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1. INTRODUCTION

A revolutionary device in the MUZIXE! line is the audio processor,
based upon & Binclair 1181 cosputer with a 64K mesory. The NUIIIBI
audic processor is digitizing and processing audio signals in real
tise, up to a 37 kHz Sumpllng rate. It is using advanced digitalization
technigues with compression and expansion for better signal ~-ta-noise
ratios and with 4th order filters both at the input and the output for
reducing aliasing and sampling noise. Several software packages are
available with this product, and there are still sore to cose!

AUDI0 EFFECTI
Contains four subprograss, each having ? pre~prngraamahle
presets. All the the 36 presets are directly available 1Q?rea1

tzﬂe from the keybuard | : ' .

e
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the incoming signal immediately by a few seaxtunes The 1181
keys can be preset to different pitch tfaﬂspasztlans, up to
+127 to -24 sesitones and delay times.

- Dual Transposers Plays two different traﬂspﬂﬁltlﬂﬂﬁ of the
incasing signal. Bome shocking *OUEEN-like’ vocal effects can
be achieved live ' The presets to d;f!erent harmonies are
available here as well. ' :

§lﬁQLﬁIQB;

Connect your synthesizer €Y uutput to the MUZIYE! hax, then
record a guitar, a flute, a drus or any other instrument
through a micraphone into the memory of the cosputer. Now the
cosputer will reproduce the recorded instrusent as you play on
the synthesizer keyboard, a feature so far only available on
very expensive systeas. One can save and load these sounds in
digital fora. Later tapes with 5everal prerecnrded sounds will

he aVuzlahle

All these effects are_created'uith the same inexpensive box.
Try to estimate the cost of all the devices producing these
effects, and you will find the MUZIXBI unbelievably cheap !



2. GENERAL INFORMATION

Proosey

2.1 Tape loading

Bath sides of the cassette begin with the same short program
which is to be loaded the usual way. This is a rather short progras,
containing only a new loader program itself, From this point on you
have to use these new SAVE-LOAD routines, which are about 38 times
taster than the original ones in the ZX81. These prograss use the
precision hardsare inside the MUZIX box, so now comect your cassette
recorder’s EAR out to the EAR socket on the box, You will #ind that the
these pregraes are not only faster than the original, but also much
pore reliable and less dependent on the volume of the cassette
recorder. Usually the optimal volusg level is slightly lower than the
original. You can be sure that the voluse is optimal, if at the
beginning of the file - the header - the overlpad lights up for a
aoment, but it does not light any aore.

; In Side 1. of the cassette you u:il tind the SIMULATOR progr am,
recorded twice for safety and on Side 2, the AUDID EFFECTS, alsc twice.
Then there are two desonstration sound sasples recorded on the tape,
one on each side. Both of these beleng to the SIHﬁLﬂTGR, of course.

Do not forget that the EAR input of the HUZIX box is not separated
from the AUDID IN, =0 always turn_the BAIN and FEEDBACK pot _to zero,
ahxle loading prngrans, otherwise ynur pragrams will be corrupted.

I you have probless uzth lcadlng either the loader itself or
prograss and sound samples, thes the most grﬂhahle causes of a tape
Ioading error can he: :

i/ bad qualily cassette
i1/ tape head is dirty or worn out

iiif position of tape head incorrect {tilted)
iv/ tape recorder speed incorrect (wow)
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Since the AUDID PRHEESS&R deals with digital audic signals in
highly efficient machine code programs, it has no time o waste for the
display, so the screen disappears when you enter one of these programs.
For convenience in all these programs the @ key will turp the screen on
again. The programs check the state of the I¥ keyboard only once in a
delay loop, therefore the best prattxce is to hold the @ key down until
the screen reappears.

