Physics of Music PHY103 Lab Manual

Making a Fretted Monochord Using the
Tempered Scale

EQUIPMENT and MATERIALS

Guitar pegs (Econonry gutar tuners)

Wood board 8° x 1.57 x 47 (hardwood)

Gutar sinngs

#6 flat washers to held stnng end

Pieces of wood, plastic and rubber to make bndge and nut pieces

17 diameter dnlls, hand dnlls

MNiter boxes, files, rulers, clamps, vices

Fret wire, Fret saw (that has wadth the same as needed for the fret ware)

Smippers for cutting fret wire flush to the neck.

hgital Tuners

Small screwdnvers, extra tuner screws

Utility kamfes

Hand zaws

= Example monochords from last vear

Matenials 1 monochord per lab group. I ordered the fret wire, zaws, smippers and economy tuners from
Stewart McDonald. 1 am shll not sure what the best matenals are for the bnidge and nutz.  Popular seems
to be YWx 47 wood (pickup at hardware or hobby shup} and same i plastic (ordered from Plastruct?).
Alzso shghily smaller squares are good in plastic. The % <" poplar does bend, affecting the pitich I have
recently ordered rectangular files from Stewart ]!-.'I-E[]'-u-nald for making grooves for the bnidge or mut

Satefy Warning: use safety glasses when using power tools. Wear protective

evewear when near an operating drill press. If vou are drilling and other people are
watching the drill, please make sure they too are wearing protective eyewear.

INTRODUCTION

In thas lab we will construct a monochord. We wall use the tempered scale to calculate the location to
place frets along the neck of the monochord.  After we make a working fretted monochord, we wall
measure the accuracy of our

scale. Half notes in the
metal zleeve tempered scale have frequency
that differ by a factor of 211 =

1.05946. Fora string the
fundamental mode frequency 1s
proporfional to the inverse of
the string length

Figure 1: Qur monochord wall

uze one of these economy guitar
tuners so that we can adjust the
tenzion on the sirmg. We wall
mount the tuners perpendicular
Screws go here to fix to their normal onentation zo
the tuner to the board that we do not have to have the
headstock (zee Figure 2) at a
different angle than the gurtar
neck.
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Figure 2. Parts of an acoustic goitar.

CONSTRUCTION

1. Cutaboard. Cutapieceof 1 % x 3" (actual size) hard wood to a length of about 2° 8”. Guitar
strings are only 3° long 30 your beard cammot be longer than that Please use a hand saw, not 2 fret

saw. Lhe fret saws are a specific width to fit the fret wire and are best used for delicate cuthng, not
sawing beards in pieces. We are using a hard-wood zo 1t 13 harder to bend and so that the fretz will not

shp.
2. Installing the tuner

Drmill firzt a 11/327 and then a 1™ hole as shown in Figures 3.4 Center the 17 hole so 1t will be centered on
the center of the tuner. Inzert the metal sleeve into the 11327 hole face that 15 m the 17 hole edge. The

metal zleeve will help keep the tuner from tiling. Dnll 2 very narrow holes for the 2 tuner screws. Install
the tuner. Screw the two holding screws into the tuner.

A note on drilling: Femember to put a prece of scrap wood below the piece vou are dnlling inte when vou
are uzing the dnll press. Otherwize vou will wind up dnlling mto the metal table. Start by dnlling a small

and precizelv located hole before vou dnll a large hole. Use safety glasses. Be aware that the wood can
catch on the drill and start spinning_ It iz good to drill large holes with the drill press. You can start a large

hole by dnlling a small well posihoned hole first.
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17 diameter hole or
square zlot
b -

A I recommend
Figure 3 Showmg 2 holes needed to mnstall that the 1™ hole
the tuner shown in Figure 1. The metal 11/32" hole that does be more distant
sleeve shown m Figure 1 13 mserted into the not need to go all the from the edge of
inner side of the 11/327 hole so that the way through the board the board that
tuner does not waggle. ; has the tuner




