STUDENT  MEDIEVAL

SYMPHONY
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Musicmaker Kit

BEFORE ASSEMBLING

Please take the time to go through package with included packing list and check over all parts in kit, to be sure that everything is in place.
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Please learn this instructions carefully before start assembling. You may decide that you need to gather more tools or purchase a optional decorations. Symphony kit is preassembled in producer workshop. Materials ant parts included into kit have same quality as real musical instrument parts, so in correct assembling you will have good and playable instrument.
Feel free to be creative and make your own decorated and personalized symphony. 

It is good to make plans before begin so you can avoid delays later when you reach those steps of assembling. 
To avoid wood deformations caused by air humidity or temperature changes open wood pieces film package before assembling. 
Never don’t leave open and not assembled body parts or ready symphony to direct sunlight or close to heating equipment and any other hot airflow.

It is recommended always first do clamping each step without clue for checking and after if you are satisfied, do clamping with glue. 
THE SYMPHONIA BODY
The Symphony body consists of  two long maple sides with marked key and drilled holes, a mahogany head end and tail end block, mahogany peghead, maple bottom and mahogany cover.
Photo 1. Body details
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The tail end block has predrilled two step hole for rear bearing, two holes for strap buttons and marked string holes.
The head end block has one predrilled hole for strap button and string holes.

Be very careful to assemble body correctly according following steps: 
1. Body details have pre-drilled dowel holes. Check the fit of each side to front and tail blocks. 
NOTE: Make sure that both sides are mirror images to each other. Marked key holes are spaced farther apart near the head end and peghead. 

2. Cut 8 dowels (length 16 mm) from mahogany dowel workpiece.
Photo 2. Dowel cutting
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Note: It is easy to cut dowels without loss of wood with sharp knife. Put the dowel workpiece on desk, press with the knife on dowel and turn in pressing few turns with dowel. So you can cut through almost half of dowel piece. Rest  you can just break and finish dowel end with sandpaper.

3. Cut front peghead support arch with fret or veneer saw. Sawing front arches after assembling the body is  really complicated. After sawing along arch line, marked on side, you will have few millimetres processing resource. Leave arch upper overhanged ears. You will need them later. Also leave final finishing after peghead installation.
Photo 3. Arch
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NOTE: You can be creative and make instead marked arc and side decorations your own designed arc, for example using some medieval pattern and woodcut technique.
4. Drill and saw optional decoration pattern holes to sides. Yu can use attached sample photo. Mark the patterns place on side and drill holes. 

NOTE: You can be creative and make your own side decorations. It is nice to personalise your symphony with ornaments made using woodcut techniques. 

Try to keep the overall bored decoration hole area similar to proposed on drawing. Hole area it is not critical but closed body instrument without holes sounds more quiet and nasal.

Photo 4. Optional decoration pattern (hole diameters are 10 mm, 5mm, 3mm and 2 mm, radius of hole centre ring is 16mm)
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5. Cut embellishment frame lines using knife or awl and metal ruler. Clamp metal ruler safely to avoid its moving during line cutting. 
Photo 5. Frame line cutting
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6. Do a little fine sanding with 240 grit sandpaper on the body ends and sides now, while it is easy to work over the entire ends surfaces. Ends adhesive sides are cut on right angle and don’t need sanding.
NOTE: Make body test assembling without glue. Key hole marking cut lines must be outside.
When satisfied with the placement of each body part, begin with body gluing. Assembling must be done on a very flat surface. You need at least 6 clamps to hold the parts firmly until dry.

NOTE: To get strong glued joints it is good to rough with big grit sandpaper adhesive sides before applying the glue.

7. Glue dowels into head and tail end adhesive side holes. Clean carefully  the glue around dowels.

8. Start body assembling from tail end.
9. Glue tail end to one side. Check that bearing hole is outside and tail end has right-angle with side. Hold assembly down on a flat work surface. Use clamps to hold parts together until dry.
Caution: To have a playable instrument You must double-check during first corner gluing that tail block and side has right-angled. 

To get better results and avoid tail end other sides deformation under clamps it is recommended to install head end and opposite side without glue during gluing first corner.  Using right-angled special clamps or softwood block is helpful also, but remove block before the glue is dry.
Photo 6. Gluing tail end
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Photo 7. Glued tail end
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10. When dry, glue the head end block to the same side. Check that strap button hole is outside. To  hold head end block on a right-angle it is clever to install opposite side without glue during assembling.