2:3 Changing_Paraasters

) Both programs prompt you to enter several nuseric values f{delay
loops, trigger level, transposition, etc.). Do not be surprisgd if the
value appearing on the screen will sometimes be different frds the ane
yﬂu have just typad, it is rounded to the nearest acceptable value,

-3 LIS 111 -5 3 3% 1944

In beth programs you have to set the input level with the BGAIN
pot. Do not worry if the overload LED lights up sometises. This merely
indicates that a clipping occured in thé‘cunpreaéur.'nake your onm
gxperiments, how auch can you increase the GAIN u:thnut a ser:aus
dzstnrtzﬂn to keep noise as low as pnssxhle. -




2. MUZIX81 SIMULATOR

If you have & synthesizer with a 1 Yoctave CV OUT socket and 2
TRIG or BATE OUT, you can use the SIMULATOR program. You can use a
guitar synthesizer as well. Buitarists are no gore limited to the
sisple synthesizer or guitar sounds! The trigger out should be 2
voltage trigger, so old synthesizers with a switch trigger output (e.q.
WINI WOOB} require an inverter with one transistor or 5o, First connect
these outputs to the appropriate inputs on the MUZIX box.

#:1 MENU Screen

The following screen will appear:

R-REC D-DISE T-TUNE FFLAY
[~INP - C-OEEY L~LO0F Ne-ME AL
Ve TRIGE U-USER BeREWD G-/ TH
GeisTR 8-84VE J-L0AD B-TRs

FLAY MODE NATUFAL

DIRECTION —  FORWSRD
TRUNCATION FOINT 1688 M
LOOF  LENGTH Th. B MG
Feak MOoLLE 19 DL
TRIGBER LEVEL o =1@ DR
TUNE "STaTis G CENT
EYEBD: CEEY y MODE 1% s TRIG

e you see, the screen is divided into two windows, the upper
one contains the menu options, the lower one displays the status of the
P systes. In order te explain the meaning of the various options and
‘ status parameters in the MEMU, let us consider how the prograe works,
Then the different comsands will be explained in detail.




~ The progras with the help of the hardware can fecurd, store,
edit and replay various musical sound saaples. The sound buffer is 44K,
it can store sounds approxisately 1.4 sec long.

The replay can be made in NATURAL smode, or LODPF aode. Pressing
the key N on the IY keyboard will switch you between these two modes.
The presently active sode is shown as PLAY MODE. In NATURAL mode the
sound is replayed fros the beginning to the end (the so.called
TRUNCATION PDINT) as it was recorded. Use of LOOP mode enables you to
play sounds longer than vou recorded, because as the end of the sound
sample is reached, you can go back somewhere to the middle of the
sample {to the LOOP POINT) and start toward the end again, and so on,
as long as you hold down & key on the synthesizer. ‘It continues even
atter you released the key, but then the sound dies out with- a)RELEﬁSE
tise given by the setting of the pntentianeter an-. the NUZIX box.

0t course, you cannot juap Everynhere in the saaple, you have to
select the LOOP PDINT carefully. There are three ways of doing this,
AUTO, QUESTION or HANUAL For detalls see the sectxoﬂ an LOOP.

The asplitude spectrua a5 a iunctlnn of tiae is dlsplayed in a
graphic fors by pressing D for DISPLAY on the lawer part of the screen.
One coluan indicates the amplitude of the sound'averaged over 1K of
gesory {or about 37 msec). This averaging does not show the PEAK VALUE,
though, so it is printed both as a status paraueter, and both on the
spectrum, :

, The recording can be made by connecting an external audio

. source, a sicrophone, a guitar or a tape recorder to the AUDID INPUT.

" The pot BAIN can adjust the input volume, to avoid overload, Pressing R
' for RECORD will put the system into wait sode: it is waiting for the

- audio signal to arrive. 8s spon as the audio signal reaches a pre-

- determined thresheld, the TRIGGER LEVEL, the recording starts, and

. lasts uptil the whole sound buf%er is full. Ih:s TRIGBER LEUEL is also
_shown as a status paraseter,




After the recording was made, it can be replaved, but the sysies
has to learn, where do you want to place it on the keyboard. So ¥l
have to select a CENTER KEY (CKEY), which will replay the sample
without any frequency shift, Starting fros this key, freguency shifts
up to one octave and down to any range are possible, activated by
pressing the corresponding keys. Also, you can set whether you want to
use the keyboard in BATE or TRIG mode (if you have a synthesizer with a
BATE cut): in BATE mode the sasple starts again only after ali keys on
~ the synth had been released, in TRIG mode pressing a new key will start
the sasple from the beginning. You can alternate between them by
pressing B on the 7¥. The replay can be aade either FORWARD or
BACKWARD. The two sodes can be alternated by pressing B. The status is
shown as DIRECTION, Make sure that you entered the CKEY, before you
gtart playing. ¥

