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INTRODUCTION

The synthesizer is & tool for manipulating the three basic
paremeters of sound - pitch, timbre and loudness. It comveniently
DPlaces these parameters on & panel in the form of electronic devices
such as oscillators, filters, transient generators and amplifiers,
which are controlled by turning knobs, flipping switches, pushing
sliders, playing keyboards, pressing buttons and moving pedals. Waen
you scheive & thorough understanding of how these devices operate and
Telate to each other in the synthesizer system, you vill be sble to
gain full potential from your synthesizer.

The fact that a synthesizer allovs sounds to be manipulated does
not imply that any sound can be simulated ezmctly - many sounds can't.
The reason for this is that although sound manipulsticn is possible,
1t 1s simplified to the extent that a very complex sound, like s humen
voice for instance, cannot be sdequately simulated.

On the other hand, some sounds are simple encugh to imitate so
exactly that it often becomes difficult to distinguish the real fram
the synthetic. For example, a flute, & guitar, bass guitar, tuba, snd
pany other instruments can be very effectively simulated with the

of )
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‘Although the synthesizer possesses & phenomenal sbility to imitate
meny conventional sounds, its greatest potential lies in its ability to
create unconventional sounds vhich cannot be obtained by sny
other means. For example it can be set to imitate the sound of & tuba
and then can be changed to better sult a particular applicstion. The
point 18 that the sound is in your control and can be tapered to sult
Jour needs - this being & quality that no other instrument cen offer.

The creative possibilities of the synthesizer are almost infinite-
limtted only by your knowledge of the device snd its complexity. Taking
the time to fully understand the purpose Of every on the panel
vill allov the greatest degree of versatility to be obtained from the
instrunent, as vell as prevent much frustration during the creative
process.

Tae sythesizer, like any other tool, cen only do its job vhen
used properly and intelligently.



EFFECTIVELY USING A SYNTEESIZER

To effectively realize the full potential of & synthesizes
1t 1is important to use it in conjunction vith an amplifics don
wide enough

example,
fine for reproducing & evatheaized bass guitar, but terrible for
nost other sownds. The reascn for this is tbat bass amplifiers
are muymmwmmu@mumm, thus the
synthesizer vill tend to sound dull.

The best type of amplification system to use for synthesizer
reprodution 1s one that utilizes both boras aod base speakers s0

that both the high and low range sounds csn be reproduced. Of course,
if such & system is not resdily available, yunnhmzd vhatever is
3 but mind that the sounds

dligertly, For example, don't synthesize the sound of & French Horn
then play 1t through & rotating tpuker and vonder vhy it doesn't
St ke o French Romn. On the otber band, if you synthesize an
ore sound, the rotating speaker would grestly emhance it. The point
v vhen using external devices is that they 00 must be un-
unm, Just as you should understand your synthesizer. Know vhen
o use thex wod Wy,
The use of should not Often,
use of & broftd reverberstian an -ymmnm sound e the aisference
betveen a
similatic mmmnm Amnpmadw-m.rbenucn
Gevice since §t adds a spaciousness to the soud that aids the chorus
effect necessary to emcnvel,y similate & string ensemble. However,
reverberation, as any other external modifier, should be used
intelligently in order to be eftective.
werecseration 1o all of yo

the instrument. gn.d&
eemmenuuvxﬂnmmlmtpeau, dynamics to &
synthesizer passsge. The Synthesizer is one of the few electromic
instruments that allow this dynamic varistion and n should not be
overlocked. Try to think along these lines and you ‘technique
will dml,up an expression that will greatly ebance tae synthesized



SYNTHESIZER BASICS:

principles. There are several excellent books available vhich discuss
electronic music and  Syathestzers in & simple enough mauner 8o that
begloners can grasp the important principles needed to effectively
use and understand synthesizers. Thus, if further explanations seem
necessary, you are urged to refer to these sources.

SYRTHESTZER COMFONENTS:

A) OSCILIATORS: The oscillators perform two functions in a
synthesizer; The main one being to generste continuous

trument. Tvo oscillators can be tuned in many different
ways so that harmonies or choruses can be obtained.

The second purpose of an oscillator is to supply the
basic rav timbre of the sound, known as the waveshape. The
vaveshapes are illustrated by the figures located underneath
the audio level sliders on the CAT oscillators. The first

and
of these waves has its own charactaristic sound. It i
this rav sound that the synthesizer modifies to produce its
final output.
Since the oscillators are a source of sound, they are
Logically referred to as SOUND SOURCES.

B) FOISE SOURCE: Noise is a non-pitched sound source useful for
simlating trains, thunder, cymbals and other such non-pitched

<) rxm’m The rum 4- that part of the synthesizer which shapes
" the timbre of the sound sources. Most synthesizers, mxuung
FILTER. This means thst
overtones that e belov the cutoff frequency setting ( the
cutoff frequency) of the filter will

that 1ie in the vicinity of the cutoff Lrequncy o be
exphasized, thus producing a charactaristic “wasoow” type of
timbre.

Since the filter modifies the timbre of the oscillator
wvaveshapes, it is referred to as a SOUND MODIFIER. [ ]




D) AMPLIFIER: The last link in the synthesizer chain 18 the
Voltage-Controlled Amplifier, or simply, VCA. This device
e cally varies the louiness of the sound that comes
out of the filter. Since this too is & modification of the
sound, the VCA 1s also referred to ss & SOUSD MODIFIRR.

E) KEYBOARD: The keyboard tells the synthesizer what you
Want 1t to do. When & key is hit, the keybosrd tells
the oscillators vhat note to play and also tells the
transient generstors when to produce a transient.

Bince allows control of the synthesizer,
1t 1s referred to as a CONTROLLER.

¥) TRANSIENT GENERATORS: The transient generators produce s
signal vhose shape can be controlled by the settings of the
panel sliders and whose duration depends on the length of
time that a key is depressed. This transient signal is
used to control different sections of the synthesizer, thus
the transient generators are referred to as CORTRO]

G) LW UENCY OSCILIATOR: The low frequerncy oscillator or L¥O,
uces vaveshapes similar to the main oscillators, namely,
square vave (rv)) and trisngle wave (V). The difference is
that the LFO frequency is sub-sudio — that is, it is not
used as a sound source but rather as &

CONTROLLER, For example, by patching the L¥0 triangle vave
onto the oscillators, the frequency of the oscillators will
change ccording to the shape and frequency of the LFO

triangle vave, thus producing vibrato.

