How to Build a 43 note Calliope

Now if you arewondering what on earthisa"Caliope" ? (pronounced 'cal -eye-o-pea dthough some
American aficionadospronounceit ‘calleyopey’) .Calliopewas the Greek Muse of eloquenceand
heroic poetry. How she got mixed up with abrash musical instrument isanybody'sguess. Inthe pipe
organworld Calliopewasoriginaly asteam driven organ comprising thinwalled tubular brasssteam
whistlesinamusical chromatic scaleand played from akeyboard or aor apianotyperall. It was
invented by JoshuaC. Stoddard and first displayed in 1856. Thefirst instrument had 15 whistles, of
graduated sizes, attached inarow to thetop of asmall steam bailer, originaly played by acylinder with
protruding pinslikeabarrel organ. Later, Stoddard repl aced the cylinder with akeyboard, the pipe
valveswere operated by wiresattached to thekeys, inthisform it wasfirst played by hisdaughter
(perhapsher namewas Calliope ?). Because of the high pressuresused, it wasvery loud and brash and
meant to attract attention. Calliopes appeared on river boats (paddle steamers) and were played to
announcethelr arrival at river towns. They were a so often empl oyed by showmen running carouselsor
other amusements, or by circusfolk during theearly part of last century andinthelate 1800's.

Photo 1. TheTangley Calliope
Theair calliopeof course usesair and not steam and it too was usually run on high pressurefroma
blower powered by either apetrol or electric motor . The one described hereisrun onlower pressure
(about 3incheswater gauge) but it can be run on higher pressure (up to about 8 inches, some commer-



cial onesused up to 28 inchesor between 3/4 and 1 1/2 PSI) but more of thislater. The project
started through discussion between 3 friendswho have aninterest in organs, and theatre organsin
particular. Thebasisfor ideas on congtruction wasfrom an articlewritten by A.K. Brill describingthe
congtruction of a43-noteair caliopeand two commercia calliopes, the American Tangley and National
Cadlliope,. Brill wasan interesting character, a Jewish newspaper reporter, he established severd Illinois
papersand had an chequered career. Standing 5 ft 5 incheshe became alion tamer's assistant, was set
upon by amob after publishing astory about alocal politician who placed boxesin front of dot ma
chinessothat children could gamble, and got fired from one paper after exposing amayor who turned
out to be astockholder of the paper heworked for.

Hewasinterested in circus, carnival and illusionist equipment and for yearswent about examiningiit,
making measurementsand drafting plansfor what he had seen. Hethen catal ogued thismateria and
soldindividua plansof variousitemsfor twotofivedollars. Hedid thisfor many yearsand hisplans
werewidely used. He once claimed that 40,000 people had earned aliving from hisplans. Hedid write
up plansfor a28 pipe calliope run by avacuum cleaner motor.

Theideaof adopting automati c operation using modern el ectronic control with themusic recorded on
E-prom (Erasable Programmable Read Only Memory) was seen asafeas ble option sincetwo of the
group wereelectronic whiz kids. They have now departed to other climes so automatic operationis
now based on computer MIDI files.

Originaly wewere going to construct the pipes of brassand somewere made of brassand copper pipe
from the scrap metal yard. However the scrap metal yardisan unreliable source, socommercialy
avallablemateria wasinvestigated. Thinwalled brasstube of therequired dimensionsisno longer
availableand commercidly availablebrassproved to be prohibitively expensive so dternative material
wasinvestigated. Plastic drainage and water pipewas considered the best dternativesinceal material
could be obtained for about $50. Other material was sourced from garbagetip recycling depotsand
included vacuum cleaner motors (for the blower) at $3 and el ectronic organ keyboardsfor about $5.
Solenoid valvesto operate the pipesare abit more problematical, luckily, one of the membershasbeen
collecting pipe organ componentsand had severd pipe chests containing solenoids. Otherwise, solenoid
vavescan bequiteexpensive. Inthe USA, Peterson Organ Coinlllinoiscan supply solenoidssimilar
to mineat about US$4.50. If you can't get these sol enoids, you could try plumbing and gardenirrigation
suppliersor search theinternet for solenoids.( One of my web correspondents suggested that Pinbal|
Machine manufacturersareagood source of solenoids). You might find something you can modify to
suit your needs.

