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"DON'T PANIC!"

--The Hitchhiker's Guide to the Galaxy

FOR BRIEF OPERATION INSTRUCTIONS, SEE "INSTANT
GRATIFICATION," AT THE FRONT OF THE MANUAL.

We don't mind admitting that the Studio 440 is the most complex
device that Sequential has designed. Together in one package you
have a state-of-the-art sampler and a state-of-the-art sequencer.
Sure, you can load factory samples and be recording sequences in two
minutes. Instant gratification is one thing; but skilled use is another.
Even in a conservative application as a stand-alone unit, the Studio
440 is fully capable of producing music of symphonic proportions. The
functional display system provides several hundred editable data
fields which can be called upon to shape your creative work. It should
therefore go without saying, and without embarrassment or surprise
on anyone's part, that it may take a week or so of patiently working
on the Studio 440 with the manual at hand for anyone to become
comfortable and proficient with the instrument.

The Studio 440 is the result of thousands of hours of detailed
discussion about what an electronic musician might want to be able
to do tomorrow. The instrument has been optimized towards
flexibility. We have generally chosen to include and add as many
features as possible, as opposed to limiting useful options just for the
sake of simplicity. As a result, the Studio 440 control system does
expect a certain level of experience and mindfulness in the user.

If the manual seems wrong or a consistent operational problem
persists, the first thing to do is to contact your music instrument
dealer. The chances are excellent that they have heard your question
before and know the answer, or, if not, they may have recent
information from Sequential which applies to your situation. With a
good collection of demo instruments on hand, the store should be able
to duplicate the essentials of your application, and help clarify the
operations required.

Failing that, you'll probably call our Customer Service department.
Please have your serial number and the manual at hand. It is always
helpful to have the instrument switched on and disks loaded, too.
Describe what you want to do and exactly how you have been trying
to do it. We'll get you back on track.
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SECTION 1
BASIC OPERATION

1.0 INSTANT GRATIFICATION

Sequential's Studio 440 contains two memory-intensive instruments:
a hybrid digital sampler / analog synthesizer, and a versatile, SMPTE-
compatible, 50,000-note multi-track sequencer. By integrating these
instruments into a single RAM-based unit, Sequential provides the
musician with a fully-programmable state-of-the-art music creation
system that covers the complete range of today's expanding
applications: from a stand-alone instrument, to "a band in a box," to a
central controller for an audio/video recording studio.

If you have some experience with this level of equipment, you‘ will
probably want to see how far you can get using the following
abbreviated instructions. For the full story, start with paragraph 1.1
instead.

1.0.1 Set Up
CAUTION! The line voltage of your unit should already be set up
for operation from your power source. However, if there is any
doubt, please see paragraph 1.1.11. Before connecting or
disconnecting anything, be sure that all equipment to be
interconnected is switched off.

l. Before connecting power, remove the head protector card from
the disk drive. Set the head protector in a safe place and keep it
clean so that it doesn't contaminate the disk drive when you use it
again.

2. Connect audio outputs.

3. Connect power and switch power on.

4. Switch monitor system on.

CM440C 1-1 870118
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1.0 INSTANT GRATIFICATION

5. When the display "The Sequential STUDIO 440" appears, press the
SYSTEM DISK switch (located just to the left of the display).

6. The display now reads "LOAD FROM DISK ALL SOUNDS", and
the ENTER LED blinks.

In general, a blinking cursor appears under the current editable
field. To move between fields, use the cursor (arrow) switches.

7. Insert the Performance sound disk.
8. Press ENTER.
9. The display reads "LOADING DATA FROM DISK ....".
10.1f a disk error occurs, loading stops and the display prompts you to
press ENTER to continue loading data. Press ENTER as often as
required to coinplete the loading.
If you have to press ENTER often, this usually means that the
disk has been magnetically or physically damaged. It also
means that some of the sounds may now play with pops, clicks,

or scratches.

11. When loading is completed (forty seconds later), the display says
"DISK OPERATION,IS COMPLETE".

1.0.2 Play Sounds

1. Play (hit) the drum pads (1 - 8).

2. Adjust MASTER VOLUME and sound system volume.

3. To select other instruments, press KIT/BANK.

4. Adjust LEVEL, PITCH, and PAN knobs for sounds.

5. Try ALTERNATE PARAMETERS.
(You can load Prophet 2000/2 disks, too. Sounds appear under
numbers | - 16, banks A and B. Loops are retained: the release

loop is in the normal parameter set, and the sustain loop is in the
alternate parameter set.)

1.0.3 Load Factory Sequences and Songs
1. Factory Performance sound disk must already be loaded.

2. Insert factory sequence disk.

CM440C 1-2 870118
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1.0 INSTANT GRATIFICATION

3. If necessary, select LOAD FROM DISK by pressing the SYSTEM
DISK switch.

4. If necessary, press INC to change the data type to "ALL SEQS &
SONGS." (To re-select "ALL SOUNDS", press DEC.)

5. Press ENTER. Sequence loading will proceed. This will take 35 to
70 seconds, depending on whether an error was detected.

1.0.4 Playing Sequences and Songs
l. Press the SEQUENCER PLAYBACK switch.
2. Use INC/DEC to seleét "SEQ" or "SNG" playback.

3. Move the cursor to the right, and set the number of the desired
sequence (01 - 99) or song (01 - 12).

4. Press PLAY. If the sequence has been programmed to repeat, the
PLAY switch blinks at the beginning of each loop.

1.0.5 Overdubbing Existing Sequences

l. If desired, connect a MIDI keyboard to MIDI IN and connect a
MIDI sound module to MIDI OUT A. (The Studio 440's Echo mode
is enabled by default.)