Photo 8. Glued head end block
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11. Glue the opposite side to both ends together. 
Photo 9. Glued body
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NOTE: You can use mahogany dowel workpiece to make additional decorative dowel dots. Use 3 mm drill for boring additional dowel holes with depth around 10-12 mm.  Be sure that You have enough dowel workpiece and cut dowels before drilling holes. 
Please take look on photo 3 above.

12. Cut with chisel all the dowel protrusions and sand the sides.

THE KEYBOARD

13. Do a little fine sanding with 240 grit sandpaper on the keys and number the keys. Sand the keys over the all key side on sandpaper laying on flat surface sand side up. Round key edges very little with 240 grit sandpaper.
14. Use plywood or some hardwood support for cutting keyboard hole and very sharp (width 4 mm) chisel. To avoid wood breaks off inside of instrument press body side tightly against plywood support during cutting with chisel. Keep chisel in right-angle towards side. Make sure that square holes are cut cleanly. Use small triangle file or fingernail file to remove wood fuzz from the square hole corners. 

Photo 10. Cutting square key holes with chisel
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Photo 11. Cutting square key holes with chisel
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Photo 12. Finishing square key holes with file
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NOTE:  Take your time. Making square hole for keys is time consuming process. Make each hole exact after that numbered key. Be careful and remove with one cutting as small amount of wood as you can.  In finishing phase try the key fitting with key after each cut. When key starts to fit into hole leave chisel and go forward only with small file. For making last cuttings and finishing the square hole use only file. You must get keys to slide smoothly in the squared holes.
CAUTION: It is easy to make bigger hole, but once you have bigger hole, it is hard to get that smaller again.

During making key holes check the parralelism of the keys, it is not critical, but LATER visually  disturbing.

The keys should slide freely enough that they will fall out when the body is tipped at a 45 degree angle. 

Once the keys are fitted, check the numbering so you will replace them in the same position later. You can leave keys little tight during initial fitting and make keys final fitting after finishing the body and final set up of instrument. It is complicated to avoid  lacquer to get into key hole. 
15. Using veneer saw cut from key button workpiece piece for button and glue that to the key using small spring clamp.  Be sure that key and key button have right angle. It is strongly recommended to cut buttons one by one to avoid mistakes. 
NOTE: Using some extra strong glue is recommended (for example caskamite).

Photo 13. Assembled key
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NOTE: You can cut key button 1 mm wider. Later you can adjust key button spacing with file. Leave spacing between keys around 1-1,5 mm.
Photo 14. Fitted diatonic keyboard keys

[image: image16.jpg]I"I'I"Il"l"l'll'f :





Photo 15. Fitted chromatic keyboard keys
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16. Round over all the sharp rough edges and corners of the buttons so it feels good to the touch. This is the best done with the keys in place in key holes. Handle with care so the buttons don’t break off the keys. 
CAUTION: Be careful to avoid damages on instrument sides. Use carton or veneer to protect sides.

NOTE: To make keys stronger you can use maple dowels made from applied white dowel workpiece. For that drill the 3mm holes to key tenon from below the key. Don’t drill through, use drill depth limiter. Apply dowel with the drop of the glue. For half tone keys you can use mahogany dowel.
17.  Round or make phase on key ends as well.

Note that the key buttons are glued on the right side of the symphony as you look from the wheel end of the instrument. This is right-handed instrument. You will turn the crank with your right hand and push the keys with your left. 
If you need to make left-hand instrument you have to make keyboard as mirror and leave key buttons on the other side of instrument.

THE BOTTOM

18. Before start gluing the bottom take a piece of cardboard, put assembled body on that and mark piece of cardboard what exactly fits into the instrument bottom. It is easy to cut cardboard with knife. This cardboard piece is necessary later for gluing bridge support. (Take look on photos attached below in bridge assembling subchapter – step 36)
19. We cut bottom a bit oversize. Mark body and bottom centre lines and check the fit of the bottom of the instrument. Bottom must be fit exactly to the place without pressure. To avoid “drifting“  bottom out from the position  under the clamps during gluing you can use two dowels to fix the bottom position. For that just fix the bottom with clamps without glue and drill two 3mm holes through bottom centre to head end and tail end blocks. 
NOTE: It is easy to use for body edges straightening self made file. For that take a straight wood block with measurements 6x3x50cm and glue the 80 grit sandpaper to one bigger side and 120 grit sandpaper to opposite side. You will have a good big file for making one and even more instruments.