Congtruction of the pipesisthemost difficult part of the project and detailsof construction of both
metal and plastic pipewill begiven here. Itisadistinct advantageif you havealathefor thispart of the
project. A metal lathefitted with both compound and cross dide makesthe construction much easier.
However construction can be done using awood lathe but you will need torig up some extraattach-
ments, particularly for constructing plastic pipes. A littleingenuity would probably enableyou to con-
struct plastic pipeswithout alathe. You need some sort of aspindleto hold the pipewhileyou cut the
dots. Metal pipes(thatis, brassor copper) aressmpler sincethe pipe consists of two parts connected
by soldered bridges.

TheWind Chest

You will probably need to build thewind chest before you makethe pipessinceyou will need asource
of air for setting thegap and for voicing and tuning.
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The chest top and bottom are constructed from 12mm or 16mm fibreboard (MDF). Thesideswere
made from 20mm solid timber, in my case 150mmX 19mm DAR pine. Dimensionsto thetop were 3ft
by 1.25ft (900mmX375mm approx.). A regulator vaveisfitted on the baseto spill excessair andis
adjustableto set therequired pressure. The cone shaped design wasfound to be better than atrap-
door typebecausethehigh air volumetended to draw it closed dueto the Bernoulli effect.
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Pipe L ayout on wind chest top (not to scale)

Theair supply wasfrom an old vacuum cleaner motor but any blower which deliversapprox. 20 cubic
ft per minutewill do. Thevacuum cleaner motor isvery noisy and requiresextensive covering with
sound-proofing plastic foam. Thebox covering themotor will vary insize according to thedimensions
of themotor. | used a1200 watt motor but asmaller one (say 800 watt) would probably be adequate.
Better still would be ablower powered by aninduction motor sincethiswould beamost silent. How-
ever, oncethecaliopeisplaying, it will drown out the noise of themotor! Inorder to measurethewind
pressure, you will need amanometer whichisapiece of clear plastic tube bent into au-shapeand

partialy filled withwater, and witharuler at one sideto measurethewater column displacement (see
fig3)
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The Solenoids
Thesearelikely tothemost difficult itemto acquire. | used pipe organ solenoidsasillustratedinfig 4.
other suitable solenoidswould be oneswhich have ashaft movement of about 8 mmandtowhicha
circular disk can be attached to act asavalve. They should operate on approx. 12 to 24 voltsDC
depending on the power supply you use. Such solenoidsare used by James Andertoninthe UK ( see
hisweb steat:- http://www.organeze.freeserve.co.uk/index.html .htm#fou). The solenoidsarewired with
oneend of the coil solderedto an earthing rail of thick copper wirefixed to the underside of the chest
top. Itisagoodideatofit spark arresting diodesacrossthe coil terminalsif not already fitted. The
other end issoldered to individua wiresto form acablewhich isconnected to the keyboard switches.
Herel used computer ribbon cable of 50 wires (numbers 1 to 43 for the solenoids and number 44 and
45for theearthingrail, leaving theremaining 5 as pares) which exitsthe chest laying flat ontheedge
between thetop and sidesof the chest. A gasket of leather or suitable material around thetop edge
ensuresthat thereisvery littleif any air leakage.

PipeConstruction

1. Metal PipesThinwalled brasstubingisno longer available. or, if availableisvery expensive.
Drainageand water pipeinbrassor copper ismuch thicker and the sizesavailable do not follow
closely theided sizes listed intable 1.( given below inimperia measurements). Youwill need to select
themost gppropriate sizesavailableand make subgtitutionsfor sizeseither side. Thelistintable2
showstherelationship between thelength and diameter of pipe, musica noteand frequency inmetric
units, together withthe substitution sizesfor plastic pipes.