2. Under SEQUENCER RECORD 1 Track, choose the desired
sequence and track number.

3. To overdub internal or external parts on existing sequences,
switch RECORD on, then PLAY. Switch banks or kits as desired.
Pads or MIDI input will be added to the current track.

4. To stop overdubbing, press STOP.

1.0.6 Recording a New Sequence (Real-Time)

l. Under SEQUENCER RECORD 1 Track, choose the desired
sequence and track number. Check that the record mode in the
bottom line is "LOOPED", not "SINGLE" (unless you prefer).

2. Switch RECORD on, then press PLAY. This starts the metronome.
There will be a four-beat count-in period. Recording starts on the
fifth beat. The default sequence length is four bars.

CM440C 1-3 ‘ 870118
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1.0 INSTANT GRATIFICATION

. Play pads or external input. Try AUTO REPEAT, using continuous

pressure on the pads. (AUTO REPEAT can only be switched on
when PLAY is lit.)

The sequence will loop continuously. As desired, select different
banks and kits. ’

If desired, change track number, Autocorrect, or Swing (under
RECORD 1), and record other parts.

To stop recording, press STOP,

1.0.7 Building a Song

q.

5.

. Under SONG Clear, select the song number (1 - 12). -

Select SONG Build. The display says, "STEP 1" "INSERT" and
"END".

Move cursor to the lower line and change the "END" label to the
desired sequence number (1 - 99), or track mute command (which
is near at the top of slider).

Press ENTER. This enters the current step and puts you at the
next step. Repeat sequence number-or track mute selection.

To review the song, cursor to the step number and use the slider
or INC/DEC..

To edit the song, switch "INSERT" to "CHANGE" or "DELETE".

While in SONG Build, you can start the song at the currently
displayed step.

To play the song, be sure to select SONG mode under the
PLAYBACK switch, before pressing PLAY.

1.0.8 Manual Sampling

CM440C

l.

2.
3.

4.

Just to keep things simple, let's assume that power is off and
there is no disk in the drive.

Connect your sample source to the SAMPLE/TRIGGER IN jack.

Turn the SAMPLE/TRIGGER LEVEL knob to the "3-o'clock"
position.

Set the Mic/Line switch accordingly.

1-4 870118
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5.
6.
7.
8.

9.

,.O-

11.

1.0 INSTANT GRATIFICATION

Switch power on. Wait five seconds.
Press the SOUND EDIT SAMPLE switch; ENTER blinks.
Press ENTER.

Press SAMPLE once (Record mode). The display now says "ENTER
ARMS TRIG...(SLIDER=THRESH)."

View the LED "bar-graph" function of the KIT/BANK LEDs.
Clipping is imminent when the KIT 1 LED lights. For
monitoring, the sample input is passed through the sampling
system to the stereo})mono outputs and individual output #1.

To start recording, press RECORD (yes, the one in the transport

control section). Play your sample source. Recording stops
automatically after two seconds.

Press SAMPLE, exiting Record mode. You'll see the "TUNE
SAMPLEY" display.

Play pad 1. Your sample should be there.

1.0.9 Sampling Using Automatic Recording (and other options)

l.

2.
3.
4.
5.
6.

7.

Delete sounds (using SOUND EDIT EDIT 2), or power-up without
the sound disk.

Select SAMPLE Size/Rate.

Set sound number.

Adjust size, press ENTER.

Adjust rate (optional).

Select SAMPLE Record.

Audition sample source and adjust threshold using slider.
Threshold is exceeded when the SEQUENCER and SYSTEM LEDs
light.

Press ENTER.

Play source. Recording starts when threshold level is exceeded.
Recording ends when size limit is reached.

10. To hear sample, exit Record mode and play the pad.

CM440C
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1.0 INSTANT GRATIFICATION

1.0.10 Continuing

Figure 1-1 shows which numbered paragraphs in this manual
correspond to each control or connector on the Studio 440. Section |
covers basic operations in each area. Sections 2, 3, and 4 detail the
SYSTEM, SEQUENCER, and SOUND EDIT functions, respectively.

Notice that the organization of the three reference sections of the
manual follows the control panel quite closely. Within each section (2
SYSTEM, 3 SEQUENCER, and 4 SOUND EDIT), each of the eight
switches are covered in order (for example, 2.1 ... 2.8), as are the
four or five functions under each switch (for example, 2.1.1 ... 2.1.5).
This arrangement should make it easy to find all information about a
given function, since you only have to look at the front panel to know
what the corresponding paragraph number is. Under each switch
function are listed the various fields in the display. These are in Init

‘Cap Bold. The value choices for each field are indented to the right,

in ALL CAPS UNDERLINED.

Feedback Welcome

CM440C

The Studio 440's wealth of features have already caused this manual
to exceed 230 pages. No doubt, it is imperfect at some points. If at
any time you can't find what you. need in this manual, the author
would like to know about it. New information and .insights about the
instrument will continue to develop. With your help, future printings
of this manual, or applications notes, can incorporate these
improvements. Leave a message for me at Sequential. I can also be
reached on the PAN Network as username SEQPUBS.

1-6 870118
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1.1 INSTALLKTION

1.1 INSTALLATION

This section contains all information regarding power requirements
and connecting other equipment to the back panel.