Other controllers such as pedals, footswitches, etc. also exist,
however the main point to remember is that the synthesizer is divided
into three main sections - SOUND SOURCES, SOUND MODIFIERS,
CONTROLLERS. These three sections interact with each other using the
principle of Voltage Control to create the final sound.

'VOLTAGE CONTROL:

Basically, the principle of voltage control means that
specific synthesizer parameters can be varied in accordance with
& control voltage. For instance, an oscillator can bave its
frequency varied by a voltage, thus it is referred to as &
Voltage-Controlled Oscillator, or VCO. A filter can bave its

The various synthesizer controllers produce voltages that can be
used to control the sound sources and sound modifiers. The PATCH SYSTEM
18 the method by vhich these various sections are interconnected. Thus,
it a transient 1s connected to the input of & VOO it is called “patching
the transient to the VCO. By setting verious patches and changing the
smount by vhich the controllers affect the sources and modifiers,
aifferent sounds can be created with the synthesizer.




PATCHTNG SYETEM OF TiE oAt STREGTZR

‘The overall layout of the CAT synthesizer is based on the
use of sliders, rotary pots and slide svitches situated in such
a way that many functions sre visually obvious. The entire

bas been for For

example:
1) ALl of the white coded sliders control an sudio

signal level. (e.g.: if you turn up the white slider
that 15 marked "noise” you will hear an audible noise
»igoal)

2) ALl of the "transient generstor” controls are coded grey
80 that their grouping is comtrasted from other sliders.

3) AlL of the modulation sttenuators are rotary controls to
contrast with the sliders.

4) ALl of the rotary knobs bave line indicators so that their
position can be clearly seen from all angles.

5)motchemly-puummum-bm
background or high contrast in less than opeiml
ignting oonuti

6) Waerever possible, symbols rather than words are used
to indicate synthesizer functions in a simple visual mamner.

7T) The grouping of VCO, VCF and VCA modules is from left to
Tight to visually correspond vith the signal flov within
the system.

The patching system used on the CAT is one of the most mun
and straight-forvard systems in use to date. It is comprised of
system of slide svitches that select the source modulation, ﬂtb
rotary attenuators located directly below each mcan to sdjust the
depth of modulation.

Por example, to modulate VOOL with the triangle wave output
of the Low Frequency oum-w (H'o), yvu -nply svitch the leftmost
patch svitch in the VOO A position and then turn up the
knob ddrectly below the ovitento.the dseied nodulation depth. s
particular patch will aodulate the frequency of VCOL in & vay tbat
corresponds to the triangle wvaveshape coming out of the LFO. The rate
of modulation vill be determined by the setting of f.he IFO speed slider..

The same concept used to modulate VOOL with the LFO
output is used vhen modulating other portions of the synthesizer
‘with different modulation sources. The basic rundown of the patching
system 18 as follows:



vlopoma o
L2 L o
sn3 m§5 B‘”a 2) Patches
| L Nices
5, AR transic 2)
2 Pacctes 1002 (1) output to VoOL (2)
BOTE: VOOL coly
A, T) Tatches 1O mm;k to pulse vidth
— WOOULATION OEPTH —

‘modulation
8) Patches IC to the pulse vidth
veo 1(2) modulation imput for manual
pulse width variation.

8) Patches 1-6 Will modulate the FREQUEACY of VCOL (2)

b) ncmuvoaa (1) 4nto VOOL (2) will only produce &
ulation 4f the VCO2 (1) audio level sliders are

Sormes up.

FIG.1 Patching explanstion for YOOL(2) frequency modulation.

3-12 e 1; Patches the LI triangle into the VCF
3 m|56 2) Patches the L0 square imto the VCF

je

) These patches vill modulate the CUTOFF FREQUENCY of the VCF

) mnmvmlmomvavxumuwm.mem
£ one of the VCOL aulic sliders is turned up.

FIG.2 Patching explanation for VOF cutoff frequency modulation.

5
éau 1] hm-mmtmumzmme VCA
2) Patches the AR transfent into the VCA
3 Bypulelﬁlm»f.hltmmmd
level on the output is constant.

FOTE: ThepYPASS mode 1 used vhen
making patch adjustments on the
synthesizer so that you doa't have
wnomm.mmh&m-m

voume being manipulated.

vea
FIG.3 Patching explanstion for VCA auplitule modulatfon.



GREY TRANSIENT MoDULATION SOURCE SWITcHES

oioy:

Nieveorn WHITE AUDIO LEVELS
CONTROL
CONTROL-SYSTEMS GROUPING

Patening on the CAT is based on slide svitches that select the modulation source
attenuators that control. the odulation depth g Color cofing of aliders heips to oty T iaentaty
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FIO. 5 System Layout of the CAT synthestser
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SYSTEM DESCRIPTION

1)mcummn-m--m:m.uepuchumutmmcw
or down by approximately one octave. A sm]l ares in
tuning from other than the centered or "0" position
1s simplified.

2)omnm-m-mmtam.m«mt&ormmznmt
up or down by exactly 2 octaves.

HOTE: When the PITCH control and OCTAVE switch are in the "0"
position the instrument is tuned such that the second
octave "A" note is spproximately ALOHz with the VOO
tuning sdjustments in the 12 o'clock position.

3) GLIDE - Vhen this slider is placed in the minimm position
there is no gliding between notes played on the
keyboard. As the slider is increased upwvards, the
glide time between notes increases. The action of

gliding
The GLIDE feature on the CAT is designed so that
the glide vill complete even if the note is released.

4) LFO FREQUENCY - This slider determines the repetition rate of the Lov
Frequency Oscillator (LFO) which simultanecusly puts
out & triangle (A/) and square (1u) wave, both aveilable
at various patch svitches on the front panel.

Also note that the LFO-speed comtrols the ADSR

Tepeat speed and the Sample and Hold (S+H) rate.

5) SAMPLE and BOLD-This switch selects the source to be sampled by the
autcmatic Sample and Hold (S+H). In the "NOISE"
position, the output from the noise generstor is

, producing a random output pattern. In the

VOOl position, the mix setting of the VCOL audio

is

sliders .

