

Step Thirteen – Install the hardware

Press the eyelets into place on the sound board.  Insert the bridge pins into the holes.  I usually leave the bridge pins 7/16” proud of the surface using a simple guide block made by drilleing a 3/16 hole into a small 7/16 block of wood.  As you insert the tuning pins you may find some sink too low and others are too high.   I found that it is partly a function of how carefully the holes were reamed, but that more of the unevenness is due to variations in the size of the bridge pins themselves.  Simply swapping  the pins that are too deep for the ones I found that are too shallow will result in more pleasing even row of pins.  

Step Fourteen – String the harp

When you order the strings, ask the supplier for a diagram on how to tie knots.   Strings thinner than .045 need to have a heavy gauge string tied into the knot to keep them from pulling through the eyelet hole.   I find it is easier to thread the harp string in from the front of the harp, pull enough the end through one of the sound holes to tie the knot.   Then I pull the knot back against the string rib and cut it to length and two inches above the tuning pin.   

Step 14 – Tune and play

Once the strings are on,  I bring each one up to pitch using an electronic tuner (the Korg CA-30 is a decent unit and retails for less than $25 at the local guitar/music/instrument store).   By the time you have tuned through once, you will need to tune again – I usually tune the harp three times, then let it rest for a couple of hours.  

I tune the harp in the morning and again in the evening.  The nylon strings in the last octave will stretch quite a bit, so it may take three days before it begins to hold tune.  You will also notice the sound getting better as each week goes by. 

Best of Luck on this project,

Rick Kemper

Materials List

From the lumber yard

4’ - 1x6 for sound box sides, base and top


hardwood would be nice, but pine will do.

4’ - 6/4 x 10" for necks and pillar 


Hard Maple, Cherry walnut, or other sturdy exotic.  Oak will work 


but can be bendy.  I would not use anything lighter than 


walnut for the neck and pillar.

Scraps of maple for string rib and side patch, etc.

5mm x 12” x 26” Luan for the back

1/8 x 12” x 26” Birch plywood for sound board.  

The grain should run along the 12” side.  Luan can be substituted 

for the sound board but does not sound quite as nice.

5/16 dowel rod (to reinforce knee block)

8- #6 x 1” screws for sound box

half pound of 1" ring shank nails

Three carriage bolts (5/16 x 2")

2 oz slow cure epoxy

Finish

Mail order harp partsmov


From Betty Truitt www.dragonwhispers.com

22 Tapered Tuning pins, #4 x 2-1/2 

19 Small Eyelets 

3 Large Eyelets

22 Medium bridge pins 

Tuning Wrenches 

#4 taper pin reamer 


From Vermont Strings (Joan, VTStrings@vtusa.net)

Send the attached string table  

String Table

String
Note
Length
Specification

1
E
5.6

.025N

2
D
6.4

.025N

3
C(rd)
7.25

.025N

4
B
8.1

.028N

5
A
8.9

.028N

6
G
9.9

.028N

7
F(bl)
11.0

.032N

8
E
12.1

.032N

9
D
13.4

.032N

10
C(rd)
14.7

.036N

11
B
16.0

.036N

12
A
17.4     
.040N

13
G
18.9

.040N

14
F(bl)
20.3

.045N

15
E
21.9

.045N

16
D
23.5

.045N

17
C(rd)
24.8

.050N

18
B
26.7

.055N

19
A
28.4

.060N

20
G
30.0

.045/.010 NN

21
F(bl)
31.7

.050/.010 NN

22
E
33.3

.050/.013 NN

Harp tables list strings from the short, treble high end (#1) to the low end.   

NN-Nylon core, nylon wrap

You can get these through North Shore Strings
Kelly Stallings, proprietor

(978) 526-4252

4 Anthony Ave

Manchester, MA 01944

northshorestrings@yahoo.com