Tablel

(measurementsininches)

Tube Qy Tube Tube Base Gap I nl et Tuni ng
No. . D Len Len Plate dia
1 1 3-7/16 20 2 1 1/16 3-7/16
2&3 2 3-3/16 18-1/2 2 1 5/8 3-3/16
48&5 2 2-15/16 17 2 7/8 9/ 16 2-15/16
6&7 2 2-11/16 15 2 7/8 9/16 2-11/16
8&9 2 2-15/32 13-1/2 2 7/8 1/2 2-15/32
10811 2 2-3/16 11-7/8 2 13/ 16 1/2 2-3/16
12&13 2 1-15/16 10-3/4 2 5/8 7/16 1-15/16
14&15 2 1-11/16 9-5/8 1-1/2 9/ 16 3/8 1-11/16
16 17 2 1-11/16 8-5/8 1-1/2 9/ 16 3/8 1-11/16
18 19 2 1-11/16 7-5/8 1-1/2 9/ 16 3/8 1-11/16
20 21 2 1-7/ 16 6-7/8 1-1/2 1/2 3/8 1-7/16
22 23 2 1-7/ 16 6-1/8 1-1/2 7/16 3/8 1-7/16
24 25 2 1-3/16 5-5/8 1-1/2 5/ 16 5/16 1-3/16
26 27 2 1-3/16 5-1/16 1-1/2 5/ 16 5/16 1-3/16
28 29 2 1-1/16 4-5/9 1-1/2 5/ 16 5/16 1-3/16
30 31 2 1-1/16 4-1/8 1-1/2 5/ 16 5/16 1-1/16
32 33 2 15/ 16 4 1-1/4 3/ 16 1/4 15/16
34 35 2 15/ 16 3-3/4 1-1/4 3/ 16 1/4 15/16
36 37 2 13/ 16 3-7/16 1-1/4 3/ 16 1/4 13/16
38 39 2 13/ 16 3-1/4 1-1/4 3/ 16 1/4 13/16
40 41 2 11/ 16 3-15/1 1-1/4 3/ 16 1/4 11/16
42 43 2 11/ 16 3-11/16 1-1/4 3/ 16 1/4 11/16

Metal pipesconsist of six (6) parts. basetube, base plug, inlet pipe, saddles (or stand-offs), main pipe
(whichistheresonator) and tuning plug andisillustrated in photo 2. Plastic pipeshaveaonepiece
tubeinwhich dotsare cut and consist only of thetube, base or inlet plug, inlet pipeand tuning plug and
isillustratedinfig5.
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Table 2