Note that 1f you select the "VCOL" sample position
and have all of the VCOL audio sliders down, there will
be no B*H output since VOOl will not be putting out any

veforms to be sampled. For example, if you want to
sample the VOOl sawtooth, simply place the SAMPLE« HOLD
svitch to the VCOL position and turn up the VCOL audio
slider labelled M. This will connect the VCOL sawtooth
output to the S+H input. The sampled sawtooth wave is
sutomatically available at all the patch switch positions
labelled "S+H".

sawpe

o out

=
W RANDOM

FIG. 7- Inputs and outputs of the Sample and Hold unit.

ouT




6) AR TRANSIENT
GENERATOR -

le—>
[t

i ————Y
1
) =) g—==

The k-Rel (AR) creates

& voltage transient that resembles the symbol mnnrl‘
under the sliders (/\). The initial rising portion of
this transient is called the ATTACK (A) vhich refers to

fully down, this time will be minimum, corresponding to
a fast attack. Iikevise, as the slider is pushed up,
the time will be increased, corresponding to & slov
attack,

The final portion of the transient is called the
RELEASE (R) vhich refers to the time it takes the
transient to go back down to its initial value after
the key is released. Again, vhen the slider labeled
"R" 1s fully down, & quick release is obtained, and
fully up, & long release is obtained.

The output of the AR transient generstor is
available at all patch switches labelled (M\).

o
B o s

This transient generator is based on the same
principle as the AR generator except t".hat it is
X-a

of four (
sustain-release) rather than only two (attack-release).
The ADSR voltage transient is created every time a key
1s depressed and is available at all patch switches
marked /\ . The four different sections are governed
by the sliders marked "A", (Attack), "D" (decay),
"3" (sustain), and "R" (release), as explained in
figure 9.



INSTRUCTION MANUAL FMODIFICATIONS
#THE CAT SRM SYNTHESIZER®

Please add or modify the instructions in this manual as followe;

Page 101 PITCH EEND CONTROL~ Calibrated to +/- 1 Octave with
Click-locksd center dead zone.

LFO FJ CY- Range is 0.03Hz - 30HZ with square and
SINE wave outputs,

ADD- LFO MONITOR- The 1ight next to the LFO frequency slider
18 a s01id stibe device that blinks on and off at the
LFO frequency to allow visual monitoring of the LFO.

ADD- LFO DELAY- The LFO DELAY slider controls the time it
Takes the LFO SINE WAVE output to reach its maximua
value after a key is depressed.

For example, if you modulate the oscillators with the
LFO sine wave to get vibrato, an LFO DELAY setting of 0
seconds (slider fully down) would give you a continuous
vibrato (no delay), while a setting of 5 beconds (slider
fully up) would cause the vibrato to stop whenever you
hit a key, come on slowly and finally reach its peak after
about 5 ssconds. This is known as delayed vibrato and any
LFO DELAY setting between 0 - 5 secol will give corresponding
delay times, The delay on the sine wave will occur at all
of the sine wave modulation positions in each of the
synthesizer sections so that delayed filter sweeps and
pulse width chorusing can be obtained,

Note that the LFO DELAY is trigger sensitive, not gate
sensitive, and as such will begin a new dslay on each new
note depressed.

Page 131
MULTIPLE ADSR TRIGGERING- To better mccomodate the
polyphonic Technique on the CAT SRM, the multiple triggering
of the ADSR transient has been modified as per the following
illuatration:
PADSA ouTPuT

1 1 T + 7

A st Ao

LR S 7

G 12 REVISED: Modification of the multiple ADSR trigger



ADSR OUTPUT

FIXED
Key 2./ PEAK

VARIABLE
Se"TEVEL
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ATTACK DECAY SUSTAIN _* RELEASE
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r), 243 (D slider)
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T/ and 546 (R slider).
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0 ! f i
KEY
kky  Key KEY UP
DOWN  UP DOWN
FIG.10- Four illustrative ADSR settings. (Note how the peaks on all
Tour settings correspond to the same voltage)



KOTE: A TOUCH SENSITIVE ADSR RESFONSE on the keyboard can
be obtained by utilizing the fact that the "release”
portion of the transient takee over only vhen & key
1s released. Note that if you set a slov "decay” and
bold down a note, the transient will decay ac
t0 the setting of the "D" slider. However, if the key .
is only held down for & very short time, the setting of
the "R" slider will take over the transient upon relesse
of & key. Figure 11 shows how the relesse time will depend
on hov fast the key vas released since the relesse portion
of the ADSR transient takes over at the voltage point
existing at the time the key was released. Thus, & fast hit
will correspond to a long decaying transient, while a key
that 1s held for s while will correspond to & faster decaying
transient.

Decsy controls this part m

IONG HIT  FAST DECAY

|
KEY 7 '{'EY/ QUICK EIT IOMG DEGAY

Release controls this part

FIG. 11- A touch-sensitive ADSR setting.

NOTE: A WORD ABOUT TRANSIENT TRIGGERING
As previously stated, an AR and ADGR transient will both
be produced whenever & key is hit. The CAT is designed
50 that the retrigger of the ADSR occurs on any key
depression - even if more than ome is held down. What this
means is that an ADSR transient is produced if you hit a
Bote and hold 1t - then if you hit another note belov 1t
(in the "mono" mode) or above it (in the "poly” mode) you
VALl retrigger the ADSR. This feature vas designed for very
fast keyboard sction and is lacking on many competing units.