The total keyboard can be retuned, up to a semitone, if
necessary. The detune is given in cents {188 cent = | semitonel, it
should be entered alsc that way, The present TUNE STATUS is shown on
the lower window as well. A custoas tuning is also possible, by pressing
U for USER DEFINED TUME. By pressing a key on the synth then entering
its relative tuning in semitones {like 13.26) it can be tuned
anywhere, quite far off from the standard chromatic tuning, if you
- wWish to do so,

The detailed description of each of the MENU options is described
in the following chapters for reference. Pressing P will put the system
into PLAY mode, you can start playing on the synthesizer. Have fun !
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DETAILED COMMANDS

el
wabre seses teies benis Tawee wenrs oushe TRt i itgal

R - REC {(Record mﬁq?}

eart saspe wssnn sorne enees

Before recording you haye to set the correct retard;ng level with
the BAIN pot.

On sntering RECORD mode the screen disappears and the progras
waits for an incoming signal. I you decide to escape, you can still do
it by pressing 4. The actual recording starts only when the signal
level exceeds the predetermined TRIGGER LEVEL. Then the whole available
buffer is filled with an approximately 1.6 sec long saaple of the
input. When this is done, the prograe automatically displays the bar-
chart asplitude diagram of the recorded cample. Pressing anygkey
returns the usual numerical status in the lower window. i

PR

I INP C(Input test)

Tests and displays both the costrol voltage (CV IN) and the AUDID
IN inputs. In the comsunication lines the following is printed:

FRESENT 1 l‘-lF'U-T | VAL LES
R Y EOARD . & AUDIO: 128

I there is nothing connected to the BUZIX box, then these
readings should appear. The keyboard values are the key serial nusbers,
50 the number should change by 12 for an octave step. In opposite case,
or if the keyboard values are not stable, yaur box needs a slight
retune, see CV IN ADJUSTHENT.

1f the AUDID reading iz wildly off from 127-128, then follow step
vii/ in the TV IN ADJUSTHENT procedure.

Vv - IRIEG (Irisger level adjustment)
The following message appears:

ENTER TRIGGER LEVEL
IN DECIREL UNITE

ﬁﬂ as it says. The default value at the beginping is ~1§ dB,




D_-_DISP_(Display sa me;gz

The amplitude spectrum as funct:an cf txne is d:spiayed in a
graphic fora (bar chart) in the lower window. One coluan indicates the
asplitude of the sound averaged over 1K of semory lor about 37 ssec).
This averaging does not show the PEAK VALUE, though, so it is printed
both a5 a status paraseter, and both on the spectrus. The end of the
- safple is always at the TRUNCATION PBINY. If we move this, the sanple
will be rotated around in memory physxcaliy ‘

Qm:mﬁﬁgxmiﬁguxgzmkgx.dmfiwiﬁignz
?hg prompt is:

r
FRESS THE MID KEY
FRESS ANY KEY TO CONT

Then the screen disappears, and recovers in about 5 secands. The proper
tuning status of each individual key was caiculated during this tise.

U_- USER (User_defined tuning)

< Sesih 444L verar bass

Each individual iey can be tunéd to any rélative pitch shift, in
a range of + to -4 ortaves. The following proat will appear:

FRESS NEXT UBER KEY
FRESS ANY KEY T0O CONT

Press the key to be tuned on the synthesizer, then any key on the 1),
ENTER TUNIM& IN SBEMITONES

Now enter the tuning of that key in semxt&nes relative to the original

pitch of the recorded 5aaple. The value can be fractional, like -3.646.

Such & way one can obtain natural scales as opposed to chromatic., When
tinished, just press NEWLINE,
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T_-_TUNE (Tune the whole kbd}
The proapt that appears is the following:
EMTER TUMING IN CENTE

You can tune the whole keyboard to a chrosatic scale this way.

