i The Cigar-Box Synthesizer s an honest-to-

- God analog monosynth, not unlike the early
synthesizers from Korg, Roland. and Robert
Moog. Our simple little synthesizer is analog

- in that it abuses plain old integrated circuits

Into directly producing continuously variable |

- musical notes and a monosynthbecauseit |

- makes one note at a time and thus can play

| ' melodies and bass lines but not chords.

|  The Cigar-Box Synthesizer builds its thick

tone by layering three octaves of each note

' and offers a musically useful range of about

I - two-and-a-half octaves, with raw punky

 squeals above the high end and thunky mel-

low clicks below the low end. The resuling |
| : '« harnessed with |
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The Cigar-Box Eﬁnheaimisb-u&dmrnlaunmghmnwr the-oo
: r-11e-Coumier
:e-;'raedm a1 CD4083 Cuad NAND Schmity Trigger and a CD4040 12-Bit
nary/Rippk: Counter, We're gotng 1o feed the firet chip back an f#eell in order i

make H functian . 1
u a5 an cecillator, producing a miisically usehul tone. If you're unfamil-

;11%”‘“'“- think of a metronome, which produces a click 4 regular
ared mummxw Mmelraname with the pyramidal wooden case
ranoenn fast enough and your click-clicking on Grandma's piano?). Rimn he met-
bone: h"ﬂﬁﬂ:ﬂmmwmm.1mclmm inlo a single burring
Themm-.;ld“;;hn : Up. the pitch of the tone increasas.
and give back the sanse pich u“"m’mmmﬁjrwmlammmmmn#
latoe i binary, n's acaug] DT Clava (o saveral cotaves) lower. Since the csct
&mmnwmmfﬁ”m’_’“”mﬁpm.m.tminmmma.sm
the divider on i Inpui. and o a3 disorete clicks We feed that stream of pulses i
TRCHIvES, ar ong fog H;I?mérhmm “m&htlrummluafm avacy twall
WErmrmmEmmmmmﬁﬁmﬁzﬂTﬂgﬁl, and so an, thus producing

Aswith ag
at theen h:m',::m' references 1o the clugs in this Project assuma you are loakind
R, with The i -

18, e Botiom b i o mjrhde:m"’h‘. ot half-clrcle notehes 1o the Jedt. In this pos
Finare 172 oW and wrapping around seunterelockwise, a8 shown in
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FIGURE 11-2: The COM093 (Jof) and Ch400
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Tools

. a stardard soldering ki (S0 b appendix

* an electris drill with 3987 apd 14 bita

= Gorilla Ghae

. coarsa-grit sandpaper and a sanding black

- am ampy, Fuch as the Din Chesp Amp built i Projec 12

Supplies

* 2 CD4093 imegrated ciroui [Digi-Key stock #206-2068-5.-ND), aka a Quad
NAND Schmist Trigoes

8 CDA040 integrased circult (Digi-Key stock #296-248-5-ND). aka a 1242
BinaryRippbe Counter’

80,1 uF ceramic disk capaciior (These are ussally marked 104

a 10 yF alectralytic capaction

i 100K ohm variabie resistor; preferably linear tpecs

shiese 10k dhm variabie resisiors, prelerably sudio tapers. oo nedr BEEE
{586 “Aadio Twu[duaarw.:epfplmﬂmi.
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ving card for any facy cardboard o thin plastic)
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Building It

, elindrical oottrol knol that fits crva I!H::ilml'rcl"r-._:m 1004 o Variakg Syart veith 1 plich controtler (shown in Figurs 7.4, o
spgigiar, such 44 RadiShack part #3T4-403 T, I-I'l!l"‘I overnight Talkoe & 5" length of coal hange: dor s =1
. mare conirsl kxobs, eliter the same as abave of SO bing M ghat it hooks gy arcund 1he emd of your e indsical T
glish, such as RadioShack part #274-415 al playing ard; nks will serve a3 o stylish knab cover Pyt g e
4 f-va battery elip Garitia Glag in he cemter of 15 playing-card 2ode. Frecs
he glue (forcing some ot around ks edges), and then |
ﬂ&"":“mr:ll P.Flpﬂl J-J“"n moTE '._'Iil]l'.‘ o cover the wire [ needed o 1 ks &
& mamentary pash-Buiton swinch, such as a doorbell swiich this dry erparnagiht. Bomembsar (b Gorilla Cue foams as i
& eigar bag er similar gnolosung [ifthe smRar can dry indo a big foamy mess
24-gauge meulated hook-up wire (Stranded is beter, and o might wags 1
et peveral colors 10 help you kep connections straighs ) s
£2- o 24-gaime bare bus wire
a aimall primbed ciroai board, such as RadioShack 8276144
double-nidnd foam apa
I:'-'l'lﬂ'ﬂ.l bul stroegly recommended) o 14-pin [ socket and o 16-pin 1
sclet [ fou can substinge an 18- ar 20-pin sacket Bt tia | U-F:i:l o il &
eazer 1 fnd any of themn will work: fine.)
1 1,
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: ipouit board {FL
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j will put up with 4 g e S :
] MHOTE: Abough those IS WLPY Ry pnimstslind B0
Joll ol static will fry then U—”“J“-""Wm - eep o Lint |
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Ay the chips in place.
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FIGVEE iT-8: T Cigar-Box Syntbesiner croud