KEY1 KEY2 KEY2 KEY1
DOWN DOWN upP up

' ' [
' 1 '
h t '
' g !
1
|
|

FIG. 12- The Multiple trigger on the ADSR.
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Set up the patch shown in figure 13. This patch connects
the ADSR transient to VCO2 o that you can hear how the various
ADSR sliders change the transient and thus vary the VCO2 frequency.
Wenmntlhymmwmemmywmmu-
manner to the ADSR shape, as shown in figure
1k. By placing the modulation depth knob B in different positions

You can hear how cause depths of

5 "“:‘“Y :""8‘" KEY KEY

SN G e

Wi THIS TRANSIENT I3 PATEHED MTO v €O, /T OAUSES

b"“‘%'

Y8 nATEN
¢ %
& Y,

& <5
A Freguency enance var P Cocxe Down

FIG. 14~ The patching of the ADSR transient onto VCO2
causes a change vhich P
to the transient shape.
Now place patch switch A in the AR position labelled M and
set the AR generator sliders as shown in figure 15. This will cause
the frequency of V002 to follow the AR transient and lets you hear
how the AR transient reaches a constant plateau as long as & key is

held down. ey KEY
DOWN f
A R
_)

WHEN THIS TRANSIENT 13 PATEHED INT® VCOR, IT cAES
Q¥ MWD ISV PNRE unTrL THE,
ot
<© s

é,t“ *%,”“

A FRRQUENEY CHANGE THAT

FIG. 15- The patching of the AR transient onto VCO2 causes
the frequency to rise to a pes . vhen & key is held
and to remain at that peak until the key is
released.






Now, to hear hov the transients affect the VCF, set the panel as
illustrated in figure 16 so that the ADSR transfent is emmdtot.he.
VCF modulation input. Now vhen you hit a key you can hear a
"waaasaoowww” type of sound that follows the ADSR transient se
1llustrated in figure 17.

s ® KEY KEY UP

- = oovin i M

-/\ ~

WHEN TNIS TRANSINT IS PATENED IND THE WF‘ IT PReduets
¥"‘.°
of Gwaw“
F %

A wwv "‘b

W TIMBRE FRom THE V(o waves

FIG. 17-The patching of the ADSR transient into the VCF produces
- l- cb:ge 4n the cutoff frequency which follows the
transient contour.

To hear how the transient generators m;e\t ﬁ;;mﬂ,uphce nm?:
B on 4, 16 in the ADER position labelled . sound won
come mw@m unless you hold don a key. When & key is depressed, the o
loudness of the sound will change in a manner corresponding to the
ADSR transient. This is illustrated in figure 18

s R KEY KEY L]
Dow;

~ VR Lo

UHIN THIS TRANSIENT 1S PATCHED O N TWE VCA
”rocanés A ( NGE ,N VOLUN! THAT FoLiows THE TRANSENT

FIG. 18- The patching of the ADSR transient onto the VCA
causes the loudness of the synthesizer to vary
sccording to the transient shape.

|

From these three experiments, you can see that the AR and ADSR
trensients can change the synthesizer pitch (vhen patched to the VCO' g,
timbre (vhen patched to the VCF), or loudness (when patched to the VCA .
The contour of these changes depends on the settings of the transient
generator sliders and the depth of these changes depends on the

settings of the modulation depth knobs.



8) ADSR REPEAT- The ADSR repeat switch causes any ADSR setting to
x-eputulz‘temomudbythem-peed In
the "AUTO" 1y repeats.
In the "GATE" paitm,mtmimtunmlyuput
when & key is held down.

WOTE: If the ATTACK or RELEASE is too long you'll get transients
running into esch other vhich will defeat the purpose of
using the transient generstor. Make sure that the transient
lengths are with the repest rate you're using.

9) V(X)l and V002

mes-he Oscillators on the CAT have seversl different
output waveshapes that are all available simultanecusly-
& feature not found on many other synthesizers. Each
waveshape has its ovn slider so that the amplitude can
be adjusted independently. This allows different
waveshapes to be mixed in any ratio to form complex
waveshapes useful as both controllers and sound sources.
All of the waveshape sliders are coded in vhite since
they often are used as audio sources. The particular
type of vave that each slider controls 1s labelled
directly below it.

BSUB-OCTAVE: The suboctave slider controls a square
wave that is exactly one octave below the
actual oscillator frequency. This is
ancther special CAT feature and is used
to add depth to the sound.

BAM(M )m VCO1 and VCO2 have this waveform vhich
charactaristic "brassy” type of timbre.
A:Llo, when using VCOl as & -nauhcion source,
you can use the sawtooth to "sweep" VOO2 or
the VCF at any frequency set on VCOl.

SQUARE| (m)m-sum:.-euyonvwe-muunaw
produce & hollow or "reedy” timbre.

mlmz(/v)'nm vaveshape produces a mellow timbre and
found only on VCOl. It is most useful
vhenuedtnmmh\monpgeu.
modulation source, however, it can also be
used for "flutey" type sounds in the audio
range.

PULSE(.AA) mmmulnvemuewneu controlled
'PULSE WIDTE" control knob locs
urectly adove it. When the modulstion switch
abave the knob is in the "DC" yo-iuon, ﬂze
pulse vidth is manually controlled by the



setting of the "PULSE WIDTH" knob. inun .
this Imob is fully counter-clockwise
output from the slider labelled wu
a square vave, wheras vhen the knob is in
the full closkwise position, the output is
a sharp pulse wave.
When the modulation switch is in the
+v positicn, the LFO triangle vave will
memmmm-t.nummw
the LFO speed. The amount of pulse wid
modulsation is determined by the ueting of
the modulation knob, where full clockwise
corresponds to maximm modulation. This
process of "pulse width modulation" produces
a "chorus" effect and simulates the sound of
tvo oscillators.

OUTPUT OUTPUT
A ‘
[ it |
8 :
!
MANUAL CHORUS

FIG. 19: Using the Pulse Width Modulation.



NOTE: USING THE AUDIO MIX AS A FOUR-NOTE
By mixing the sub-octave lqmevmonva)lvnh the
pulse wave, & four-step wave is produced which can be
used to modulate VCO2 or the VCF. When VCOl is brought
down to a sub-audion frequency, the output of VCO2 changes
4n correspondance vwith the four-step wave to produce a
four-note sequence. The reason for this can be seen in
figure 20. When the two waves are mixed, the resulting
step-vave forms a shape that depends on the settings of the
mix aliders. This shape, in addition to the modulation
depth setting on V02, determines what notes will be
played by VOO2. The speed of the note sequence is set
by VCOL's frequency controls.

Py
S
I L
MIXED OUTPUT
W\_/

FIG. 20 - Producing & step waveshape from VOOl which
can be used to form four-note sequences from
veo2.