" The CKEY will also be shifted in pitch, by the amount that you enter,
168 cents are equal to 1 semitone, 50 you can detune really accurately.
It will also be displayed in these units.

L -. LODOP (Loop point definition2

The LOOP POINT can be adjusted in this option, whigh is needed to
obtain sustained sounds from a finite length sasple. At-replay in LOOP
acde as the end {TRUNCATION POINT) is reached in the saaple, the
progras jusps back to the LOOP point and plays the sample fros there
infinitely. The precize adjustsent of the LDOP POINT is critical,
because incorrect adjustment due to 'rough splicing’ causes an audible
* click or glitch. There are three ways of adjusting the LOOP PRINT here.
Use thes all to get closer and closer to the inaudible loop splicing.

B GUESTION  AzAUTO M#HQNUQL

o o e oy e e

Pressing @ will give the next prompt: |
ARPROY LGOF LENGTH IN MSECY
T?ping the appropriate value will overwrite the present LOOP POINT.

Pressing # will call the AUTONATIC LOOF SEARCH progras. It will give
- the best saich for zero glitch in the neighbourhood of the present LOOF
POINT. :

s 210 e b S 8

e sttt i i

- right, respectively in each loop, If this is slow, holding down ¥ and
5 or B will move 16 bytes at the tise. You can always stop and listen
for best match, Press @ on the I to exit for the HENU.




B - BKWD (Backward/forward)

Pressing this key will swifch the play direction. It will
physically reverse the content of the sound buffer from the beginning
to the TRUNCATE POINT, but leaves the rest {beyond TRPT) intact. With a
few experiments you will master this. Try to play piano or guitar
saunds backwards for shocking effacts.

P :mﬂbﬁY

Futs the.system into PLAY mode. The screen disappears, and now
- you can play on the synthesizer keyboard, you will hear the replayed
sagple on the output. You can exit by pressing B. If plaving on the
keyboard some of the keys cause a terrihle noise, do not panic, only a
slight retune is necessary (see CV IN adjustaent),

N - NR/L (Natural/loop)

The replay can be sade in NATURAL mode, or LOOP mode. Pressing
the key N on the X keyboard will switch you between these two modes.,
The presently active aode is shown as FLAY MODE. In NATURAL mode the
sound 1s replayed froe the beginning to the end (the TRUNCATION POINT)
s it was recorded. Use of LDOP mode enables you to play sustained
sounds longer than you recorded, because as the end of the sound sasple
is reached, you can go back somewhere to the siddle of the sasple (to
the LDOP POINT} and start toward the end again, and so on, as long as
you hold down a key on the synthesizer. It continues even after vou
released the key, but then the sound dies out with a RELEASE time given
by the setting of the potenticmeter on the HUIIY box.

6 - G/TR

—tar pomas srare spise

You can select whether you want to use the keyboard in GATE or
TRIG mode: in GATE mode the sasple starts again only after all keys on
the synth had been released, in TRIG mode pressing a new key will start
the sample from the beginming, Neither of these modes is better than
the other, only the susic you play can determine which is preferable to
the other. You can alternate between thea by pressing 6 on the 1),
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2.2.5=TR and & - TR=>

Atter the recording was sade, the sound cen be shorter than the
available space in the sound buffer, so the end of the note can be
zdjusted, moved around, The replay will always be made until a certain
endpoint is reached. This flexible endpoint is called the TRURCATION
POINT, This can be moved only in 236 byte steps, by the keys 5 {lefl)
and § {right}. Holding down the keys will repeat the function. The
samgles putside the TRPT will not be lost, however. The changlng of the
TRTP will physically rotate the sasple in the buffer.

§.7..8AVE and J - LOAD

Bne can save and load the;=nund samples on cassette. This is a

o o7 e o i e S0 oo e e S e D A e s s e

EAR or MIC sackets, then press the appropriate key. If you decide to
stop SAVE/LDAD, the usual @ key will return to the senc.

The kevboard tuning lin order to save tedious USER key
definitions) can also be saved and loaded te!frnu tape, by pressxng
shift/5 and shift/d. :

14 thera is an error in the sasple read froa the tape,
TAFE LOADING ERROR appears.
The same thxng happens if you terminate loading. If the sound sample
contains ap error, you can try to play, nothing disastrous happens, but
if the keyboard table contains an error, the progras sight crash.