Photo 16. Fitted bottom
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Photo 17. Fitted bottom
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NOTE: To avoid instrument body width changes under clamping pressure, fix the instrument width with bridge and front bearing brace. For that just put them into the middle of instrument and clamp them with two clamps. Apply pressure from outside of instrument. To keep instrument straight during bottom gluing you can also clamp to one side of instrument straight piece of wood before gluing.
Prepare place for gluing and make test clamping without glue.

Photo 18. Fixing the body for bottom gluing.
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20. When satisfied, mark the oversized part of bottom, but leave few millimetres for spare. Cut oversized area and glue the bottom to the body, spreading glue all the way around the circumference, including the head end and tail blocks. Use weight or clamps to hold the bottom firmly on place until the glue dries. Clamps must be applied after every five centimetres.
Photo 19. Gluing the bottom.
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21.  Cut bottom oversized edges with planer or file, do sanding.
THE PEGHEAD
22. Check the fit of the peghead of the instrument.

23. When satisfied, glue the peghead to the body, spreading glue all the adhesive sides of peghead. Use clamps to hold the peghead firmly on place until the glue dries according photo (now you see that for clamping are really needed arch upper oversized ears, see chapter 3 above).
Photo 20. Gluing the peghead.
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24. Finish peghead unfinished front edges and body side peghead support arches at once. Form nice melting together curves with file and sandpaper.
25. Round over all the sharp rough edges and corners of the instrument body so it feels good to the touch.

THE BRIDGE
26. The bridge consist of three details- bridge, soundpost and soundpost support.
27. Cut the bridge shape with fret or veneer saw according the lines on bridge workpiece. 
Photo 21.  Cutting the bridge shape.
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28. Mark bridge upper edge width 3 mm.

29. Form bridge upper side tapering from the top with, planer rasp and scraper. 
Photo 22.  Fastening the bridge to support for processing.
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Photo 23. Processing the bridge upper side.
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Photo 24. Processing the bridge upper side.
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30. After that cut bridge upper edge angle, according attached photos. Upper edge must be inclined 2 mm towards the tail end. Sand to remove rough edges and saw scratches.
Photo 25. Processed bridge upper side.
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Photo 26. Not glued bridge, ready for installation.
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31. Glue the soundpost to bridge. Soundpost tenon is made little larger diameter. Before gluing be sure that soundpost fits freely but without backlash to the hole in the bridge bottom edge. For fine fitting use small file or very sharp knife.
32. Using the same method, fit the bridge support to soundpost without glue. 

33. Put the preassembled bridge into the instrument and mark bridge ends heights on instrument sides. Test the bridge distance blocks (marked with nr 11) fittings and mark the correct place for them.
CAUTION: Check that instrument string playing length will be 375 mm from the head block to bridge and bridge has right-angle in relation to bottom. Use right- angle set square to find correct position for soundpost support and bridge. 

34. Glue bridge distance blocks to the body sides. 

Photo 27. Gluing the bridge distance blocks.
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35. Put the prepared cardboard into the instrument (look step 19) and mark soundpost support position with knife. Cut the square hole into the cardboard.

CAUTION: Check that instrument string playing length will be 375 mm from the head block to bridge and bridge has right-angle in relation to bottom. Use right- angle set square to find correct position for soundpost support and bridge. 
Photo 28. Positioning the bridge support ring.
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36. Fix the cardboard on bottom with one or two small drops of glue. Later it is easy to remove that and sand or scrape gluing traces.
37. Glue soundpost support, using wooden softwood block and clamp. Softwood block must have enough length for reaching clamps.