This svitch turns the sound of VCOl on or off. This
feature is useful for -n-i.utsu the audio clicks
‘when using VCOlL

10) VOOl AUDIO
OEZOFP

with
as & modulation oscillator.

ROTE: Scmetimes VCO1 may not produce any sound even with the
audio sliders up. This can be cauused by inadvertently
setting the VOOl AUDIO switch to the off position.
Check this first before using VCOL as an audio source.

11) FINE/COARSE
TURE ON VOOL-VCOl 18 tumed 0 V002 by, firet setting the “COARSE"
te note and then getting an
exact um.ng with the "FINE" control.

12) VCo2 TURE- MI control changes the h-equency of veoe by sbout
- +/- ldoctaves in either direction the 12 o'clock
position. When tuning VCOL and vcoe tosether, first
set the VCO2 tune control to the desired note and
then use the VOOl coarse and fine controls to tune
VOOl to VCo2.



13) MOWO/FOLY In the "MONO" position, VCOL will play the lowest
KEYBOARD note hit on the keyboard. When switched to "FOLY",
CONTROL, ~ VOOl will play the highest note depressed. Bince ‘

V002 will play the lowest note depressed,
baving V0. the highest note depressed will
allow two notes at & time to be played on the
synthesizer.

When the "MONO/FOLY" svitch is in the "OFF" position,

VOOl 4s not affected by the keyboard so that it will

Temain at any frequency set, regardless of which keys

are depressed. VCO2 is alvays controlled by the

lowest note played on the keybored.

14) sywc OR/OFF- The sync svitch locks VCO1 omto VCO2 and effectively
forms one complex oscillator out of both. There is
no effect on VCO2, however, there is a drastic change
in the timbral quality of VCOl. Specifically, VOOl

VCO1 hes four different waveforms, each with its own
charactaristic "sync timbre", s large variety of
lcundn can be lynﬂuuud using the awdio mix controls.
the sub: on VCO1 locks on
bo chromatic scales of the fundamental frequency being
generated by VCO2 so that "chromatic-melodies" can
be obtained by frequency modulating VCOl while in the
sync mode.

An interesting effect can be obtained by patching
‘the ADSR transient into VCOL while in sync. Thie gives
an almost "voice-like" timbre which occurs on every
keyboard trigger and sounds as though it is being
dynamically filtered.

NOTE: SYNC TIMBRES

The reason vhy the timbre of VOOl sounds different in the
sync mode than in the normal mode is because it has to
"lock" on to a multiple of VCO2's frequency. From figure 21,
we can see that in the normal mode (no sync), the VCOl and
VCO2 vaves can be at any position in relation to each other.
However, in the sync mode, the waveshapes of VOOl are
forced to fall within the of Vo02's
so that trying to tune VCOl avay from VOO2 will produce
complex waves as shown.

Also note that IF VCOL IS TUNED T0 A FREQUENCY RELOW
THAT OF VCO2 WHILE IN THE SYNC MODE, TEERE WILL BE NO
OUTPUT FROM VCOl.
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MONO/POLY KEYBOARD- The use of the mono/poly switch on VCOL
1s the same as the earlier model except for the addition of
the 2-NOTE MEMORY SYSTEM incorporated into the CAT SRM
keyboard electronics, What this means is this;

On many other t t the earlier
model CAT, if the switch wers in the POLY position and two
notes played, VCO1 would play the highest note and VCO2 the
lowest note. Upon release of the two notes, both oscillators
would jump to the last note released,

To eliminate this, the CAT SRM "has TWO MEMORY SYSTEMS-
one for each note in the two-note keyboard system, It
works 1like this:

a)Place the VCO1 keyboard control switch in the POLY mode,
This makes VCOL play the highest note depressed on the
keyboard, VCO2 ALWAYS plays the lowest note,

b)If one key is dowm, both VCO1l and VCO2 will play that

note,

¢)If, in addition to the first key, you press down another
key, VCOL will play the higher of the two keys and VCO2
w11l play the lower one,

##%NOW THIS PART IS IMPORTANTI!! %

4)If you let go of the TOP note FIRST while still holding
the bottom note, VCOL will CONTINUE TO FLAY THE TOP NOTE
even though it's not down anymore, Now, if the bottom
note is released (no notes down), VCO2 will continue to
play the bottom note, This means that the twoenote
interval continues to play and the oscillators didn't
both jump to the last note released- whick is what certain
other two-note synthesizers do,

e)Now if & key is depressed, VCOL and VCO2 will both play
that note and you're back at point b above,

£)BUT now go back to point c with 2 notes down and instead
of letting go of the top note first, you first let go
of the bottom note and hold the top note. THIS WILL
CAUSE VCO2 to jump to the note still held and so both
oscillators will play the same note, To understand why
the instrument was designed this way consider what would
happen if VCOZ stayed at the lower note after release,
It would be impossible to quickly "trill" between two
notes by holding the upper note and bouncing the lower
note. You'd have to 1ift your finmers off of both notes
and alternately hit the upper and lower keys that are
being trilled,



THE IMPORTANT THING TO REMEMBER IS THAT THE 2 NOTE
MEMORY BUILT INTO THE KEYBOARD REQUIRES A SIMPLE
TECHNIQUE FOR IT TO RESPOND PROPERELY, WHEN YOU WANT
THE TWO KOTES TO BE MEMORIZED, LET GO OF THE UPPER ONE
FIRST, This requires a bit of "hand rolling* technique
That is very simple to adapt to,

WHEN YOU DON'T WANT THE TWO NOTES TO BE MEMORIZED, LET
GO OF THE BOTTOM ONE FIRST. This will cause VCO2 to
Jump to the higher note so that quick passages in the
poly mode are possible,

IN THE "MONO" MODE, THE SYNTHESIZER RETURNS TO A ONE-NOTE-
AT-A-TIME, LOW-NOTE PRIORITY.

that analog 1ike the CAT SRM CANNOT
HOLD A NOTE FOREVER, Because of this, if the synthesiser
1s in the POLY mode and a single note is played, both
oscillators will play that note and will eventually beat
Af the note is not depressed again so that the memories are
refreshed, This is because the two memories cannot possibly
“forget" the note by the exact same amount and since VCOl
1s connected to one memory and VCO2 is connected to another
memory, their frequencies will not vary by the same amount,
After a long enough period of time, the frequencies will
aiffer enough for beating to occur., Again, this beating
stops as soon as the memories are refreshed- that is, when
the note is again depressed.