2.3 _Advanced Tricks
Naote, that you can reverse a part of a recording by using the
BACKWARD comsand in a clever way. Here iz an evample:
i/ while in FORWARD, record a single spoken word through a
sicrophone,
i1/ set the TRPT halfway through the word, so you can play the
first half only,
11i/ press B for BACKWARD
iv/ now play the first half backwards
v/ gove the TRPT back to the end, so the second half (still in
FORMARD aode) is spliced to the end of the reversed first.

The MUZIX box cantaxns 2 software cuntrnliable glitch filter.
When you play a sound and then you press. { new key, the sample starts
again from the beginning. This sudden change usually causes an audible
glitch in the sound. The glitch filter is a lowpass filter, which is
-activated only in the critical 2 as, and smaﬁthly adopts to the new
signal.

Very sharp percussive sounds may still sound better without
this filter. Stop the progras with the BREAK key, then type

FORE 14361, 64 to disable the filter

FOKE 16361, el to re-enable the filter.

GOTO 3068 takes back to the ssin sepu.
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4.. . AUDIO EFFECTS

All audio effect prograss on the MUZIYB! Audio Processor are
used §ur real-tise prncessing of auﬂin signals. When using thea, first

o o o v oo

- connection, or perwanant!y latch a key on the keyboard, otherwise the

VCA at the output will remain closed, and no audio signal will be
heard. The incoming signal (DRY) and the processed signal {EFF) can be
sixed with the second pot. & feedback of the EFF output to the imput
can be made (before the final mix) with the FEEDBACK pot. The present
effects are ECHO, REVERB, TRANSPOSER and a DUAL TRANSPOSER. These
effects are parts of a single progras, called AUDID EFFECTS. Nine
presets can be defined in each effect, and these can-be called
1n5tantly at the touch af a kdy. P

After the lego appears press any key tﬂ cuntxnue. Then *he main
genu is shown:

-~ EGHO 8 - HAVE

E
R~ REVERE O J - LDAD
T - TRANSFOBER B~ PLAY
D~ DUAL TRANS @ =~ ESC

Each of the keys {E,R,T,D} will select the corresponding effert.
SAVE/LOAD will save/load the presets for later use, P puts the system
into the real-tise processing sachine code loop, while & allows you to
escape froa this loop.

While in the machine code loop, say in ECHD mede, the keyboard
iz scanned only once in every delay loop, so if you use a 2 sec delay,
hold the # key down at least that long ' If you press key 3 during PLAY
then the preset #3 (within ECHO) is selected. If you press say T then
nothing happens first, but after you press a nusber, say 5, then the
Preset TRANSPOSER #5 is reached without going between the menu screens.

In each of the effect screens the key X will get you back to the
sain genu, P will start PLAY, and @ will let you escape. Now let us
discuss the individual effects a little gore in detai}.




4.1 ECHD

Pl R rrivgi e ey

The ECHO program will produce delays from 1 to 9999 msec, Nine
preset delay times are prograsmable. The presets can be changed on the
screen by pressing the appropriate cursor keys, then éntering the new
values. For each preset the phase can be selected i+ or -}, The extrese
long delay times can only be realized by decreasing the sampling
frequency continously, this is made beyond 1394 es. For delays shorter
than this value the full sampling freguency is used,

Pressing F (for FREEIE) will terminate the input, and whatever
sound is currently in the memory will be *frozen®, and will be repeated
on and on. Pressing U {for UN-FREEZE) will enable the input again. This
can be an exteremely useful effgct !

4.2 REVERE

Setting two independent delay times with noninteger realtions to
each other and setting an appropriate feedback produces interesting
reverb effects. Two delay times are programmable, with their phases,
Delay times can be 1-1488 as. The first dnlay time should always be
longer' than the second.