1.1.1 Handling and Placement

Transporting

CM440C

Check that you have everything. In addition to the Studio 440 itself
and this manual, a new unit is shipped with:

Four factory disks:
441-01 Performance sound disk (32 sounds)
441-02 Studio Acoustic sound disk (16 sounds)
441-03 Studio Electronic sound disk (16 sounds)
441-04 Sequence disk

Applications Notes for Factory Disks

Detachable panel overlay for factory sounds (attached)

Detachable power cord

Disk drive head protector (in the drive)

Warranty card

CAUTION! Before connecting power, remove the head protector
card from the disk drive. Set the head protector in a safe place
and keep it clean so that it doesn't contaminate the disk drive.

WARNING! Before connecting or disconnecting anything, be sure
that all equipment to be interconnected is switched off.

The Studio 440 is a highly sophisticated microcomputer system
containing state-of-the-art components. As with any other high-tech
instrument, the Studio 440 should be treated with as much care as
you would provide an acoustic instrument. Shock or vibration can
damage the disk drive or controls, and loosen internal connectors or
socketed integrated circuits. Avoid temperature and humidity
extremes.

To avoid damage to the disk drive, always transport the Studio 440
with the head protector inserted. Do not use a disk for head
protection because disks are too thin to properly cushion the head,
therefore they will become damaged. If a damaged disk is loaded, this
could damage the head. Before operating, please see full disk
precautions under paragraph 2.4.

If you expect to transport the Studio 440 even occasionally it is
imperative to invest in a professional "road" or "flight" case for it.
Cases are made by several manufacturers and should be carried by
your music dealer. If you prefer to build your own, there are firms

1-8 870126
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1.1 INSTALLATION

that sell case hardware. If you can't find a case, please contact the
Sequential Customer Service Department.

Location or Mounting

During use, the unit should be placed with all feet evenly supported.
No liabilities are assumed for unorthodox mounting or inadequate
support.

Dust and Cleaning

In general, don't allow beverages or food around the equipment. For
best disk drive performance, minimize dust. To avoid exposing the
disk drive to dust, cover the instrument when not in use. Of course,
for heat considerations, if the instrument is covered, you must switch
power off. '

To clean the cabinet, dust or vacuum first and then use mild soap and
water. Anything harsher stands a chance of removing the lettering or
dulling the finish. If you prefer a dryer feel to the velocity pads or
other controls, use very diluted window cleaner or ammonia, as only

these will adequately remove accumulated oil and grease build-up.

1.1.2 Sound System Considerations

CM440C

The Studio 440 has a very flexible audio output system: stereo,
headphones, eight individual voice outputs, as well as a monophonic
mix of all voices.

Using the Studio 440 in stereo is strongly recommended. The voice

system contains a stereo mixer with dynamic panning. While a mono
system will suffice, only a stereo configuration will be able to take
advantage of the Studio 440's sound panning features, while also being
able to project the shifting images created by external delay units or
spatial modifiers.

This is an excellent time to think about your amplifier and speaker
system. By converting the Studio 440's electrical output into the
potent vibrations that you hear, the sound system becomes part of
the instrument. Of course you can use anything you like or can
afford. But obviously an instrument of this caliber should not be
constrained by a weak amplifier and muddy speakers. To be blunt, if
you hang a cheesy sound system on the end of it, it's going to sound
cheesy.
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1.1 INSTALLATION

Monitoring Requirements

For convenience during sampling, and to let you monitor the sample
exactly as it is being recorded, the sample itself appears at the
stereo/mono outputs, and through the individual output for voice 1.
Therefore, if the sample source is the audio system, during sampling
you will want to route the Studio 440 output so that feedback is not
created. The easiest way to work is probably just to use headphones
from the Studio 440, since in record mode you can hear all input
anyway. (Due to the sampling and conversion process, there is a very
slight delay on this audio.)

External Processors

Amplifier Power

Speakers

CM440C

Consider the equipment to which you are going to connect the Studio
440. Does it give you adéquate tone control? In addition to
equalization, it is generally agreed that electronically generated
music is often enhanced by ambience effects (since there is no
natural resonance). If you don't already have one, consider getting a
good digital delay line (DDL) or reverb. You won't regret it.

For detailed, clear sound (in other words, to prevent clipping of the
highly dynamic output from the Studio 440) extraordinary amounts of
amplifier headroom are needed. It is not difficult to justify
committing a stereo amp of at least 200 watts per channel for basic
monitoring or performance. This may sound like a lot of power, but
keep in mind that a sampler or synthesizer is generally required to
produce cleaner sound than a guitar, for example. As a practical
matter, when the guitarist distorts, it is expected. But when the
synthesist distorts it usually attracts nasty looks.

Speakers ought to be capable of handling the full amplifier power
over the full audio range (20 Hz to 20 kHz) without distorting. For
performance, three-way systems using 12- or l5-inch woofers are
generally favored.

CAUTION! If it is not practical to use amplifiers and speakers
specifically designed for electronic instruments, or if volume
must be kept low, using your home stereo system will give
acceptable frequency response. But if you go this route, be
careful. Continuous playing of synthesizer sounds can cause
component amplifiers to overheat. Also, the dynamic range of the
sampler places component speakers at risk, because of powerful
bass notes and transients which will damage them if the volume is
set too high.
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1.1.3 Audio Connections

L/PHONES

R/MONO

After choosing your audio output configuration, connect the outputs:
Stereo preamp/amp to L/PHONES and R/MONO.
or Mono preamp/amp to R/MONO.
or Headphones to L/PHONES.

and/or  Eight channels of a mixer or multi-track deck to the
individual voice outputs 1-8.

The L/PHONES jack is a two-channel, tip-ring-sleeve (TRS) type. The
tip is always connected to the left channel. If R/MONO is
disconnected, the ring of L/PHONES is the right channel. I[f R/MONO
is connected, the ring of L/PHONES is disconnected.