Photo 29. Clamping and gluing the bridge support ring.
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38. Glue the bridge with soundpost to the place and clamp. Don’t forget to rough with 100 grit sandpaper bridge adhesive ends for better joint.
Photo 30. Clamping and gluing the bridge.
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The bearings, shaft and wheel
39. Now you are ready to take in hand wheel installation. This is the most important part of the symphony, so take your time and pay attention for that process. Start from installation of rear bearing. Cut with small file into the rear bearing body screw sockets. They are necessary to avoid rear bearing turning in his hole.
Photo 31. Cutting the bearing screw sockets.
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Photo 32. Finished rear bearing.
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40. Gut the similar screw sockets to bearing hole in the tail end block. It is easy do to that with chisel. Use the same support block what you had in use for bridge shaping. 
Photo 33. Finished rear bearing.
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41.  Put the rear bearing into the bear hole and drill the holes for screws. 
CAUTION: As brass screws are very soft and easy to broke, we recommend to use for initial screwing during setup process normal iron screws. Screw brass screw into the place when instrument final set up is done.  Avoid use of excessive force in screwing brass screws.
Photo 34. Bearing screw hole drilling.
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42. Screw rear bearing firmly in its place.
43. The front bearing brace main construction is similar to bridge and consist of five details- front bearing, brace with block, brace post, post support and installation blocks. Start with front bearing installation. Drill the holes for bearing screws using 2,5 mm drill bit.
Photo 35. Front bearing installation.
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CAUTION: As brass screws are very soft and easy to broke, we recommend use for initial screwing during setup process normal iron screws. Avoid use of excessive force in screwing brass screws.
44. Glue the post to bearing brace. Post tenon is made little larger diameter. Be sure before gluing that post fits freely but without backlash to the hole in the bearing brace bottom edge. For fine fitting use small file or very sharp knife.

45. Using the same method fit the bearing brace support to post without glue. 

Put the shaft, bearing ball and preassembled bearing brace into the instrument. Du not apply the glue. Be sure that shaft has no axis direction backlash between bearings. Clamp bearing brace with bench clamp outside of instrument (similar to bridge gluing). 
CAUTION: DO NOT FORGET PUT BEARING BALL INTO THE FRONT BEARING. 

46. Glue bearing brace installation blocks to the sides of instrument tightly against the bearing brace. After clamping installation blocks remove bearing brace.
Photo 36. Bearing brace block gluing.
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47. When glue is dry install again without glue bearing brace and shaft. Find the bearing brace support ring position. Fix the support ring position using the same method as during bridge installation and using same cardboard piece with square hole.
48. Glue the cardboard piece with 2 drops of glue. Glue the support ring.
49.  Glue the bearing brace in its place.

NOTE: We recommend leave the shaft and bearing ball in its place during gluing bearing brace.

CAUTION: DO NOT FORGET PUT BEARING BALL INTO THE FRONT BEARING. 

50.  Cut the installation blocks with sharp chisel and knife to the triangular shape. 
Photo 37. Finished bearing brace.
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51. Install the wheel. For that remove rear bearing and turn the wheel onto the shaft.
BRASS CRANK

52. You can be creative and make from included piece of brass your own shaped crank (take a look sample photo 44 below). 
The brass is soft enough to be workable with a metal handsaw, rasp and file.  Take your time for fine sanding (320 or 400 grit sandpaper) and polish. It is possible to make from this piece very beautiful and personal accessory for the instrument. Piece of brass has predrilled and threaded holes ant it is fitted in its place.

NOTE:

To avoid future darkening the brass crank use metallic lacquer for coating that. Don’t forget to polish and coat with metallic lacquer all outside brass pieces (screw heads and crank handle knob).

53. Install crank handle. 

If handle is too tight after full tightening the crank shaft, then you can remove a little wood from the end of the crank handle, try until handle stars turning without backlash.
NOTE: To avoid crank handle making scraping sound just put a few drops machine oil into the handle hole before final assembling the handle.

If you need to get handle turn more smoothly and quietly we recommend wind simple cotton yarn between brass crank and handle. Put a drop of oil.
APPLYING THE FINISH
54. For finishing remove the wheel, shaft and rear bearing.

55. Glue the strap buttons in its places. 

56. Some suggestions on finishing (you should use only one of the following options)
OIL - an oil finish will give low lustre appearance, but brings out the natural colour of the wood grain. Usually it does not give a strong surface protection. Oiled surface can be dirty after using instrument longer time.
SPECIAL MUSICMAKER’S VARNISH – read the producer or seller specification and applying instructions.
LACQUER – popular and usually gives moisture proof protection. You need do follow the producer or seller specification and applying instructions.