4. 3 TRANSPOSER
The TRANBPOSER program will shift the pitch of the incoming sigral
within a +1 to -2 octave range. The nine presets allow the selection of
the pitch shift value in signed fractional semitones {like -1.1) and of
the loop length {in msec) where the sample is processed and spliced.
Too short loops will give a frequent small click at the splicing point,
too long loops will give sosetimes a too long delay. Experiment with
the loop length for any particular sound. Use of a strong feedback with
a long delay can produce interesting scales' ' ‘

ﬂ&ﬂ“QQﬁkmlﬂﬁﬂﬁﬂﬂﬁﬁﬁ

The DUAL TRANSPOSER will shift the incoming signal to two different
frequencies sisultaneously. The presets work otherwise like before.
There are three possible voluse ratios between the two voices, move
between thes by pressing V. The loop leagth cannot be arbitrary in this
program. You can enter arbitrary values {up to 784 msec) but they will
be rounded to the nearest allowsd values. ‘
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9.._CV_IN_ ADJUSTMENT

Although the MUZIX8! AUDID BOX has been adjusted carefully to
{ Y/octave, it may be necessary to tune it to your synthesizer. In
arder to do this, take the following steps:

i/ Unscrew the bottos plate, and you will find 4 holes on the
main circeit board. You can access the trisming pots 1-4
through these holes. The functions of these pots are @

{ ~ AUDIO OFFSET :
7 - BENERAL OFFSET
3 - OV GAIR
4 - VCA OFFSET
$2 and #3 are involved in tuning to your synthesizer.

i1/ Lpad the SIHULATOR program and enter 1 {INF) nbde. On the
© left of the screen you can see the keyboard input values.
1# there iz no keyhoard coanected, the number should be #.

Ciii/ How connect vour synthesizer, then press the key at the low
end of your keyboard. A seall nuaber should appear, but it
gust be at least 1, Say, it is 4. Now adjust pot #2 until
the nusber fluctuates between 4 and 5, and turn the pot back
slightly, until you get 2 steady reading of 4 on the screen.

iv/ Press & one octave higher key. Norsally, a value 12 higher
should appear {1 octave = 12 seaitones), 16 in our example.
Now adjust pot 43 up to the point where the number changes
to 17, then turn slightly back, estil you reach a steady 1b.

v/ Repeat this procedure several tiaes, if necessaﬁy. flso try
differences of two octaves or aore, If it is correct, then
the C¥ GAIN is correctly adjusted now.

vi/ Press the original key and adjust pot 2 left and rights
note the point shers it flips between 4 and 3, and where it
flips between 3 and 4 (in cur exaaple). Set it halfway

-between these points.

yii/ Al through this procedure the AUDID INPUT reading should be
127 or 178, Adjust it with pot &1, if necessary.

viiif The pot #4 can sinimize the gliiﬁh caused by opening the V(A
put it is unlikely, that you have to adjust this.
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6. TECHNICAL SPECIFICATIONS

~ Uses Sinclair 1X81 computer with 44K semory, also the 8-16K area
is used by the prograss. Recommended memory is DOWNSWRY 44K,
- Sound saaples are stored in 44K,

The box has four potmeters and a LED overload indicator. The
potmeters have the following functions {left to right):
a/ BRIN - sensitivity of the audio ingut
b/ W11 - mixes the EFFECT output to the incoming (DRY) signal
£/ FEEDBACK - feeds back the EFFECT output to the audic input
d/ RELEASE - release time of an envelope driving a VCA,
: controlied by the GATE IN.
The pats b/ apd ¢/ are u3gd in the AUDID EFFECTS prograss, d/ is used
in the SIMLLATOR,

Here are some technical details presented about the Audio Processor:

AUGIG INPUT !o6.3 mm jack
input level : 444 aV

AUDIO OUTPUT b3 oam jack
output lavel : Béd eV

3.5 mm jack
25 aV to 2504 &V

ERR linput fros cassette)
acceptable level

LI S B T 3

optimal level 2358 aV
HIC (putput to cassette) : 3.5 as jack
output level : 3 oA
LV IN _ i 6.3 me jack
input scale t 1 Voct quantized
GATE IN t 4.3 e jack
input range P2V RU R LEV - key on

YU -5 ¥V - key off
Total signal to noise ratio :- 8 dB

Sampling rate 8 24 KMz to 37 khe
depending upon the softmare

5,]Pnuer cunéumption : 9 and 168 ef, from the I¥ bus
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