This beating doesn’t happen in the MONO mode because both
VCO1 and VCO2 are sonnected to the same memory., So, even
though the memory is "forgetting the note™ at the same
rate as in the POLY mode, both oscillator frequencies change
by the exact same amount- thus beating does not occur even
though the note is gradually changing.

It's important to remember that this POLY beating is not
due to escillator drifty it is a memory loss that is common
and normal and will probably never be noticed because it is
8o gradual, Usually, if & note is to be held for a long
period of time without depressing the key, and the gradusl
beating cannot be tolerated, the MONO mode twould be used,

Page 24: ADD VCOL PEDAL INPUT- VCO1 can be controlled by the same type
pedal used for sweepimgthe VCF by inserting it into this
Jack., This allows foot control of bending and sync-sweep.

NOTE~ The VCOL and VCF pedal inputs can be used to modulate the VCF and
VCO1 with external signals, The pedal input jacks are stereo type
with the ring being the pedal power and the tip being a 1V/0ctave
100Kohm input to the device. A mono jack plugged into the pedal
inputs will safely short out the pedal power and allow access for
modulation on the tip of the jack.
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SYNC OFF SYNC ON

FIG. 21- VCOL and VCO2 eavtooth vaves in and out of sync.
Fote

that the s mode mekes the vaves become
SY¥NCaronized to each other.

15) FILTRR CUTOFF (fe) AND RESONANCE(Q)-

20kHZ

20HZ ¢, o

20

HZ frequency

)
"Fo" slider up lets through e Fi1ter
50°that the tiabre of the somd becomes brighter. As the
Fe slider is  dom, less barmonice jass
the filter and the timbre so

"Q", or re 3 &

e turned up to meximm, the VOF vill oscillate and mot
allow any other sounds to come through.

___OSCILLATE
re o FLAT
all frequencies
1n these areas
¥ill pass 4
the VCF —3
E HZ quency E

FIG. 22- VCF response 1s such that sll barmonics above the Fe

setting are attenuated.



16) KEYBOARD
ONTROL- e cutoff frequency, Fe,
emtroued by the keyboud. i Saentred, ) ilhen we @
" CONTROL" knob is in the "0" position,
the ¥ will remin et the slider pecting, uurte
by any notes ph:ed
"xxmom " knob 1- on the 1v/omve pounon,
e P will tnck the keyboard notes Just 1ike
i TSutor. “Dhis means that 17 P da set et 1008z
vith the low C key depressed, then F, vill change to

placed anywhere inbetween the maximm and
setiings, e eyboard vill affect the Xy in @

crotonal manner: for instance, the control mey
nmwmue ¥o by one octave for every two
octave difference on the keyboard.

NOTE: FIAYING THE VCF AS AN OSCILLATOR:

vhose initisl frequency a- set by the Fo

this mode, the filter can be played as an oscillator by

turning the "KEYBOARD CONTROL" to !.Vloctl" xvlpmu 80

m: a calibrated octave response can be obtained from .
the keyboard.

In the oscillation mode, the audio from VOOl and
VCO2 can't get through the filter so that they can no
longer be used as oscillators. Also note that the
calibrated octave response of the VCF does not have as

V002 have no facilities for microtonal operatica.

17) HOISE LEVEL:This slider controls the amount of white noise that
is mixed into the VCF. Note that the slider is
coded vhite to indicate an audio level.



18) vomax
CORTROLLED
m_)_ me VCA is the last "link" in the synthesizer
and 1t controls the loudness of the unit. The
mugoumva\u:aemmunmm-

transient generators. On "BYPASS", the VCA is
effectively out of the circuit and the sounds of the
synthesizer vill come through. The output
level of the entire unit is set by the knob labelled
™OLIME" .

19) AUDIO
OUTPUTS (on back panel)- The High level output on the back of
T the synthesizer should be used for connections to
line level inputs on amplification equipment. The
low level output is used when plugging the synthesizer
into guitar amplifiers and microphone inputs of P.A.
systems.

20) SERTES PATCH JACKS (on back panel)- To connect two synthesizers in
series, use a stereo cable to plug the "10 SLAVE" jack
on the master synthesizer to the "FROM MASTER" jack
on the slave synthesizer. Note that this patch
sutomatically discomnects the keyboard on the slave

80 that both are controlled
by the keyboard on the master synthesizer. The
pitch bend slider and octeve switch on the master
synthesizer will not affect the slave.

FOTE: When tWo or more synthesizers are to be used in
series, it may sometimes be necessary to
Tecalibrate the keyboard responses o that all of
the synthesizers will respond identically. If thie
adjustment should ever become necessary it should
be performed only by a factory authorized serviee
center.

21) FILTER PEDAL INPUT (on back panel)- The optional filter pedal
plugs into this jack with & stereo cable. The pedal
sveeps the cutoff frequency of the VCF by an amount

termined by the "SENSITIVITY" setting on the pedal.
This is useful for "hands-free" filter manipulation
and 1 very effective in live performances.
Also note that the filter pedal input can be used to.
modulate the VCF with an external source. The
responae w11l be approximtely 1 volt/octave and the

nput impedance is 100 K. The control point 1s at

cheuport.he stereo input jack so that & mono 3

to e
the tip of the mono.plug.



USING YOUR CAT SYNTHESIZER

set-up your CAT synthesizer, first comnect the power
toa mmud A.C. outlet and place the pover switch in the ofn
position so that the indicator inside the switch lights up. The @
output of the CAT should then be connected to a suitable ampliffcation
I tar er

8, line inputs on stereos and P. A. systems. By,
Danel o & desired patch, the synthesizer vill be mdy to play. The
yolume control located in the VCA section will control the overall
volume of the unit.

Tuning the Oscillators-

TEE SYNTEESIZER SHOULD EE LEFT ON FOR AT LEAST 10 MINUTES BEFORE
FINAL TUNING 50 THAT THE INTERWAL CIRCUITRY CAN THERMALLY SIABILIZE.
Tuning the oscillators prior to warm-up vill result in & drifting
tune setting and vill require returning after the 10 minute verm-up
interval.