SHELLAC or FENCH POLISH - old and traditional finish. It is not moisture proof. Getting good high lustre results needs experience and special skills. Gives deep and beautiful lustre and brings out natural grain of the wood.

Crank handle is already waxed. 

Use for pegheads and strap buttons same finish as for instrument body. 

CAUTION: Do not use any finish for peg tapered shaft.

It is possible also to use some stain and colour your instrument body, if you dislike the natural colour of the wood. We usually do not recommend stains for symphony, because they are made from naturally beautiful woods as maple and mahogany. These woods look very nice with just a clear finish.

57. After finishing the varnish is time to start final assembling and setup of the instrument. Start with wheel and pegs.
58. Install bearing ball, shaft, wheel and rear bearing. 
59. Be sure that shaft is turning freely and without backlash. Tighten or loose the rear bearing screws if necessary. For fine tuning it is possible to remove little wood from the bottom of the rear bearing hole.
60. Use a 1,5 mm drill bit to bore a hole in each tuning peg for the strings. The holes must have around 10 mm distance from peghead underside. For bourdon it is recommended to use 1,7 mm drill bit.
61. Install three tuning pegs into the peghead as shown on photo. To make a pegs turning smoothly and without slipping rub just a little peg soap on each tapered shaft.
Photo 38. Prepared tuning peg.
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Photo 39. Installed tuning pegs.
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Keyboard SETUP

62. Start with final fitting of the keys. Remove carefully flowed drops of varnish from the key holes.
63. Wax the keys and fit them properly. 
NOTE: The keys should slide freely enough that they will fall out when the body is tipped at a 45 degree angle. 

64. Press the small nuts into the holes underside of the key. It is enough if you just hammer in them with small hammer. During screwing tangents the screws will tighten nuts in its place.
65. Cut the key stop pins. Diatonic keyboard key stop pin length is 20 mm, for chromatic keyboard tone key stop pin length is 25 mm and halftone 15 mm.

66. For fitting the stop pins into hole taper the hole with round needle file. Taper the stop pins lightly as well using sandpaper and file. Mark the tapered end with some colour marker.

67. Glue the long felt padding for soft stop the keys during playing.

68. Install the keys, key stop pins and screw tightly the tangents.
Photo 40. Installed keys, key stop pins, padding and tangents.
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NOTE: Tangents must be stand on the key tightly on the full bottom. Sometimes is needed to remove very little wood from middle area on tangent bottom. Use for that scraper or knife. Be careful, it is easy to remove too much, so you can meet difficulties to get tangent stand straight up on the key.
THE STRINGS

69. Mark the correct positions for the string holes on head end block and for the notches in the bridge. 

Melody string must be positioned in both ends on the centreline of instrument. Drones (string centreline) right positions are 28 mm from the sides. Mark those measurements with the up-down lines inside of the head end with right-angle. 

70. Mark the correct height of the string holes. Melody string height is (string centreline) 110 mm from the bottom of instrument. Drones (string centrelines) height is 102 mm from the bottom of instrument.

71. Use the same drill bits (follow step 61) to bore string holes.

NOTE.  Use an awl to punch-mark the hole locations before drilling, so your drill does not “drifting”. Correct position of these holes is extremely important. You can use 1mm drill bit before and make hole wider with 1,5 or 1,7 mm drill bit.

Before drilling those holes we recommend to leave keys in its place and remove just tangents from the first 5 keys. So your electric drill can not fit down into the instrument. It is NORMAL because these holes MUST be drilled at an angle, aiming toward direction of the peg holes.

Photo 41. String holes from inside of instrument.
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Photo 42. String holes from inside of instrument.
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72. Drill the holes through tail end as well using same drill bits (follow step 61).

CAUTION: Sometimes happens that inexperienced makers will damage strings during cutting bridge notches or wheel final adjustment. We strongly recommend use some simple guitar nylon string instead expensive gut string during following instrument setup steps.

73. Make the simple knot in the end of the string so string cannot pull back through the holes. Install the melody string by threading it through the holes in tail end block.
Photo 43. String thread through tail block.

[image: image45.jpg]



Photo 44. String thread through tail block.
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74. Thread the other end through the holes in head end block and tuning pegs.  Wind the melody string up (4-5 rings) tightly by turning the tuning pegs.
If tuning pegs turn too easily, just push them further into the peghead as you turn them. If they become too hard to turn when pushed firmly, you can add little more peg soap.

