


Ever since conpleting the QWG design, | have felt that it needed a good
buddy. A patch pal! Say hello to QWG s best friend, MATHS

MATHS builds on the tradition set into notion in the 1960's by Don Buchl a
when he adapted the circuits found within anal og conputers comopn to
engi neering |abs, for nusical purposes.
Buchl a's "Al gebraic Processor, Mdel 257" changed the way nusic

synt hesi zers utilized control voltages.

MATHS, a mash-up of the Buchla 281, Buchla 257 & Serge DUSG continues this

great tradition of sculpting the control signals we use to scul pt our sound

si gnal s.

Extra special thanx go out to Kelly Kelbel, Richard Devine &
Aaron Abrans for support in the devel opnment of MATHS.

I nstall ation:
The Make Noi se MATHS is an analog electronic
signal processor/ generator requiring 60mA of +/-12V regul ated power and
properly formatted distribution receptacle to operate. It is designed to be
used within the euro format nodul ar synt hesi zer system
Go to http://ww. doepfer.de/al00_nman/al00t _e. htm
for the details of this format.

To install, find 20HP of space in your euro-rack synthesizer system
plug the 16pin power cable into the euro-rack style power distribution
board, minding the polarity so that the RED stripe on the cable is oriented
to the NEGATIVE12 volt supply line. This is USUALLY at the bottom
Pl ease refer to your case manufacturers' specifications
for location of the negative supply.

Getting to know MATHS
Like its pal the QW5 MATHS is laid out top to bottom and with
symretrical features where the functionality flows fromthe outside inward.

The signal I Nputs are at the top, followed by the magjority of panel

controls and Control Signal |INputs at the center and at the bottom of the
nodul e, the signal OUTputs.

Channels 1 and 4 are identical, each being able to scale, invert or
integrate an incomng signal. Wth no signal applied, these channels may be
made to generate a variety of linear, logarithmc, or exponential functions

upon the reception of a trigger, or continuously when the CYCLE switch is
engaged. The Cycle switch also contains a LED which indicates the activity
on the associ ated channel. One small difference between CH. 1 and 4 is in
their respective Pulse outputs; CH 1 having End of Ri se and CH 4 having
End of Cycle. This was done to facilitate the creation of conplex functions
utilizing both CH 1 and 4.

Channels 2 and 3 are identical, each being able to scale, anplify and
invert an incomng signal. Wth no external signal applied, these channels
will generate DC of fsets.

Al'l 4 channels are normalized to a SUM and OR bus via their respective
QUTputs, so that addition, subtraction and anal og | ogi c OR nmani pul ati ons
may be achieved. Inserting a plug to these sockets will renpbve the
associ ated signal fromthe SUM and OR bus. Channels 1 and 4 have additiona
out puts, which are NOT normalized to the SUM and OR bus. Both of these
outputs are buffered nultiples of their associated main output. By taking
your output fromthis socket, the signal will still be applied to the SUM
and OR bus.
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Signal IN (CH 1,2,3,4): Direct Coupled input to associated circuit.
Channels 2 and 3 are normalized to a +5V reference for generation of
vol t age of fsets.

Trigger IN (CH 1,4): Gate or Pulse applied to this input will trigger the
associated circuit regardless of activity at the Signal IN The result
being a OV to 10V voltage function, aka Envel ope, whose characteristics are
defined by the Rise, Fall, Vari-Response and Scal e/ inversion paraneters.

Activity/ Cycle Switch (CH 1,4): This LED indicates activity within the
associated circuit. It also |eads a double Iife as a push button which
coaxes the circuit to self cycle, thus generating a repeating voltage
function, aka LFO

Ri se Panel Control (CH 1,4): Sets the tine it takes for the voltage
function to ranmp up. CWrotation increases Rise Tine.

Fal | Panel Control (CH 1,4): Sets the time it takes for the voltage
function to ranp down. CWrotation increases Fall Tine.

Ri se Control IN (CH 1,4): Bi-Polar Linear control signal input for Rise
paraneter. Positive Control signals increase Rise Time. Negative contro
sighal s decrease Rise Tine.