Sincs these two chips are in the sams famiby, they have stmilar layouts (even thoagh
tha CDACE) paly has 14 pins and (ke CLMO040 has 16), Both gel posser oo thair bl
pin (uppar-lel corner). and both are tied 1o the ground by fhe last pin on their bot
Boen row (tiaat |s, the ane disganal fram the pewar pin: pin T on the CO408G and
pin & om s CTAMOL Pin 11 0n e CO#0MI0 alao ties to ground, so siart by dlip
pang the 14-pin socket fo the CEM0G3 inlo the top of the circult board e, leaving
I ey o Sbove i), and then adding th sociot far tha CDAD40 four rows
Eedonw (Lo Imaving threw rows ol ampity holba betwisen tharm, sed Figuso 17-0)
Crltaat 1hem 5o that i 11 o e COMO40 (1he Jowsr ohip) linoes ugo with pin T ol the
CEAORS To enswre the sockots stay in place as you work, oarefully fip the board
i el bl dlown the corner pina an each | sockot

*NOTE) mmﬂﬂhmmwmmm Bt all o e sod

fmﬂwmmmmmmﬂwmbﬁHﬂm v mimabers Wil be

i,':"“i‘"“”‘“”*ﬂﬁmmtmwmum cannecting ping o the 1)
mde’“m""“lmmiL and slide i inso the firs: two Bk
sohdes o g0 pina | 2 ofthe CD4093 socket. Now fip the board 0v
e i Vo i | and 3; be carelial not s inadver tently craaie a sokde
the CM003 socket and anothar between pins & and 0, Then place o

o
top (oolce Uhal fhe 18:pin OO0 18 50 aR 18-pin socker, the ot
Bhots ane on the socket's right and)

pimpar froem pin 7 of the G09S socket loward pin 1L of e CTHH0 socke Lo
ing oné Emply hobe botween t mps aned i L of the CIHDSE pocont St

salder this jumper yet {youTl do tat in Slep 51 Tha installed jurnpees and shovs in
Figure 17-7.
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d. Cuta | 14 bandgih of ingulagad
g ol che CiFGUI BOAT ecl Wire, g,
Temst rrlll:r' srhia signal, =0 use whiile). S and Hn both ands Slip ong E?|:I.-F
::l;l:ﬁijcﬁﬂmaﬁunﬁrlln pin 4 af e SO0 sockel. and Bciclar T L[
ih omy

& ! BOCT it 80 e jiime
fhils can u little tricky, EmoR you doat wae 1o shor Jimpar copp
s can be pi oiher end Ehicasgh thee Bl closast b pin 1 m*"-':L:-.,,q

pins 3 and B). Sip

gocinsl, as Ehwn I Flqure }T-10, bt domn'’t salder 1t pat

FIOWRE 17-10: The board thus far

Slip pot A's input ware ina the nexi open hole at pin 10 of the G040 socke, s
soider & and the wire from Step 810 pin 10 Scidar Ehe inpuk of pot B 10 pin 8 and the
P ol pot o pin T

Naw youll acd powar: Clit and strip two wires, ane | 1/2° lang and the cther sewel
ﬂhmwﬂmlnmmwmmﬁnmrmlﬁlul. these
A% power Scemections, so red I8 & good color), Sokder ane end of the | 112" wire
12 pin 18 {the upper-lof corner pin) of ihe CD4040 (i 0., the lerwer) pocket. Fun the
her endt o pin 14 {alad the upper left) of the G093 sockit. Add one end o the
loniges witw 1o pin M. and soldar both wirea 1o pin 14 of the CL4093 sockee. Sokdet
Lhe “ﬂ”hmwnhw S of your push-bution swiich

r:-u-md- Of Your §voll Battery clip, and solder the red bead to the remaliis
Ko the iy 20 the bef 8ckge of yorir eircult Board (choose the opn hole cksk
v ground from Sap 5).

Gnu.nmlaguhrumﬂp »
- COmmeR aroues o T CRpaciion 16 pin | of the CD408] and |
“-nm:‘m Srousd. Scbder the Jeg 1o pin | (yeul salder tha other 7%
mqnun.mm""d““‘"”ﬁ-“hﬂmhmmwrmmpuuhwm
MR I ey g U8 anpthing froen 0.0 o o 0,001 i and #t
Farge Hlillrgnu““hqqm“m"m el Jowor 1B

P, Becnn inmiallireg the CHRE Bt Symphes
je= enclaswre. In opder to migim; o ‘-..
thrcigh the MIXET a8 sk as s, i :
bt 4o Tl in 1AL arder) o 1he sitde of the :
(both pots and ks usually nead 112 0 50 \. ]
ragged edaes. Many pots have a | it pix .|_'..-f.= r .
enclosure and keep 1 stesdy brough reroe kit £, aFin
yyou install 1ha pot, either drill a oy hola 1o aercemp v 00

of P&H’.‘! 8 10 anap it ofl. Mourd tha OUTPAL Jack: o the gan
THIXET
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yrd fiog the prois, solcder the and of your spoey