Pi pe# Note Frequency Pi pe. Al't Resonator Base H gap Lo Gap Total Tot al
(hz) 1.D Dia* Length Length | ength Lengt h
(mm (ins)
1 F 174.61 87.00 3 1/2 508.00 50.80 25. 40 21.39 548 25.99
2 F# 185. 00 87.00 3 1/2 508.00 50.80 25. 40 20.67 546.00 24.50
3 G 196. 00 87.00 3 1/2 469.90 50.80 25. 40 19.96 546.00 24.50
4 G# 207. 65 76.00 2 1/2 469.90 50.80 22.23 19.40 505.00 22.76
5 A 220. 00 76.00 2 1/2 431.80 51.80 22.23 18.50 505.00 22.80
6 A# 230. 08 76. 00 2 1/2 431.80 50.80 22.23 17.60 454.00 20. 75
7 B 246. 94 76.00 2 1/2 381.00 51.80 22.23 17.10 454.00 20.79
8 C 261.63 76.00 2 1/2 381.00 50.80 22.23 16. 40 408.00 18. 94
9 C# 277.18 76.00 2 1/2 335.28 51.80 22.23 15.70 408.00 18. 98
10 D 293.67 56. 00 2 1/2 335.28 50.80 20. 64 15.00 373.00 17.50
11 D# 311.13 56. 00 2" 301.63 51.80 20. 64 14.40 373.00 17.54
12 E 329.63 49.00 2" 301.63 50. 80 15. 88 13. 80 340.00 16. 01
13 F 359. 23 49.00 2" 273.05 51.80 15. 88 13.30 297.00 14. 36
14 F# 369. 99 41.00 2" 273.05 38.10 14. 29 12. 60 297.00 13.76
15 G 392. 00 41.00 2" 244.47 38.10 14. 29 12. 00 271.00 12.73
16 G# 415. 31 41.00 2" 244.47 38.10 14. 29 11.50 271.00 12.73
17 A 440. 00 41.00 2" 219.08 38.10 14. 29 11. 00 246.00 11.75
18 A# 466. 16 41.00 2" 219.08 38.10 14. 29 10. 60 246.00 11.75
19 B 493. 88 41. 00 1 1/2 193.68 38.10 14. 29 10. 10 225.00 10. 92
20 C 523.21 37.00 1 1/2 193.68 38.10 12.70 9.70 225. 00 10. 86
21 C# 554, 37 37.00 1 1/2 174.63 38.10 12.70 9. 30 205. 00 10. 07
22 D 587. 33 37.00 1 1/2 174.63 38.10 11. 11 8. 80 205. 00 10. 01
23 D# 622. 25 37.00 1 1/2 155.58 38.10 11. 11 8.50 189. 00 9. 38
24 E 659. 26 30.00 1 1/2 155.58 38.10 7.94 8. 20 189. 00 9. 25
25 F 698. 46 30. 00 1 1/2 142.87 38.10 7.94 7.80 175. 00 8.70
26 F# 739.99 30. 00 1 1/4 142.87 38.10 7.94 7.50 175. 00 8.70
27 G 783.99 30. 00 1 1/4 128.59 38.10 7.94 7.20 164. 00 8. 27
28 G# 830.61 27.00 1 1/4 128.59 38.10 7.94 6. 90 164. 00 8. 27
29 A 880. 00 27.00 1 1/4 117.48 38.10 7.94 6. 60 151. 00 7.76
30 A# 932. 33 27.00 1 1/4 117.48 38.10 7.94 6. 30 151. 00 7.76
31 B 987.77 27.00 3/4 104.78 38.10 7.94 6. 00 144. 00 7.48
32 C 1046. 30 24.00 3/4 104.78 38.10 4.76 5.80 144. 00 7.36
33 C# 1108. 73 24.00 3/4 101.60 38.10 4.76 5. 60 132. 00 6.88
34 D 1174. 66 24.00 3/4 101.60 31.75 4.76 5. 30 132. 00 6.63
35 D# 1244.51 *24.00 3/4 95. 25 31.75 4.76 5.10 124. 00 6.32
36 E 1318.51 21.00 3/4 95. 25 31.75 4.76 4.90 124. 00 6.32
37 F 1396.91 21.00 5/8 87.31 31.75 4.76 4.70 119. 00 6.12
38 F# 1497.98 21.00 5/8 87.31 31.75 4.76 4,50 119. 00 6.12
39 G 1567.98 21.00 5/ 8 82.55 31.75 4.76 4,26 115. 00 5.97
40 G# 1661. 22 17.00 5/ 8 82.55 31.75 4.76 4,04 115. 00 5.97
41 A 1760. 00 17.00 5/ 8 100.01 31.75 4.76 3.82 112. 00 5.85
42 A# 1864. 66 17.00 5/ 8 100.01 31.75 4.76 3.60 112. 00 5.85
43 B 1975. 53 17.005/8 93.66 31.75 4.76 3.39 100. 00 5.37

pipes 37 to 43 were made from el ectrician’s plastic conduit
* pased on available plastic drainage and water pipe, these figuresin inches because of varying I.D. in
commercial pipesHi gap isthe gap for high pressure and Lo Gap isfor 3 to 4 inches water gauge



In making either meta or plastic pipesyou will need to makethe base plugsand tuning plugs. | used
finegrained Australian hardwood (Jarrah) but any densetimber whichisfinegrained and stable
should do. Avoid softer woods asthesewill dehydrateanfall out of the pipe. The base plug should be
adrivingfitinthe base of the pipe. It consists of the base, asemicircular section groove about 3/4 of
theway up intowhich holesaredrilled towardsthe centre, meeting avertica holefromthebase. This
istheair way (or languid of organ pipes). Thetop of theplugis1.6 mm (or 1/16thinch) smallerin
diameter than the baseto allow acircular stream of air to be directed against the bevelled lip of the
maintube (seeillugtration, fig 5). This 1.6 mm differenceis cons stent throughout therange of pipes..
Thisresultsinabout 0.8 mm (or 1/32ndinch) gap al theway around. Thisisvery small and requiresa
measure of precisionin manufacture, andinredity, requiresalathe. Andternative plug could be made
from 3flat disks separated by spacers, either metal or perspex or somesuch, thetop disk being 1.6 mm
smadller diameter than the other two.(seefig 6.) Tip: tofit thebase plug so that thegap isevenal around
theinsdeof thepipe, useagear puller. First fit the base plug just inthe pipe, squareit up thenfit the
clawsinthe dots(seebelow) or over thetop part of the base pipeand fit asmall pieceof metal over
the base holefor thetip of the advance screw and then simply screw it up until thetop of theplug
contactsthe claws(fig 6a).