Fall Control IN (CH 1,4): Bi-Polar Linear control signal input for Fal
paraneter. Positive control signals increase Fall Time. Negative contro
sighal s decrease Fall Tine.

Both Control IN (CH 1,4): Bi-Polar Exponential control signal input for
entire Function. Positive control signals decrease Total Tinme. Negative
control signals increase Total Tine.

Scal i ng/ Inversion Panel Control (CH. 1,2,3,4): provides for scaling,
attenuation and inversion of the signal applied to the associ ated channel.
When this control is set to NOON, there wll be zero signal. At full CW
there will be maxi mum signal. At full CCWthere will be maxi mum I nverted
signal. Channels 2 and 3 also offer a snmall anobunt of Gain.

Vari - Response Panel Control (CH 1,4): sets the response curve of the
vol tage function for the associated circuit. Response is continuously
vari able from Logarithm c through Linear to Exponenti al

Signal OQUT (CH 1,2,3,4): the applied signal as processed by the associ ated
MATHS channel . All four of these sockets are normalized to the SUM and OR
busses. Inserting a patch cable will renove the associated signal fromthe
SUM and OR busses. Al of these outputs are buffered and capabl e of
accurately driving a 4 way mul tiple.

Signal OQUT Multiple (CH 1,4): buffered multiple of the Signal OUT for the
associated circuit. This socket is NOT nornalized to the SUM and OR busses
and therefore, inserting a patch cable to this socket will not renove the
associ ated signal fromthe Sum and OR busses.

OR Bus QUT: Result of the Analog Logic OR function.
SUM Bus QUT: Sum of the applied voltages.



Tips & Tricks

-Longer cycles will be achieved with nore Logarithm c response curves. The fastest, sharpest
functions will be achieved with extrene exponential response curves.
-Adjustnent to the response curve will affect Rise and Fall Tines.

-To achieve longer or shorter Rise and Fall Tines then available from Panel Controls, apply
a voltage offset to the Control Signal Inputs of the associated channel.

-Vol tage offsets may be generated by CH 2 or 3.

-When utilizing the SUM and OR QUTputs, set any unused CH 2 or 3 to NOON or insert a
dunmy patch cable to Signal |nput of associated channel to avoid unwanted of fsets.

-If it is desired that a signal processed or generated by CH 1, 4 is both on the SUM
and OR busses AND avail able as a solo QUTput, utilize the Single QUT Miultiple, as
it is NOT nornalized to the SUM and OR Busses.

-OR function will not respond to or generate negative voltages.

-End of Rise and End of Cycle are useful for generating conplex control voltage
functions where CH. 1 and CH 4 will trigger fromeach other.

Pat ch | deas

Vol tage Controlled Transient Funtion Generator (Attack/ Decay EQ
A pulse or gate applied to the Trigger INof CH 1 or 4 will start the transient function
which rises fromOV to 10V at a rate determined by the R se paraneter and then Falls from
10V to OV at a rate deternmined by the Fall parameter. This function is re-trigger-able
during the Falling portion. Rise and Fall are independently voltage controllable, with
vari abl e response from Log thru Linear to Exponential, as set by the Vari-Response panel
Control. The resulting function may be further processed with attenuation and/ or inversion
by the Scal e/ |nversion Panel Control.

Vol tage Control | ed Sustained Function Generator (A S/R EQ
A gate applied to the Signal INof CH 1 or 4 will start the function which rises fromOV to
the level of the applied Gate, at a rate determned by the Rise paraneter, Sustains at that
I evel until the Gate signal ends, and then Falls fromthat level to OV at a rate deternined
by the Fall paraneter. Rise and Fall are independently voltage controllable, with variable
response as set by the Vari-Response panel Control. The resulting function nay be further
processed with attenuation and/ or inversion by the Scale/ Inversion Panel Control.