When tuning the oscillators zogezhgr, the tuning procedure showld
be performed on the highest C note in the range
oscillator beating is more pronounced at high

Tuning VOOL and VOOR to untson:

1. Place the VOOL "Audio on/off" switch in the "OFF" position
#0 that there 1s no audible output from VCOL.
2. ymmerc-werwmewmmnywn ¢ a1 @)
e harmonics are alloved to pass throush the filter.
3. Bt the VoA pares vt 1o the TovRASSY ‘position so that
& note need not be depressed to hear the sound.
4. Press the highest C on the keybourd ad set the octave
sized senge

sviten to vhile keeping the pitch bend
Siider 1n the
5. Turn up only the Roeviry 5 (m) sltder on the VOO2 auto

levels.

6. Use the VOO2 tune control to set VO02's frequency to the
proper pitch for the instruments you are playing with.
Hote that with VCO2's tuning control in the 12 o'clock
position VOO2 1s approximately tuned to standard pitch

80 that ting from this setting should be minimal
tor standard tuning.
7. After tuning VCO2, Qu;'n on the VOOl audio switch and place

The s
you should hear now are the savtooth vaves from VOOL and

Place the VOOL "KEYBOARD CONTROL' switch in either the
"m.t" pe position (depending on how you intend to
to play the keyboard).
Use the VCOL "COARSE" tuning knob to set the VCOL frequency
epproximately equal to the VOO2 frequency ( the frequencies
h

v

occurs) and then use the VCOL "FINE" tuning adjustaent tol
tune VOO 6o that it is exactly tuned to VCO2.



Tuning YOOL and V002 to intervals:

To tune the oscillators to an interval, follow the above
procedure except for the following deviations:
8)Place the VCOL "KEYBOARD CONTROL" switch in the "POLY"
position so that VCOL will play the highest note
pressed on the keyboard.
b)When tuning the oscillators in step 9, play a
middle C note and the desired interval mote above
middle C at the same time (e.g. if you are tuning to
& fifth, you would press C and G). VOO2 will now
play the C and VCOL will play the higher note. Now
tune the two oscillators to unison while holding down
both notes and when you only play one note at a time
they will automtically be tuned to the interval you
were holding dovn.

Patching vith the Charts-

Waen setting up a patch, it 1s best to start with all of the
penel controls at their minimm setting and systematically scan the
panel to set all of the controls. lLeave the "PITCH BEND" slider in
the "0" position, Turn the volume of the instrument fully off until
you are ready to hear the patch 8o that you won't be distracted during
the setting-up procedure.

Remenber that all synthesizers produced cannot possibly be
exactly the same - 80 all Of the patch eontrol settings will be
approximate for your synthesizer

Use the patch charts only as a guide- your ear should be the
final judge of tonal quality. If & control is not marked on the
chart, it should be set to minimm. Pay close attention to each
setting- & sound can be completely changed by forgetting to set
e control.

.

The fier used to arrive at these patches had its tome
control settings set to the "flat" position and had reverb, as
indicated on some patches. However, the tone control settings for
your particular application should be determined by your ear.

, Temember that a synthesized sound should be played in
context. A trumpet sound should be played like a trumpet player
would play the actual instrument. Playing & truspet patch like &
guitar patch will definitely not sound like a trumpet. Keep the
Pitch range the same as the real instrument and try to add the same

convincing- it mist also be applied with the same feeling as the
patural instrument. Keeping this in mind should greatly help your
synthesizer playing.



SOME "PROBLEMS" THAT REALLY ARER'T

1) FO SOUND AT ALL:
a) Is the instrument plugged in? ]
b) Is the pover-svitch light on?
c) Is the VCA volume turud up?
;x-taevcr!ct m@awutm\mdthmu@?
Are the audio levels (nuc- sliders) turned
Is the output of the synthesizer connected to an amp?

into the VCA you'll only hear & "tick" when & key 18 bit.

2) MO SOUND FROM VCOl:
a) Is the VCOL AUDIO OK/OFF svitch m t.he "OR" position?

) Is the VCOL frequency set in the uuo
d) Is the "SYNC" on with VCOL tuned below vcoet

3) FILTER mw'm TRACK KEYBOARD:
) Is the "KEYBOARD CONTROL" on the VCF turned up?

4) VCOL DOESK'T TRACK KEYBOARD
a) Is the FOLY/MONO switch in the "OFF! position?

5) O S+ E CONTROL 7O ANY SECTION:
a) Is the “S+E" source switch on the” vco1 pouunn with
all of the VCOL audfo sliders
®) Is the 5+ H samplizg the output of voox. with VCOL tuned
low VCO2 4n the SYNC mode 3

c) Is the modulation depth knob uraed up?
6) ONLY ONE OSCILIATOR PLAYS:

) Is the "SYNC" switch on

b; Is the VOOl audio sn/ort switch on?

Are the vhite audio level sliders for both oscillators up?

7) SOUND ALWAYS COMES TEROUGH EVEN WITH NO KEYS DEPRESSED.
a} Is the VCA on "BYPASS"?
b) Is the ADSR Tepeat on vith & long "Release” setting so
that the transients run into each other? If 80, this
vill cause & constant output when patched into the VCA.



TECHNICAL SPECIFICATIONS: CAT Synthesizer MODEL 1853

OQutput Level: High level output 20 volts Feak to Peak maximm
with all sudio sliders up and Fo full up.

Lov level output 2 volts Peak to Peak maximm
with all audio sliders up and ¥, full up.