Alternative Base Plug

top disk
1.6mm smaller

Base disks

Fig6

Thetuning plugisstraightforward. Itisadisk about 12mm ( 1/2 inch) thick (thicker for thelarger
pipes) whichiscovered in soft leather and afirmtotight fit in the top of the pipe. For leather you could
try aleather clothing maker for scrapsand offcuts. Thethinner the better, liketheleather inkid gloves.
Youwill needto overlap theleather over thelower edge of theplugto stopit jamming and wrinkling
up. Alternatively you could use thick paper tape such asthat used by plastererstojoin plasterboard.
Screwed into thetop of the plug isascrew eye of appropriate sizeto alow theplug to be pulled up the
pipefor tuning. The screw eye needsto be brazed or silver soldered wherethering contactsthe shaft
to prevent it opening up when pulling the plug up.

Voicing metal pipes

With metal pipes, makethe basefirst and attach the bridgeswhich should be bent inwardsdightly to
firmly clasp the base of the maintube or resonator. Thiswill allow youto didethetube up and down
tofind thebest position of the gap (called the mouth in organ pipes) for the pipeto sound best. The
tuning plug should bein place and when the pipe soundsbest, try to get thetuning plug at about the
right position for the note being tested. Thiswill ensurethebest gap for that note. Thegapsgiveninthe
tablesabove are approximate and will vary dightly according to other factorse.g. thesize of the languid
andtheair pressure used. The bridges are made from brass or copper stripsabout 5to 10mm wide
and about 25mm long, depending on the size of the pipe. You will need 6 bridgesfor thelarger pipes,
reducing to 3for thesmall pipes(lessthan 25mm diameter). | made aformer from steel bar for making
the bridgesasillustrated below. The centre pieceishinged and to makethe bridgesmply lift the centre
flap, insert astrip of brassor copper, |et theflap down and belt it with alarge hammer.
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Voicing Plastic Pipes

Plastic pipesneed to have dotscut inthe side to form themouth. Before cutting thed otsyou will need
to determinethewidth of the d ot (mouth) which can be doneby making acollar asinfig. 8. This a
piece of pipe, about 2incheslongwith openingscutinitandwith avertical cuttoalow itto be dipped
over abase, again about 2 incheslong into which abase plug isfitted. Thecollar should be gluedtothe
base, thiswill then allow you to dide the main tube up and downto find the best gap for voicing aswith
themetal pipes. Thebottom of thetop tube should be bevelled at an acute angle (less than 45
degrees).Oncethe best gap isfound for that noteit should be carefully measured with vernier callipers
(oneof themost useful measuring tools you can have) for thiswill bethewidth of thedot. For the
larger pipes, six dotswill need to be cut around thetube, reducing to threefor thesmaller pipes. The
length of the d ot isdetermined by measuring the outside diameter of the pipeand multiplyingthisby Pi
(22/70r 3.14285) then dividing theresult by the number of dotsrequired. Leave 10mm between the
dotsfor thesupports, that is, thed ot is 10mm shorter than thefigure derived above.

Thisisadelicate operation. | used aDremel tool with a3mm cutter to makethedots. First mark the
position of the d otson the pipewith pencil and then mount the pipe on thelathe spindlewith abase
plug partialy inserted and squared up, thisisthe part the chuck jawswill grasp. Itisuseful to havea3-
point steady for the other end of the pipeto holditinlinewhilecutting thedots. The Dremel tool was
mounted on thelathetool pogt, first at 90° to the pipe, advanced, cutting into the pipewith the cross
dideadvanceat lower end of the position of thedot. The pipeisthen rotated by hand to cut the bottom
part of thedot, the Dremel iswithdrawn, the piperotated to the next dot position and the process
repeated for each dot. Onthelast dot the Dremel ismoved to cut thetop of the dlot with the saddle
advance and the processrepeated asfor the bottom of the dlot. (Make sureyou cut the dlotsdightly
narrower than the required width becausethefinal cut isdonewith theangled cutter). TheDremed is
withdrawn and angled to cut the bevel at thetop of thedot. First position the cutter at one corner of the
dot and rotate the pipe by hand to cut the bevel, withdraw the cutter using the compound dlide, check
thewidth of the d ot with the vernier callipers, rotate the pipeto the next s ot and advance the cutter
with the angled compound slide. Repest thisprocessfor al dots. | know this sounds complicated but
oncethe process has been established, it only takesacouple of minutesto cut thedotsin apipe.