Typi cal Voltage Controlled Triangle Function

Set CH 1 (or 4) to self Cycle. Set Rise and Fall Panel Control to NOON. Apply desired
nodul ation to CH 3 Signal Input. Set CH 2 Scale/ Inversion Panel Control to NOON. Apply
Vol tage OFfset and nodul ati on as SUMred, by patching SUM QUT to Both Control Input. CH 2
Scal e/ Inversion will set Frequency. OUTput is taken from Signal OUT of associated channel.

Setting Rise and Fall paranmeters further CWw Il provide | onger cycles. Setting these
paraneters further CCWwi || provide short cycles, up to audio rate. The resulting function
may be further processed with attenuation and/ or inversion by the Scale/ Inversion Panel

Control .

Typi cal Voltage Control |l ed Ranp Function
Sane as above, only the Rise paranmeter is set FULL CCW Fall paraneter is set to at |east
NOON.

Typi cal Voltage Controlled Pul se
Sane as above, only the QUTput is taken from EOC or EOR CH. 1, Rise paraneter will nore
ef fectively adjust frequency, and CH 1 Fall parameter will adjust pulse width. Wth CH 4,
the opposite is true where Ri se adjust nore effectively Wdth and Fall adjust frequency. In
both channels all adjustnment to Rise and Fall paraneters will affect frequency.

Typi cal Voltage Controlled ADSR type Envel ope
Apply Gate signal to CH 1 Signal In. Set CH 1 Scale/ Inversion Panel Control to |ess then
Full CW Patch CH 1 End of Rise to CH 4 Trigger IN. Set CH 4 Scale Inversion Panel
Control to Full CW Take OUTput from OR bus COUT, being sure that CH 2,3 are set to NOON if
not in use. Inthis patch CH 1 and 4 Rise will control the Attack Time. For typical ADSR

adj ust these parameters to be simlar (Setting CH 1 Rise to be longer then CH 4 wll or
vice-versa, will produce two attack stages). CH 4 Fall paranmeter will adjust the Decay
stage of the envelope. CH 1 Scale/ Inversion Panel Control will set the Sustain |evel,

whi ch MJUST be | ower then that sane paraneter on CH 4. Finally CH 1 Fall will set the
Rel ease Ti ne.

ADD, Subtract Control Signals
Apply signals to be added/ subtracted to any conbination of Signal INCH 1,2,3,4
(when using CH. 1,4 Rise and Fall nust be set to full CCW and Cycle switch not
engaged). For channels to be added, set Scale/ |nversion panel controls to full CW
Set Scal e/ Inversion panel controls for channels to be subtracted to full CCW Take
out put from SUM QOUT.



281 “Quadrat ure Mbde”

In this patch, CH 1,4 work in tandemto provide functions shifted by ninety
degrees. Wth both Cycle Switches UN-ENGAGED, Patch End of Rise (CH 1) to Trigger
IN CH 4. Patch End of Cycle (CH 4) to Trigger INCH 1. If both CH 1 and 4 do not
begin cycling, engage CH. 1 Cycle Briefly. Wth both channels cycling, apply their
respective Signal QUTputs to two different nodul ati on destinations, for exanple two

channel s of the QWG

VC Portamento/ LAG Slew Processor
A signal applied to the Signal IN, is slewed according to the RISE and FALL
paraneters. Variable response fromlLog thru Linear to Exponential, is as set by the
Vari - Response panel Control. The resulting function may be further processed with
attenuation and/ or inversion by the Scale/ |nversion Panel Control.

Envel ope Fol | ower
Apply Signal to be followed to Signal INCH 1 or 4. Set Rise to NOON. Set and or
nodul ate FALL Tinme to achieve different responses. Take output from associ ated
channel Signal OUT for positive and negative Peak Detection. Take output from OR
buss QUT to achieve nore typical Positive Envel ope Foll ower function

Vol tage Mrror
Apply Control Signal to be mirrored to CH 2 Signal IN. Set CH 2 Scale/ Inversion
panel control to Full CCW Wth nothing inserted at CH 3 Signal IN (so as to
generate an offset), set CH 3 Scale/ Inversion panel control to full CW Take
out put from SUM QOUT.