Patching: To Slave- Stereo cable output supplies eoutxol voltage
and gate control signals to slave uni
connections: Ring- comtrol voltage output fm keyboard
) buffered and

:l.vonmocuve. Output impedance =

1 Xobm

- 1t brated,
Tip- gate output Bigh © 1v71:° ke (uncal) miovry )
output impedance = 1 Kohm

From Master- stereo cable input disconnects keyboard on
slave unit and replaces 1t with control
voltage and gate from master unit.

connections: Ring-control voltage input to internal keyboard

T sample and hold circultry.
Mintmm control voltages O Volts
Maximm control voltages T Volts
Tip-Gate input
Maximm Gate = 7 Volts
from 1 source

Mintmm Gate Lov » ~7 Volts

from 1 Kohm source

HOTE: Trigger signal is derived from changes in control voltage
80 that & high slev rate control L voltage sigoal 1o necessary
for proper internal

Filter Pedal Input: Supplies voltage biss to external pedal for manual
filter cutoff modulation.
= pedal biss, -15VDC @10Kohm output 2
Tip » filter Voltage Control input
uncalibrated 1V/Octave @100Kohm input 2
Max fnput z+/. 10vDC

External Audio :Max input =k ypp
- Emimzz-lmhn

ADSR: Attack -2 ms.- 5 sec. AR: Attack - 2hs. - 7 sec.
Release- 1ms, -.7 sec.

variable

0.28z- 208z
ocutput triangle and square vave



VCOl: Range in "Keyboard off" mode approximately 0.2Hz-6 Knz
Waveforns® Sub-octave lqure, savtooth, triangle and varisble

Pulse width mdu.htlon: nuuu. M
901‘ 0%

Tuning range: Coarse approximate 8.5 octaves
Fine approximate % octave

VO002: Tuning renge: Approximate 3 octaves
Vavefora: Sub-octave square, squire, sswtooth

Hose:Wnite noise (uncalibrated spectrum)
VCF: euwrt rage- approximate 20 Bz- 20Khz
te ‘maximum usesble Q=
szburd response- OV/Octave- 1V/Octave, continuously variable
Sample and Fold: Samples VCOL mix or Noise source at LFO rate

Pitch Bend Approximately +/- 1 Octave (uncalibrated) with center
- dead band.

Octave switch: +/- 2 Octaves calibrated
Glide: Approximate Maximm wa.e time. 2 sec./octave

Power: 100V~ 130V or 220V- zsuv AC  50/600Hz @17 watts
~  Internal mu, o 25A

Size: 24" vide x 6" bigh x 19 3/4" deep Welght: 23 lbs.
Cabinet: Molded 1/16" steel frame with "gpatter coat" finish.
T-moulding edge stripping on wood-grained 3/4" side panels
G-10 glass/epoxy circuit boards

Keyboard: 37 notes with gold plated buss bars and key comtacts.



TECHNICAL SPECIFICATIONS: CAT SRM synthesizer

Output Level; igh Level Output- 25 Vpp maximum
Low level Qutpu#-  2.5Vpp maximum

Patchings To Slave- Stereo cable output provides unsaspled control

=" voltage and gate voltage siguals T tave it

connectione- RING=Control voltage output
- NSAMPLED, buffered keyboard voltage

output impedance = 1|
Range = 0 - 3V, 1v/octave calibrated

TIP =Gate signal output
Gate high = +15V uncalibrated
Gate low = 0 V.
Output iapedance = 1Kohm

Fron Master- Stereo cable input disconnects keyboard on
slave unit and replaces it with control
voltage and gate from Master unit.

RING=Control voltage input (sampled or unsampled)
TInput impedance greater than 2Mohm
Minimum Control Voltage = -5V
Maximum Control Voltage = +10V

TIP =Gate input
Input impedance greater than SKohm
Mininun high level for turn on = 6V
Yaxinun low level for turn off =1.5V

FOTEs Trigger signal is intermally derived from changes in gate and
contzol voltage levels, For proper triggering of slaved CAT
synthesizer with other than OCTAVE products,. control voltages

and may be either saspled or unsaapled.

nust have no glide
Filter Fedal Input: Supplies voltags bias to external pedal for mamisl
foot control of filter cutoff frequency.

RING= pedal bias= +15VDC @ 330ohn output Z
TIP = Voltage Control Input for filter cutoff
Calibrated 1V/Octave input sensitivity
Input inpedance = 100Koha
Input voltage range= +/-10VDC

¥CO 1 Podal Inputy Supplies voltage blas to external pedal for mamual
foot control of VCO 1 frequency.

RING= podal blas = +15VIC @ 330oha output Z
TIP =.Voltage Control Input for VCO 1 frequency
Calibrated 1V/Octave input sensitivity
Input impedance + 100Kohm
Input voltage rangs= +/- 10VDC




External Audio Inputs mxx-n- Loput befors distortion = 3V7p for mx output
- t apedance v 100Kl

ADSRi  Attack time = 3nsec, - 6 soc.
Decay time = 2usec. - 7 sec,
Sustain = 0 - 1
Release time= 2meec,- 7 sec,

AR Atteck tize - 3 msec. - 7 sac.
lease time= 2 msec. - 7 sec.

Low Frequency Decillator (LFO): Frequency range =0,03Hs - 30Hz
Sine and Square wave outputs

¥COl: Fange- Keyboard off- 0.2Kz - 2,1ihe
Keyboard on - 0,2Hz - 16Khe

Vaveforms: Sub-Octave Square, sawtooth, triangle, and variable
width pulse,

Fulse vidth Wdulation Mama < : 50% - 3%
wuto = 50% - 3%
Twning Coarse = 12 octaves (-ypxox.)
fnge- Fine = +/- 1 semitone (approx.)

yeozs Bange- 2.5 octaves (approx.)
TaveTa a0 tave Square, sawtooth, Square

Noise Source; white noise (uncalibrated spectrum)
NCFs  Cutoff Range = SHz - 27Kiz approx,
Useable resonanco (Q)~ 40 approx.
Keyboard response= 0 - 1V/octave, continuously variable

sSample and Hold: Samples VCOI mixer or Pink noise source internally derived,
Sampling rate determined by LFO.

Pitch Bends Calibrated +/- loctave with center dead band and click stop.

Octave Switchs Calibrated +/- 2octaves

Glide: Approximate maximun glide time = 1,5 seconds/octave

‘Povers :gov-ttzo VAC (internally modifiable to 200~ 250 VAC) 50/60kz
iatts

Internal fuse = 1/8 A @ 100~ 130VAC
1/16A 2 200~ 250VAC

Sizey 24" (61,0 ca) wide 19.5" (49,5 cm) dsep 6" (15.2 cr) high
23 1bs (10,4 Ke)net weight
Constructions G-10 Glase spory ctroutt boards, gold plated key contacts

and buss bars, 1/16* steel frame with scuff resistant
spatter coat baked enamel finish, stained wood side panels,
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