Now, those of you who have been paying attention will ask "why bother with cutting dotsinthe pipe?
Wouldn't it be much simpler to make collarsfor each pipeasinfig.8 Construction would besimilar to
the metal pipes. Voicing would besmple, just gluethe collar to the pipeat the point whereit sounds
best. No need to bother with the hassle of Dremel tool and lathe The base plugs and tuning plugs
could be made on awood lathe by exercising sufficient care. Well of courseyou could but you will

need agluewhichisshock resistant and | haven't been ableto find one. Thetuning dide needsto be
tapped down inthepipeandif quitetight it sometimesrequires quite athump whichisenough to break
the bond between the collar and pipe. The second reason isone of aesthetics- adotted pipelooks
much neater and professiona than onewith acollar, but it'samatter of tasteredly. Mounting the Pipes
Theinlet pipesonmost of thewhistlesare 1/2 inch (12mm) copper pipe except for thelargest whistles
which are 3/4inch pipe (20mm). Thismeansthat thesmaller pipeswill sound much louder than the
larger onesso you will need tofit chokerswhich aresmply piecesof dowe with small holesdrilled
through the centrefitted insdetheinlet pipeto reducetheinlet Sze. Some experimentation might be
needed here but holesof 1/4 inch (6.5mm) or smaller will probably do thejob. Oncethewhistlesare
completethey arefitted on thewind chest asin thelayout diagram given aboveinthewind chest sec-
tion. Thislayout isnot theonly one, The Tangley calliope had thelarger pipesarranged around the
outsidewiththesmaller pipesinthe centre (seephoto 1). Theinlet pipesshould not protrude morethan
thethickness of the chest top (base plate) below the base of thewhistle. Tangley calliopes had threaded
inlet pipeswhich screwed into the base plate. Thisfirmly fixed themin place during transport in street
paradesetc. Note: The spacing of pipesisnot even. Thosein the centre of the rows are spaced wider
apart than those at the ends, particularly for thelower notes (below middle C). Thereshould beat least
20mm (3/4 inch) between otherwise the pipes may not speak ,will speak poorly or will bedow to
speak. ]

Solenoid Power Supply

I made my power supply from atransformer fromanold TV set, using asecondary winding taptogive
approx 10voltsAC. Thiswasrectified by asolid state bridgerectifier with alarge electrolytic capaci-
tor connected acrossthe output, thisgives approx 12 volts DC. However, you should beableto get a
power supply commercialy which hasan output current of about 2-3 amjps. Each solenoid will pull up
to 300 milliamps(mineonly use 120 milliampsat 12 volts) so you need enough current to drive about 6
solenoidssinceitisunlikely that any morethan 6 noteswill besounded at atime. Alternatively, usea
12-volt car battery and acharger.
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Photo4

M ountingthewind chest and keyboar d

Photo 4 showsthe chest an keyboard mounted on atemporary frameto enablefina adjustmentsand
tuning to be undertaken. A cabinet was madefrom MDF to encloseall theworks.(photo 5.) Thisalso
ass sted in muffling the noise of the blower. Theway | have mounted the pipesand blower onthewind
chest alowed thewholeunit to bedid in from theback, alowing easy removal for repair or mainte-
nance. You will noticethat in photo 5 there are actually 48 pipesand apedal board. Thesewere added
asan afterthought to allow theinstrument to be played like aspinet organ. Traditional Calliopes had an
angleiron frame covered with sheet metal and when the brass pipeswere mounted thewhole thing
weighed about 200 kilos or more and took four mento lift. By using timber and plastic you should get
aunit whichweighsmuch lessthan 100kilos.

TuningtheWhistles

Tuning can be done using aportable keyboard to sound the notesfor comparison. First positionthe
tuning side so that the note sounds similar to the reference note on the portable keyboard. Then sound
both together, if out of tunethe noteswill best against one another, thefaster the beat the more out of
tune. Try to get the notes sounding the same without any besats. Thereare alternative methods, the most
accurateisan electronicinstrument used by piano tunersbut if hard pressed you could useamouth
organor harmonical if thetuning plug isvery tight, you can useatool suchasinfig9tolift theplug so
thenoteisflat, it can then betapped down to theright position with apiecetube.