The R/MONO jack is a one-channel, tip-sleeve (TS) type. If
L/PHONES is disconnected, the R/MONO tip is a monophonic mix of
both channels. If L/PHONES is connected, the tip of R/MONO is the
right channel only.

Voice Outputs 1 - 8

The individual outputs allow each voice to receive independent
equalization or ambience, before recombination by an external mixer.
The assignment of sounds to specific channels is made under the
SOUND EDIT OUTPUT Audio Outs function (see paragraph 4.4.1).

Also, you can use both the stereo and individual outputs
simultaneously, because when you insert a plug into one of the
individual output jacks, that voice is removed from the stereo (and

mono) mix.

The L, R and MONO outputs are relay-protected against power on/off
thumps. However, the individual voice outputs are not protected. The
individual outputs have a significantly higher output level than the
stereo/mono outputs.

Metronome Audio Output

CMa40C

If the metronome has been programmed on, during recording it
appears in the stereo and mono outputs. The metronome does not
appear in any individual output. So, if you are using the individual
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outputs, you may want to also provide for the mono channel as well
so that you can hear the metronome.

The metronome resolution and tone is programmed under the
SEQUENCER RECORD | Metronome function.

The impedance of the headphones or preamp/amp basically doesn't
matter. The audio output drivers can handle virtually any load and
are protected against shorts.

1.1.4 SAMPLE/TRIGGER IN Jack

Mic/Line Switch

A tip-sleeve phone jack, this is the audio input for sampling or for
triggering functions. Input considerations for sampling are discussed
under paragraph 4.0.

There are two types of triggering functions. One allows an external
audio signal or pulse to play one of the sounds. When sound triggering
is not used, the triggering function allows the external audio signal to
start the sequencer, by assuming the function of the TAP switch. (For
more information, see paragraph 2.3.3.)

The input range of the SAMPLE/TRIGGER IN jack is set by the front-
panel Mic/Line switch.

In Mic position, the input range is 16 to 180 millivolts rms. Input
impedance is 10 kilohms.

In Line position, input range is 0.45 to 4.7 volts rms. Input Impedance
is 245 kilohms.

1.1.5 FOOTSWITCH Jacks

Footswitch 1, 2

CM440C

All footswitch inputs are tip-sleeve phone jacks.

These are general-purpose controller inputs which can be used ‘for
selecting alternate sound parameters or for many other control
functions. The specific function of these switches is programmed
under the SYSTEM INPUTS switch (see paragraph 2.3).
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1.1 INSTALLATION

Footswitches should be of the type that are normally open, and are
pressed to momentarily close. Sequential Model 839 is suitable.

This footswitch is a convenient way to control the sequencer,
especially when recording.

All MIDI jacks are five-pin DINs. MIDI operations are discussed
primarily in paragraphs 1.9, 2.1, 2.2, 2.6, and 2.9.

Out A, Out B
Two output ports give the Studio 440 32 MIDI channels by which to
control its MIDI slaves.

Out A/Thru
There is a back-panel switch for this jack. The THRU function is
standard. But with two OUT As, for some applications you may be
able to avoid needing to use a splitter box.

1.1.7 TERMINAL/SYNC Jacks

These are a second pair of MIDI jacks that are used for all system
functions such as MIDI Clocks, MIDI Time Code, Sample Dumps, and
System Exclusive data. Using a separate bus for these functions
provides the best timing accuracy.

These jacks are also used with third-party terminal software that
programs the Studio 440.

If it is absolutely necessary to have Channel and System buses in one,
then an external merger box must be used.

1.1.8 SMPTE/CLOCK Jacks

Tape Out

CM440C

All clock jacks are tip-sleeve phone.

This is an ac-coupled clock output intended for a tape track. Use this
either with the PPQN or SMPTE systems.
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‘This is the dc-coupled clock or SMPTE output intended for other

equipment.

This clock input accepts either dc from other equipment, or ac from
a tape track.

For more information on the clock system, see paragraph 2.6.

1.1.9 SCSI INTERFACE Jack

This 25-pin D-connector accepts Small Computer System Interface
(SCSI) hard disks. This feature is to be implemented in the near
future.

1.1.10 About Grounding and Ground Loops

CM440C

All Sequential instruments come with a three-prong power plug to
ensure safe grounding with other equipment. The ground prong is
connected directly to the metal chassis. To prevent potentially lethal
shocks, this ground path must not be tampered with.

However, in today's complex setups, where power lines and several
types of audio and control lines typically run between a dozen pieces
of gear, it is easily possible to create such a large ground system,
that hum and noise are created rather than reduced. The larger the
ground system is, the greater of a tendency it has to develop its own
internal current flows, and these cause hum and noise.

There are several approaches to alleviating this problem. First, the
hum level may depend on exactly how or where the instrument and
amplifier are connected to the ac power line. For minimal hum, use
the same ac outlet for the instrument and its amplifier, and for all
associated equipment, without overloading the power circuit. This
will usually reduce the hum to an acceptable level.

When using "power strips," place the heaviest load (usually the
amplifier) closest to the source, and lightest loads (such as power
adapters) after them. Details such as this can make a difference.

Regardless of how effective common ac connections are in reducing
general hum, connecting both the input and output of a sampler into
the same system puts it in to the middle of a classic ground loop
situation. This may make it difficult to sample sounds from the
system without accompanying hum. In this case, the easiest way to
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defeat this ground loop is to monitor your sampling from headphones
plugged directly into the back panel of the Studio 440. But if you
don't want to use headphones, because you must hear the sample
through speakers or processing, for example, then you might need to
cut the shield at one end of one or both of the audio output cables, or
at the input cable. As long as at least one end of the coax cable is
connected to either chassis, the signal inside is protected. Just be
sure to mark any cable that you open! Through careful, "star"-
grounding techniques such as this--where all grounds are referenced
to only one point--it should be possible to eliminate all grounding
problems.

