Music 186 How Do You Deside D, Hall
Where to Pabt the Holes?

In making a garden-hose recorder, bamboo fiute, or any other woodwind-type
instrument, you must eventually = face up to this decision. Here are some
posgibilitiss: -

1, TFollow someone else's detalled instructions that tell you exactly where

to deill sash hole, Or make a ¢lose copy of am existing instrument, merely
placing the holes the same way, Results are likely to be fairly good this
w(ﬂﬁu@mmsﬂmﬁhfﬂl&mﬁmbﬂmm \-5,,)
Jjusiments), but it won't teach you much about why the holes were where
wm- ; :

2. Drill holes more or less st random, talding a chance on whether you will
Llike the result. You might come up with an interesting seale that you

wruld emjoy listening to--there's no law saying we can only use diatounlc
najor sgales, And you might leam quite a bit-«for example, that evenly
spasad holes don't give evenly spated notes--if you try to undarstand why
the resulte coms out as thgy do. But of eourse this procedurs is mest

appropriate to playing with echeap and eamily workable materlals, so tha
it's no big deal to throw one away and turn cut another with a different
pattern of holes., The garden hose is good for this.

3. Drill according to the predictions of a simple theory; for instsnece:
Rach balf-stap on the squal-tempered scale represents a 6f inerease in
fraquency, hence for a complete occtave you need the sequence of frequencies

"i:' ‘!Jcsgl 1‘1229 1'189’ 1-260, 1»335’ 1.1‘&11&,1.;'&98,1.537.1 9&2,1 5782,10888,2

or a subset like the underlined ones that makes & major scale, Bul wavalengths
are inversely proportional to fraguencies, and pipe lengths are half-wavelengths,
80 divide each of these mumbers into one to obtain the sequance
Lo oS, B9, o8, 9, TS, 707, 1667, <630, o595, .56, 520, <500
which talls fractions of the total length of the pipe for mach hole. That

%o the bottom end, and mltiply it by each of these mumbers to tell how far

down from the top to put the holes. Or if you want to get iato "juet" scales,

you can gemerate a elightly different setl,
1, 08893 naw; o7m, ea.Z,; t5939 05333 o

. Unfortunately, the result will not be what was intended. Tiue, it is
informative to discover this, bul you do not want to be taken by surprise
after had work on a really nice piece of

t

4. Realise that the big lasue hare is tha
high a pitch as would completely cutiing off the tube at that same point,
because the hole does not let the air flow a8 freely as an end would; some
szll pressure difference can

presance of the bottom part of the pipe still hss some effect. A complete
theory to deal with this gete quite ocomplicated, but we can quote e usaful
approximate resalt from it. Twem the :
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WEE 0 be the distenss from the asimal ho.l.a domn %o an lmeginasry hole tthm
wowla areyespond to the simple theory of part 3 abwa Let A be the
wese-gsetional avea of the air solwm; that i3, A = 0,785 d¢, vhere 4
15 the iiner dismetaer of the tube. And let D ba the dimat&w of tha bola.
Then b times @D is sppromimately equsl to @ A. This suggests sither
of tyo proceduress

Caicuiete the positicn of the imagirary bole with the simple theory.
Deside how big yoor hole is going %o be, and calculste b = A/€.

Then drill your aciusel hole that much higher wp the twbe.

Lacdde whare you want the hole to ba (perhaps for convenisnee in baing
able te pul your finger on it). - Heasure the distence from them down
to the caleulabed position of the ideal imaginary bhole. Csaleulats

T€ = A%  and make your hole that big.

L. hegexdless of hmeywnahminiﬂal deeision, you would liks {o
hmmmmmhmummgfwcwmﬁm,orﬁmm So you
may want to use these trickss

- IT you want to have your instrumeni in.-tune with others, leave it
& .a.:l.i.i is oo lovg while you gat the mounth-hole working. Then tyim off
the lower end a blt ab a time wnill you get the piteh (wlih no holes yet)
up W what yoeu want for the lowest note in your scals.

B. Woek from ths bottom np, anl findeh each hols ecompletely before going
up tr the naxt cae. Apy time you baskitwack mdnnﬁ.tyluwmholm,
ﬁllmmmngjngmmthmmemuatatm

. Ma%mhhal&mzﬂ.lwatﬁwtthmiﬁmﬁ:ﬂsm Ther il you
Lave gottem the hole 3 1ittle too high on the tube, you will be sbls o
ot by with just leaving the hole &mali. Op Af the hole is too low (and
Fﬂﬁh&pﬂ%@hmlws:mcmmmmmmu Although any
splargsment of the hole mnst raise the piteh, you still have considershle
sontyol, bewmse sulergivg the hole on the upper side will raise the

pitok repidly while enlsrging it on the lower elds will raise the piteh
only slightly. So when you fizst drill the emall hole, the piteh should
ba too low, and as you evlsrge the hole the piteh shonld approsch wheierer
iz demived. If you spproach this piteh too repidiy (the piteh is nearly
right bat you still want a lerge hole), than cub mainly on the lower
side; if you spproach too elowly (the hole is nearly as blg a8 you want
it but the piteh otil) nesds to coms up a lot), then do your sutting on
the uvpper sidesf the hole. -

6. Ii the mtmmtﬁaammtwmmmtw thaamdmtaw,m
emtwwtﬁmamllﬂnmbhﬂem@lyathhﬁd&awmtho
{That is a conpromles--it would fdeally be halfwsy down for the
hmmmtml.rabmtaqum {hglfway to the first open hole)
for the highest.) Or lesking a 1ittls sir fvom obe or another of the
bighey holes mwmmmnmwmme BaRe purpese.