Paintingthepipes

Thewhistlescan be painted any colour youlike. | used paint spray cans(Taubman'sFiddly Bits) in
goldto smulate brass pipesand | found it superior to cheaper varieties. Painting should be done after
thewhistles have been compl eted, tested and tuned because you will need to spray theinside of thetop
of thewhistleto completetheillusion. Pulling thetuning plug up over alayer of paintisquitedifficult so
they need to betunedfirst.

Automatic Operation

I mentioned earlier that it was planned to convert theinstrument to automatic operation using electron-
ics. Originally wewere going to use John Anderton's schemeusing E-PROM (see John'sweb siteat
http://www.organeze.freeserve.co.uk/index.html.htm/). and thisisan option. However,| find MIDI isthe
way to go since second hand computerswith an appropriate sound card ( e.g an old 486) arequite
cheap- al you need isadecoder and driversfor the solenoids, JW Electronicsinthe UK produce such
aboard (see below)

Modifying the Calliopefor 48-noteoperation

For 48-note operation you will need an additional five bass pipesfrom Cto E. Theseare constructed
inthesameway asthe other pipeswith thedimensionsasfollows:

Additional pipes

Note Total Pipe length Pipe D anmeterGap (nouth)

C 28 3/4"(730 mm) 3 1/2"(89 mm 24 nm
C#26 3/4" (680 nm) 3 1/2"(89 mm 24 nm
D 26" (660 ) 3 1/2"(89 my 23 nm
D#24 1/ 4" (616 mm) 3 1/2"(89 mm 23 nm
E 24" (610 mm) 3 1/2"(89 my 22 nm
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If you are pressed for space, you may find that the bass pipeswill not speak properly because of
crowding problems (see" mounting the pipes', above) in which case you could employ an dternative
pipedesign whichreflectstraditiona organ pipeswith asinglemouth. Thismay ook odd, particularly if
you aretrying to present theinstrument asacalliopewith thetraditional circular mouth of caliopepipes.
Alternative Pipes Congtruction detail sfor these pipesdiffer very littlefrom the calliope pipesabove. The
greatest differencesare (1) asinglemouth whichisathird of the circumference of the pipeand much
higher (that isthegap or mouthisalmost half asmuch again) and (2) The base plug hastheair gap going
only athird of the circumference (seediagramsbel ow)

Thebase plug isturned thein the sameway as other base plugs except that it isthe samediameter all
around, except for thegroove. Theair gap or languidiscut with the Dremel tool in much the sameway
asthedot inthe pipeexcept that thematerial iscut away with thefront of the cutter. Thisair way must
lineup withthed ot inthe pipewhenfitted together. If the pipe squealswhen blown, itisoverblowing
and needsto havethe mouth cut higher, the dimensionsgiven aboveisaguideonly and will depend on
the pressure used. You will probably find that thelength of these pipes(i.e. from thelanguid to thetuning
plug) ismuch shorter that thetraditiona calliope pipes.

N ) -
R soe Alternative
Pipe Design
Area cut away to form the
airway (languid)
pipe with single mouth

Fig 10. Alternative Pipe Design

Making The Cabinet
The cabinet was made from Medium Density Fibreboard (MDF). | used 6 mm (1/4") thick board but
you might needto useheavier (e.g. 12mmor 1/2") if theinstrument isto belugged around to fairsetc.
Thelength and width depend onthe size of thewind chest. The cabinet | constructed hasan internal
frame so that thewind chest can be did infrom the back. In addition thetop of thewind chest ishinged
at thefront with acupboard hinge (likeashort piano hinge).and hasafolding strut attached tothe side.
Thismakesit easy to servicethe solenoids and wiring without having to removethe pipes (see photo 6).
Thetopisfastened to the chest with screws aong the back and sides. The keyboard (i.e. thetop of the
whitekeys) should befrom 32 to 34-1/2 inchesfrom the ground depending on whether you have
installed apedal board or not. Therear of the cabinet is closed off by double doorsand castorsare
fixed to the base, undernesth at the corners.
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MIDIfying Your Calliope