WARNING! As a last resort, one may be tempted to trade
personal safety for sound quality: it is widely known that you can
quickly defeat some ground loops by using a two-prong adapter to,
in effect, disconnect the ac ground. You must be aware that
tampering with the ac ground in this way can set up a lethal shock
hazard between equipment or between equipment and ground, and
that you do this at your own risk. Sequential is not responsible for
any equipment failure due to incorrect ac power connections, and
is not liable for any personal injury due to electrical shocks as a
result of unsafe grounding practices. It is up to you to check the
power and ground interconnections of all equipment in use. As you
probably know, many older buildings and clubs are notorious for
their poor quality ac wiring. We therefore urge you to verify ac
connections using one of the several "ground-checking" devices
available on the market.

1.1.11 Line Voltage Selection and Fusing

CM440C

WARNING! CHANGING THE VOLTAGE SELECTOR MAY
REQUIRE THE USE OF A DIFFERENT LINE CORD OR
ATTACHMENT PLUG, OR BOTH. TO REDUCE THE RISK OF
FIRE OR ELECTRIC SHOCK, REFER SERVICING TO QUALIFIED
PERSONNEL.

To check or change the fuse:

1. Disconnect power cord.

2. Open Studio 440 by removing three screws along front bottom
edge, and then raising the top panel. (It is hinged.)

The power supply is behind the disk drive.
3. Using a 1/4-inch nutdriver, remove the two nuts at the front edge

of the power supply cage. (The screws are attached to the bottom
panel.)
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4. Carefully remove the nuts and washers--so that you don't drop
them into the disk drive.

5. Lift off the cage.
6. Locate the fuse, at the back center of the board.
7. If necessary, replace fuse.

115V: 3A (fast blow)
230V: 1-1/2A (fast blow)

Note that the fuses are miniature "5MF" types, not the usual
3AG types. (Make a note to get some spares for your tool box.)

8. When done, replace the cage carefully. The flat washers go on
first, then the lock washers (then the nuts, obviously).

To check that the voltage selector setting matches the available

voltage: '

1. Open cage, as described above.

2. Locate the voltage selection jumper.

This is just in front of the fuse. A wire runs from the right,
over to one of two pins, marked 115 and 230.

3. If necessary, move the jumper wire to the other pin, and change
the fuse to match (see table above).
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1.2 PLAYING FACTORY SOUNDS

As a RAM-based system, the Studio 440 will not be playable unless
you put something into its memory.

The easiest way to load the sound memory is to load one of the three
factory sound disks provided. One of these, the "Performance" disk,
contains the 32 sounds listed on the removable, front-panel overlay.
The two "Studio" disks each contain sixteen longer versions of these
sounds.

1.2.1 Loading Factory Sounds

CM440C

If you are not familiar with disk drive operation, before continuing

please see the precautions discussed in paragraph 2.4 of this manual.

1. Install the Studio 440 as described above (paragraph 1.1).
2. Check that the Studio 440's power switch is in "OFF" position.

3. Connect power cable (included) to the Studio 440Q's power input
and line outlet.

4. Switch Studio 440 power on. Then switch on the preamp or mixer,

then the amp. .

5 When the display "The Sequential STUDIO 440" appears, press the
DISK switch (located just to the left of the display).

6. The display now reads "LOAD FROM DISK ALL SOUNDS", and
the ENTER LED blinks.

7. Insert the Performance sound disk and then press ENTER. The KIT
1 - 4 and BANK A LEDs light in sequence.

Note: If there is a disk problem, an error message may appear. To
continue past the error, press ENTER each time until loading has
been completed. For a complete discussion of disk errors, refer to
paragraph 2.4. '

8. Loading should conclude in about forty seconds, with the display,
"DISK OPERATION IS COMPLETE."

9. Before playing any instrument (drum) pad, first check that
MASTER VOLUME is reduced to minimum. Then, while playing,
raise it gradually. This may keep you from accidentally blowing
out speakers (or your ears).

10.Play the instrument pads and you will hear the eight sounds that

are listed on the overlay for the bank or kit that is currently
selected. Notice that the pads are velocity sensitive.

1-17 870124

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



1.2 PLAYING FACTORY SOUNDS

1.2.2 Volume Control

MASTER VOLUME affects the output level of all the voices through
the stereo and mono mixes. For best signal-to-noise performance, set

MASTER VOLUME as high as possible without overloading the inputs

of the monitor system, and use this knob only for a temporary volume
decrease.

If some drum pads seem to be too quiet, or not there, you should be
aware that the relative volume of each of the sounds can be adjusted
using the LEVEL knob. Adjusting this knob affects the next pad
played.

MASTER VOLUME does not affect the volume of the individual
outputs. However, LEVEL does affect the volume of the individual
outputs.

1.2.3 Selectin_g Sounds

Kill Sound

CM440C

The Studio 440 can be programmed with 32 sounds, be they drums,
percussion, synthesizer bass notes, sound effects...whatever. These
are arranged into four banks (A - D) of eight sounds each. Variations

- of these sounds are contained in kits 1 - 4, which can be selected and
- played in the same way as the banks. -

When a sound disk is loaded, it doesn't always come up in BANK A,
Instead, the initial kit or bank is the one selected when that disk was
last saved.