- e EEl QT T of h‘.l:\n bigi
. e sl of e jack {jack hags are diagramed in the SPpendie) ang e .
- -u.."-lj#: being ._'.|:r:|".dl-'rﬂ"-"'"-‘|'-'-"" e ground sgamnst tha oot ﬂ{\:n".
piryes fr by greaund Weiing B0 peat againgt the metal bodies of the poes) Fin

apoudh bus wine 1 neach e Safmmon ground on the lefi edao of tha i
e the bus bom e mpoeal, aliche thes i wiire info the cirowit boarg *-"I'.-:r- fl'!:.-.r.'l.'-.'
T thy

poenmian ground (you shauld have four wires thare: the Black leag frvim 1
Hip PRMIALILNG lag ol il CRrAmC CApacIoT, thi TR Wi from 5_-.0.'_, !E.
bare B lirse you just added].

Finish the audo cutput by soidering the negative beg (the coe Lining yp, .

ghicke siripa) of the mawer s 10 wF alectrolytic capacior &0 the tip bug o0 (he
jirck [agpin, s the sppendix for a detadled ook at winng a jack)
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Siep 15 o Finish pacikaging the Cagar Box Synthesizer, drll rwe holes in the 106 Of the b
i Clje i

ane for the trigger swilch and one far the pitch controller (see Figures 17,15 ,
A=h ey

7 14]—a ferw swipas with the sandpaper will tade out the splitters. Pogeon .
tricpper in thie uppear-lell carner, 50 it's clear of the pach controlles's arm 'I-.:--h
010 It

rescally usedul poction of the pilch contreller’s range of motion i8 thes mickdle fhis

=0 place the bole fior (e one-coniraller pol in the IM‘“E"*WIW‘:-:“_IW;.I“ T

(s allstraied in Figura 1i-14)

Cinoe this pof e frmiy moanted on the enclosure, twist i3 shaft s thee +
funed fully clockwise or coumerciockwise and can be twisted o furiher -fu:i
the o comerodier knab 50 thal iia wire exiension arm poims 1o e lowes ""J|.l| .,,_

net of the beu (&5 shown in Figure 17-14)

FIGURE 17-135 The dutaiio gy
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Step 16

Stap 1T

TIGURE 17-14: Mounfing the lone-coninoller ok

Finish off construction by using doubde-sided foam tage o secups the cess boasd
10 1he irssde ol the cxgar bor Make sare all of the rwitches peots, and jacks am
securs, then add enobs to the mixes pote 1's 250 & good idea io w4 ke doulle-
aiced tape to hald the G-voll battery in place (& metil dhp-stvle Svok battery boide
like RadicShack part #270-328, 1a even better)

The Cigar-Box Synthesizar i ready 1o play righl now. alEbcugh 08  och mone
panrable if you mark ol the scabis on the bl of e box, Gt out your chromatc
tumver, amich pull the arm of your pisch controlier around 59 thal i just uches he
aclge of the box nearest you. Hit the trioger. and see whl nok ol i near. then
nudge the arm clockwise wniil you e gol 4 sobd naural {that i, neither sharp sor
fla) piote. Mark 18 poaition in pensil than eep tadging the arm clockwias, add
ing each mibaequenss nataral not, ey Tl be very close at first n::ﬂ';ﬂ
ot 4o about 1" apart as the piech gets lower. 1 yoi find that your
hm.-ndguq.nhg;m a5 you fuin clockwise, i's because, 2 Siep 6, you scideced ibe
sacond wire 1o ug | of the 100k pot instead of Jeg 3
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FIGURE 17.15, The pin-cut disgrram for the CO4040
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“thmm““‘mw that they regisier as “hog),,

grotoe. bt there is 0o Teason you couldn't add them g yry
Mwumﬂw’ﬁ'mw (ke the mixer we b i
rule, amy time you bring several audio signals io.ge

B
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T Mix o by
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with & 10k chm resisor (a8 we've done on the mixer in Ehn::'" Win i
acdd pwiiches i crdar fo being out the bxamks on pans 2 and 3 o.. uipy
& 10k resstor on the output side of the switch, and soldar
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FIOURE IT-18: Logic disgram of the
COM093 Dual Qs i5veror

In order to shape the Cigar-Box Synibossers ons
mmmﬂnwlﬂwuaqm-wmnlputwuﬂ}_mkx m“:, ey
high-pass fillors (thare are cdcul disgrams i3 Figruem IT-17), Tha bormer fisrs oxp
higgh s an bits koot Cind pss Thectgh. and the Les s oo kow tonss and
bata high ones through-—you are familiar with thess as the trebln and bass kncts on
your storac. Thery're simple and o on the sudic oo fas bl o
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il et the high end, which manifeg, 4
fier of an early '808 synthesizer: a reaqy

hecause the Cigar-Box E?mhﬂﬂigﬁ

pased on classic guitar tone conty, ols, i g 3
) n 0.01 pF and 0.05 pF for the iﬂ"lf-p::: the,