Vol tage Controlled Pul se Del ay Processor
Apply Trigger or Gate to Trigger INif CH 1. Take output fromEnd O Rise. R SE
paraneter will set delay and Fall paraneter will adjust width of the resulting
pul se.

Vol tage Controlled C ock Divider
Cl ock signal applied to Trigger INCH 1 or 4 is processed by a divisor as set by
Ri se paraneter. Increasing R se sets divisor higher, resulting in |arger divisions.
Fall tinme will adjust the width of the resulting clock. If the Wdth is adjust to
be greater the the total tine of the division the output will remain “high.”

Arcade Trill
Set CH 4 Rise and Fall to NOON, scale/ Inversion to 9 o'clock. Patch EOC to CH 1
Trigger IN. Patch CH 4 Signal OUT to CH 1 Both IN. Set CH 1 Rise to NOON, Fall
to full CCW Engage CH 4 Cycle switch. Apply Signal QUT CH 1 to nodul ation
destination. CH 4 Scale/ Inversion, R se and Vari-Rsponse Paraneters vary trill.

Chaotic Trill (requires QWG or Direct Coupled LP filter)
Begin with Arcade Trill patch. Apply MATHS CH. 1 Signal OUT to MATHS CH. 2, setting
Scale/ Inversion to 1 o' clock. Apply CH 2 Signal OQUT QWG CH 1 Control IN Patch
EORto to QWG CH 1 Signal IN, set to LP node, no feedback, starting with Ofset
at full CCW Apply QWG CH. 1 Signhal OUTput to MATHS CH 4 Both IN QWG O fset and
MATHS CH. 2 Scal e/ Inversion panel controls will be of interest.

Bouncing Ball (requires QWS or Dual VCA)

Apply sane trigger or Gate to CH 1 CH 4 Trigger IN Set Rise to full CCWand Fall
to 3 o'clock, Scale/ Inversion to full CW Patch CH 1 Signal OQUT to CH 2 Signal
IN. Set Ch. 2 Scale/ Inversion to 10 o' clock. Apply CH 2 signal out to CH 4 Both
IN. Set CH 4 Rise full CCW Fall set to NOON, Scale/ Inversion to Full CWand
engage Cycle Switch. Patch CH 4 Signal out to QWG CH. 1 Signal IN Patch MATHS
CH.
to f

1 Signal OUT Miultiple to QWG CH. 1 Control Signal IN. Set QWG CH 1 Ofset
ull CCW Feedback to 9 o'clock, set nbde to VCA. Apply Signal to be bounced to
QWG CH. 2 Signal IN where Ofset is set to full CCWand feedback is set to 9
o' clock, node is Both. Patch QWG CH. 1 Signal OUT to QWG CH. 2 Control Signal IN.
Monitor QWG CH. 2 Signal QUT. MATHS Vari - Response panel controls will act as a
sort of Gravity paraneter, where both should be set simlar and nore Logarithnic
response will be less gravity. MATHS CH. 1 Fall paranmeter is a sort of Restitution
control. Shorter Falls tines will bring fewer bounces. Setting Fall to before NOON
will result in no bouncing. High Gavity settings conmbined with fewer bounces

yields an al nost plate reverb sound effect with QWG



Li m ted WARRANTY:

Make Noi se warrants this product to be free of defects in materials O
Construction for a period of two Years fromthe date of nmanufacture.

Mal function resulting fromwong power supply vol tages, backwards power
cabl e connection, abuse of the product or any other causes determ ned by
Make Noise to be the fault of the user, are not covered by this warranty,
and normal service rates will apply.

During the warranty period, any defective products will be repaired or
repl aced, at the option of Make Noi se, on a return-to-Make Noi se basis,
Wth the custoner paying the transit cost to Make Noi se. Pl ease contact
Make Noi se for Return To Manufacturer Authorization.

Make Noi se inplies and accepts no responsibility for harmto person or
appar at us caused through operation of this product.

Pl ease contact tony@rakenoi senusic.comwi th any
guestions, needs & comments... otherw se go MAKE NO SE.

http://ww. makenoi serusi c. com