To select the desired bank or kit, press the KIT/BANK switch.

This advances through the banks and kits, as indicated by the
lit LED.

To play the sounds in a bank or kit, strike the desired instrument
pads.

For example, to play sound 22, light BANK C and touch or hit
pad 6.

ALTERNATE PARAMETERS may blink on and off, depending
on how it is programmed for the most recent sound played.

Table 1-1 lists the factory banks on the Performance sound disk. The
Studio sound disks contain longer versions of sounds 1 - 16, and 17 -
32, respectively.

To stop long sounds from droning, when the sequencer is stopped, you
can press the STOP switch.
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Table 1-1
FACTORY PERFORMANCE SOUNDS ("DRUMS")

BANK 1|

Kick 1

Snare
Sidestick

Tom

Crash

Ride

Hi Hat (open)
Hi Hat (closed)

BANK 2
Kick 2
Conga
Conga Slap
Rimshot
Timbale
Floor Toin
E Bass
Slap Bass

BANK 3

E Kick 1

E Snare
Noise Burst
E Tom
Shaker
Click

Clap

Digi Bass

BANK 4
Mondo Kick
Mondo Snare
Orch

Mondo Tom
E Crash
Cymbal Bell
Cowbell
Synth Bass
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1.2.4 Performance Controls

Pad Edit Rules

1.2.5 Level

1.2.6 Pitch

CM440C

The performance controls are the LEVEL, PITCH, and PAN knobs and
the ALTERNATE PARAMETERS switch. The main difference
between banked and kitted sounds is in the settings of these
performance controls.

You can adjust the level, pitch or stereo pan position for a sound, or
switch between normal and alternate parameters at any time a sound
is being played, whether the sound is in a bank or a kit. Operate the
performance controls in conjunction with the pads, as described
below.

Go ahead and practice changing the performance control settmgs for
the factory sounds. To restore the original sounds, it is probably
simplest to just re-load the Performance disk. (If you feel
adventurous, try loading just "PAD KITS/BANKS". This takes much
less time.)

Changes are audible the next tirne the sound is played.

_ If no pads are being held, changing the value affects the next pad hit.

If a pad or pads are belng held, changing the value sets all held pads
to the same value (except under KITS Build).

These edits are temporary. If you leave the bank or kit, the edited
values are lost. To see a display of the values of each of the
performance parameters, select the KITS Build function, and look in
the lower line. (Press KITS.) To make the edits permanent, make
them while the KITS Build function is selected. (For more
information on kits, see 1.7.)

To adjust the volume of the sound, adjust LEVEL as desired. There
are 32 levels: off is 0.

To adjust the pitch of the sound, adjust PITCH as desired. The pitch
playback range depends on its sampling rate (31 kHz for most factory
sounds):

Rate Range
kHz Semitones

16/31 +12/-19 Original recorded pitch: 19
42 +7 [ -24  Original recorded pitch: 24
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To adjust the initial stereo position of the sound, adjust PAN as
desired. There are 31 positions: center is value 15. This adjustment
does not affect the individual voice outputs.

1.2.8 Alternate Parameters

You can employ the alternate parameter set of a sound to change its
processing either slightly or totally. So, the effect of this switch will
depend on exactly how the alternate parameters have been
programmed. On the factory disks, in many cases ALTERNATE
PARAMETERS selects reversed playback, among other things.

To select the alternate sound parameters for a sound, press
ALTERNATE PARAMETERS, then play the sound.

The switch toggles between normal (unlit) and alternate (lit).
In the LCD, normal parameters appear as just the sound
number. When alternate parameters are selected, an "a" is
added to the sound number in the display. For example, "4" is
sample 4 with normal digital/analog parameters, while "4a" is
sample 4 with alternate parameters.

When playing pads, ALTERNATE PARAMETERS will go on or
off, depending on which state has been chosen for the sound on
that pad.

1.2.9 Pad Sensitivity

CM440C

The pads like to be played in their centers. Moving towards the edges
gives you lower volume but retains dynamic range. If you want to
play the same sound with two fingers, kit the sound to two adjacent
pads so that the fingers will not collide when trying to hit the center
of one pad. This technique is demonstrated on the factory
Performance disk in Kit 1, pads 2 and 3. Both pads are the same snare
sound.

The hole between the #1 drum pad and the AUTO REPEAT switch is
for adjusting the velocity sensitivity of the pads. The pad sensitivity
is set to minimum at the factory. This gives the finest dynamic range
control. If you want more bang with less effort, raise the sensitivity
trimmer, but realize that this may make it more difficult for you to
play softly.
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1.2.10 Display Lighting and Trim

Note: To preserve display life, if the Studio 440 is not used for
five minutes, the LCD back-lighting shuts itself off. It will
reappear when you let the Studio 440 know you are back.

LCDs can only be read clearly from certain angles. For your
installation you may want to adjust the LCD viewing angle using the
trimmer accessed through the hole just to the left of the LCD. Using
a small screwdriver, adjust the trimmer until the display gives the
best contrast. Look at the display from several angles to make sure
the adjustment is optimum.
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1.3 FUNCTIONS AND DATA ENTRY

Multi-operation

To do anything more with the Studio 440 besides play sounds, you will
need to know how to operate the control panel. The control panel is
divided into six basic areas (refer to Figure 1-1):

Instrument (or "drum") controls
Data entry section

Sequencer "transport) controls
SYSTEM function group
SEQUENCER function group
SOUND EDIT function group

In playing the factory sounds, you have become familiar with the
instrument controls. The following sub-paragraphs explain in general
how to use the data entry section to set values or options and
perform other operations for the sequencer transport and the three
function groups.