75. Use a sharp chisel, half-round file and sandpaper to make notch for melody string on the bridge. Make notch deep enough so the melody string will contact the wheel.

76. Check continuously the string position in the notch on the bridge and over the wheel.

77. When the notch correct deepness and angle is achieved, sand the notch of bottom with 400 grit sandpaper and apply very little soap, to get string running very smoothly over the bridge during instrument tuning.

Photo 45.  Correct string position in the notch on the bridge.
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Photo 46.  Correct string position in the notch on the bridge -view from side.
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NOTE. First position will create buzzing sound.
Photo 47.  Correct string position over the wheel.
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CAUTION: Take your time and be careful not to file notches too deep. It will be difficult to fill them later if you need to raise the strings. 

78. If the string notches are deep enough but you still haven’t able to achieve the correct string position over the wheel (photo 47) you must correct the wheel edge angle. 

It is the safest way to make that with sharp scraper or chisel. Lay a small piece of wood on the side, bearing brace and bridge ear. So you can hold the scraper or chisel very firmly on the piece of wood so the sharp edge of the tool just contacts the wheel. Rotate the wheel toward to the chisel. Hold the tool blade as steadily you can, letting the blade scrape against the turning wheel. If it only contacts the wheel at one point in the circle, that’s fine. Let the tool remove that high point of wood. You must achieve, that the blade will make continuous contact with rotating wheel. 
If the wheel has side to side wobble, turn your tool blade against the edges of the wheel and scrape the corners. 

Inspect wheel surface very carefully and remove all scratches. After that sand the wheel with sandpapers 240, 320 and final sanding with 400 grit sandpaper. Just hold the sandpaper against the wheel and turn.

NOTE. Take your time and if you are not satisfied with results try it later again. It is the most important and critical part of tuning symphony. Uneven wheel will create unstable melody, because it pushes string up and down. You and your listeners don’t like that.
79. Now you can try your symphony with gut melody string (string D1097). 
80. Apply the rosin by holding rosin cake against the wheel and turn crank.  The melody string should just start make the sound without cotton. Tune the string to the correct pitch. Be careful and don’t damage your cut string. After getting sound apply the cotton, because the strings need some padding to protect them from wearing. At the same time cotton makes string contact with wheel better and you will hear the real symphony melody. After applying the rosin polish the wheel with straight edge of the wood block.
81. Install other strings, trompette (string D1104) and bourdon (string D1145) using the same steps, just you don’t need to tune wheel anymore. 

82. Make the shallower notches beside a main notches as on photo, so you can „SWITCH OFF“  the strings later.

Photo 48. Ready bridge notches.
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83. If any notes sound out of tune you can correct the pitch by tuning the tangents. 

THE LID

84. You can be creative and make your own personalized lid. Mahogany piece included into kit is little bigger. You must cut lid exactly after your symphony body.

85. Use attached piece of wood to create your own decorations. Holes in sample rosettes are 20mm, 15 mm and 6mm. Diameter of decoration rosette is 60 mm. 
Photo 49. Sample of ready made lid.

[image: image51.jpg]



86. Varnish the lid.
87. Glue the lid padding’s (cut the short felt to 10 mm pieces).
Photo 50. Lid padding’s. 
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88. Install the lid using hinges provided. Place the hinges on opposite side where the key buttons will be. Hinges distance from the ends of lid is around 60mm.

89. Cut the shallow mortise in the side for the hinges, as shown. So the lid will lay firmly on the padding’s when closed.

Photo 51. Hinge installation. 
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Caution: The tiny screws what are included into kit may be bit too long for lid. Shorten them at least 2 mm before screwing into lid. Be careful. It is easy to break them. Make a hole for screw with 1,5 mm drill bit. Use a light silicone oil to screw in them.

90. Install the lid fastener. As wood likes sometimes to take the curve in different air humidity conditions, you can avoid that by choosing the optional lid fastener position according photos shown below. So lid will be always closed firmly against the padding’s. In case of optional position you should make 10mm round notch into lid edge for the fastener.
Photo 52. Standard lid fastener position on peghead. 
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Photo 53. Optional lid fastener position. 
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Congratulations! Your assembling result should be look like this. 

Symphony
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