Basic Requirements

In order to MIDIfy your caliope, or make it play music automatically, you will need aMIDI interface and
a computer with a Soundblaster card with a Joystick/MIDI output socket. The computer | used is an old
486 with a soundblaster card. You can pick these up second hand for about $50. The software you'll
need isaMIDI player which will play the midi files through the MIDI output, | used AudioRack, which
came with the soundblaster card. It allows you to create a play list for the output. The second piece of
equipment isa MIDI interface board. There are several of these available but the most satisfactory one
isa64-note controller board manufactured in England by jw electronics who can be found on the
Internet at:- http://www.j-omega.co.uk/mtp6.htm or by e-mail at:- john@j-omega.co.uk. The boards cost
$US142 or 86 English Pounds. (about $Aust246 depending on the exchange rate)

Thefollowing table lists the MIDI note numbers needed for configuring the board. You will need to
supply these to the manufacturer in order that the e-prom on the board can be programmed for the

calliope notes
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MIDI Controller Board

ouput M di
No Note Connector ouput
Pi n No. Mdi Note Connect or
Pin
1 32 g# 33 64 e 17
2 33 a 34 65 f 18
3 34 a# 35 66 f# 19
4 35 b 36 67 g 20
5 36 ¢ coupled 37 68 g# 21
6 37 c# coupled 38 69 a 22
7 38 d coupled 39 70 a# 23
8 39 d# coupled 40 71 b 24
9 40 e coupled 41 72 ¢ 25
10 41 f coupled 42 73 c# 26
11 42 f# coupled 43 74 d 27
12 43 g coupled 44 75 d# 28
13 44 g# coupled 45 76 e 29
14 45 a coupled 46 77 f 30
15 46 a# coupled 47 78 f# 31
16 47 b coupled 48 79 g 32
17 48 ¢ 1 49 80 g# 33
18 49 c# 2 50 81 a 34
19 50 d 3 51 82 a# 35
20 51 d# 4 52 83 b 36
21 52 e 5 53 84 ¢ 37
22 53 f 6 54 85 c# 38
23 54 f# 7 55 86 d 39
24 55 ¢ 8 56 87 d# 40
25 56 g# 9 57 88 e 41
26 57 a 10 58 89 f 42
27 58 a# 11 59 90 f# 43
28 59 Db 12 60 91 g 44
29 60 c 13 61 92 g# 45
30 61 c# 14 62 93 a 46
31 62 d 15 63 94 a# 47
32 63 d# 16 64 95 b 48

Qut put Common (positive) 49 50



| used a50-way ribbon cableto connect the calliope solenoidsto the MIDI interface board, the pin
numbersaboverefer to a50-way connector similar to the connector which alowsmeto plug the
solenoid cable either to akeyboard or the MIDI controller.

Selecting MIDI Files

Thereisalarge number of MIDI filesavailable ontheinternet. Most of them are multi-channel since
MIDI canrespond to 16 channels. However, the MIDI controller board can only respond to oneof 16
channelswhichissaected by onboard dip switches. Thismeansthat unmodified MIDI fileswill only
play onechannd onthe calliope so we need to combinethe channelsto the one channel thecalliope
can respond to. Thismeanswe haveto salect music which hasfew channelssince combining several
channelscan lead to unpredictable and confusing results.

Thesmplest MIDI filesto selectispiano sinceit usually only consists of two channels, channel onefor
the mel ody and channel 2 for the accompani ment. The problem now becomes combining the two
channelsto one. Thisisdone by mapping both channel sto the one channel. There are severa piecesof
softwarethat will do thisincluding Cakewalk and Noteworthy composer but thereare many others.
Theseallow youto modify theMIDI filesto map severa channelsto oneand also allowsyouto edit the
musicitsdf.

Coupling

Youwill notefrom thetable abovethat the calliope can only play down totenor C (C below middieC)
but there are avail able outputsfor an octave and ahaf below this. In order that the calliope can respond
to most of these base notesthey are coupled or hard wired to the octave above, for example: output 36
isjumpered to output 48 and so on up to output 47 coupled to output 59. This seemsto give satisfac-
tory resultsby smply shifting the bass notesup an octave.

M IDI Controller Board

Theresultsachieved sofar are quite exciting, having the caliopeplay alot of thoseold popular fair-
ground tuneslike polkas and marches. | hope you have asmuch funwith your caliopeas| have-
Enjoy!
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