In general, while the sequencer is playing you can select and edit
various functions in all three groups. For example, you can change
Track number, Autocorrect, Metronome, MIDI channels, and so on.
The exception to this is, while the sequencer is running you can't
select SAMPLE Record--that will stop the sequencer. In the case of
sequencer values such as Autocorrect or Metronome (and others), edit
changes will not be effective until the next bar. In other cases, if the
sequencer is playing internal sounds, these events will continuously
updat;a certain fields which have sound number as a value (such as
Erase).

1.3.1 Groups, Functions, Fields, and Values

CM440C

Each of the three main control groups (SYSTEM, SEQUENCER, and
SOUND EDIT) has eight function switches. When a switch in one of

these groups is pressed, the LED by the group name indicates that the
group is active.

Each function switch has from two to five functions listed under it.
Pressing the function switch selects each of these functions in turn.

Each function has a display which may contain from one to five fields
of data. To move between the fields, use the cursor switches (the
ones with the left-right arrows).

When you have positioned the cursor at the desired field, to adjust or
set the value of a field, you can use either the slider, INC/DEC, or
the keypad. Field values can be numbers, but they are just as often
options decribed by words.
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In the SEQUENCER group, the current sequence number appears in
the upper right corner under most functions. Sxm;larly, in the SOUND
EDIT group, the current sound number appears in the upper right
corner under most functions.

1.3.2 Data Entry Methods

CM440C

After selecting the desired function and moving the cursor to the
desired field, there are several ways that the data in that field can be
changed.

If the field is the sound number, then you can change it most quickly
by touching a pad. If banks A - D are current, the sound chosen will
be 1 - 32, corresponding to the front panel. If kits |1 - 4 are current,
touching a pad will select the sound number that is currently assigned
to that pad.

To increase or decrease the value in a field, or scroll quickly, use the
DATA ENTRY slider.

When a function is first selected, the display shows its current
value. If desired, note this value before movmg the slider,
because moving the slider causes the value to jump to the
value represented by the shder's current position.

~ If the slider already happens to be physically located where a
desired selection may be, then to register the change you may
need to slide away from the area, then back to it.

To increase or decrease the data value by the smallest amount, or
scroll up or down one step, press DEC or INC.

To set a specific data value, press the numbers 0 - 9 on the keypad.

Numbers enter the display from right to left. When the first
number is entered, the ENTER switch blinks at double speed.
If the complete field is filled, the number is entered
automatically. For numbers with less than the number of digits
allowed, to complete the entry, after you have entered the
desired digits, press ENTER.

To toggle the sign of bipolar values, press +/-.
Use the +/- switch to change the sign of values to be entered

by the keypad.

To enter data, if the function requires you to press the ENTER
switch, the ENTER switch will blink.
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1.3 FUNCTIONS AND DATA ENTRY

ENTER blinks at two rates. The fast blinking means that it is
waiting for more digits. The slow blmkmg means that it is
expecting to be pressed.

In general, after you have pressed ENTER to execute an operation, a
screen appears which confirms that the operation has been
completed.

To hear the effect of sound edit changes you rust restrike the pad or
MIDI key. Changes in sequencer parameters are generally not
effective until the next bar.
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1.4 PLAYING SEQUENCES OR SONGS

Now that you know how to load and play the factory Performance
sounds, and use the control panel, the next thing is probably to load
and play the factory songs and sequences.

Note: The factory sequences assume that the Performance sound

disk has already been loaded. If different sounds than this set are

in the sound memory, the results will be unpredictable. If at any
time the sequencer seems to run but produce no sound, check that
sounds have in fact been loaded.

1.4.1 Loading Sequences and Songs

CM440C

To load the sequence / song disk, follow the steps below.

l.

2.

3.

Eject the Performance disk.

Insert the sequence / song disk. (Check that it is write-protected.
If a disk is protected, you can see through the write protect hole.)

Press the SYSTEM DISK switch to select the Load function. The
top line of the display should read, "LOAD FROM DISK". If it
doesn't, use the DISK switch to select this option.

. Use INC/DEC to select a data type of "ALL SEQS & SONGS" in

the lower line.

There is another data type available, "ALL SONGS", which
loads songs only.

Press the ENTER switch. This starts the load.

. Wait until the display indicates that loading has been completed,

by displaying the Load option again, and blinking the ENTER LED.
If there are no disk errors, this can take up to 35 seconds.

If loading takes 70 seconds, this means that the disk system
detected a disk error, and as a result read the redundant
sequence file stored on the back side of the disk (to get error-
correcting information).

To switch off the blinking ENTER switch, select any other
function, such as SEQUENCER PLAYBACK or SOUND EDIT
SAMPLE.
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1.8.2 Sequence or Song Number

To select the playback mode and sequence or song number:
!. Press the SEQUENCER PLAYBACK switch.
2. Use INC/DEC to select "SEQ" or "SNG" playback.

3. Move cursor to the right, and set the number of the desired
sequence (1 - 99) or song (1 - 12).

1.4.3 Starting Playback and Stopping

CM440C

The sequencer uses the familiar controls of a tape transport. To start
playback of the selected sequence, switch PLAY on. (Or connect and
use the PLAY/STOP footswitch.)

By default, a four-beat count-in occurs. If you want to switch this
off, go to SYSTEM COUNT/TAP Method, and press DEC so that the
lower line says OFF. (On-the factory sequence disk, Count-In is
already programmed off.)

If the PLAY switch won't go on, then a sequence has not been loaded
or recorded under the current number.

If you press PLAY and it just blinks without starting the sequence, it
is probably the case that the SYSTEM CLOCKS In function has been
set to an external clock source (which is not being received).

With the sequence running, observe the bar and beat count in the
Seq/Song display.

If you can't hear a part, check the RECORD 2 Mute function.

To stop sequence or song playback immediately, press STOP.
Otherwise, the sequence or song will stop at its end (if no repeat has
been intentionally programmed).

You can also stop an infinitely-repeating sequence by selecting a
different sequence number.

If a sequence containing external events is stopped at an arbitrary
point, Note Offs for current notes are sent. However, this will not
prevent certain Systemn Exclusive controllers such as pedals from
remaining in whatever state they were in when the sequence stopped.

Pressing STOP always resets the song or sequence to its cue point. By
default, this cue point is the beginning of the sequence, but you can
move the cue point to any bar.
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Count In and Tapping

Starting may be affected by the SYSTEM COUNT/TAP functions:

1. If Count In has been programmed on, the programmed number of
metronome clicks will be heard before the sequence actually
starts.

2. If Tap In is on, to start the sequence or song, instead of pressing
PLAY, you must tap on the TAP switch for the programmed
number of beats (or provide an external trigger--see paragraph
2.3.3). The rate at which you tap determines the playback speed.

To change the method:

1. Press COUNT/TAP to select the Method function.

2. Use the slider or INC/DEC to select between "OFF" (default),
"METRONOME CLICK", and "TAP IN".

Continuous Playback

To cue a sequence or song for continuation, while the current

‘sequence or song is playing, select the new sequence or song number.

When the current sequence or song ends, then the new one starts
automatically. Of course, if the new selection is unrecorded, the
sequencer stops.

1.4.4 Setting Tempo

Initial Tempo

CM440C

To display the current tempo at any time, select the Tempo function
under SYSTEM CLOCKS Fpb/Bpm. Or,

To display the current tempo without changing it, press both TEMPO
switches (up/down).

To increase or decrease tempo at any time, press or hold either
TEMPO switch.

The beats-per-minute value changes and is displayed. The rate
of change increases as the switches are held longer. Range is
40 - 250 beats-per-minute (BPM). Note that the resolution of
the tempo control is 0.1 BPM.

Each sequence has its own initial tempo setting. This means that any
playback tempo changes will be cancelled when (or if) the sequence
repeats (loops). Any tempo changes which occur while the sequencer
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1.4.5 Pause

1.4 PLAYING SEQUENCES OR SONGS

is stopped (including tapping in), changes the initial tempo of the
current sequence. To change the initial tempo setting for a sequence,
use the SEQUENCER TIMING Tempo function. Tempo can be entered
directly via the keypad. To activate the new initial tempo setting,
switch the sequence off (STOP), then back on (PLAY).

There are several ways to change the tempo by using the TAP switch.
When you tap more than once, the time between taps is averaged
together and immediately changes the current tempo. The number of
taps needed to start the sequence or song is programmable, from two
to eight. Eccentric tapping will not cause tempo to go outside of the
range 40 - 250 BPM. For more information on TAP operations, please
refer to paragraph 2.8.

To change the tempo by tapping, during playback:
1. Start playback.
2. Tap on the TAP switch at the desired beat rate.
3. Select CLOCKS FPB/BPM.
The tapped tempo in beats-per-minute is displayed.

To change and set tempo by tapping, while stopped, tap at the desired
rate.

To pause and resume playback, switch PAUSE on and off.

When paused, to prevent droning, all notes are released. When
PAUSE is switched off, the notes are retriggered with their
original velocity.

1.8.6 Rewind and Fast-Forward

CM440C

To rewind during playback:
1. PLAY must be on.
2. If RECORD is on, switch it off.

3. Press REWIND. (The sequence or song is not audible in reverse.)
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1.4 PLAYING SEQUENCES OR SONGS

4. Observe the bar count in the display. When the desired bar, or the
start, is reached, release REWIND.

To fast-forward during playback:

1. PLAY must be on.

2. If RECORD is on, switch it off.

3. Press FAST FORWARD. (The sequence or song is not audible in
fast-forward).

4. When the desired bar, or the last bar, is reached, release FAST
FORWARD.

Rewind and fast forward ignore any programmed bar repeats.
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1.5 BASIC RECORDING

At this point you have learned to play the factory demonstration
sequences. So now it is time to record your own. If you have not
already done so, load the factory "Performance" disk so that there
will be internal sounds for the sequencer to play or record.

The basic recording procedure is the same, regardless of the type of
data being recorded. The simplest type of recordxng is internal sounds
played by the pads in banks or kits. This is what you'll do in this
section. The next level is recording notes from and to external
synthesizers. The third level, is recording internal sounds controlled
by external keyboard, either in Keyboard Kits or Mapped mode. The
input configurations required for to do these, is discussed in section
1.9.

1.5.1 Recording a Drum Sequence (Real-Time)

Select Sequence

CM440C

In the SEQUENCER function group, the sequence number appears in

many of the function displays. You can change it through any of the

usual data entry methods.

When the current sequence number is already recorded, pressing
RECORD activates overdubbing. All new material will be added to
the current track of the current sequence.

If the sequence has not yet been recorded, pressing RECORD
allocates the sequence using the current parameter settings, such as
time signature, length, record mode, and so on, as hsted under
paragraph 1.5.2. -

Therefore, if you desire a different time signature or length than the
default (4/4, &4 bars), select those functions and adjust them as you
desire, before pressing RECORD.

If the sequence has already been recorded, or even if you just press
RECORD, its time signature or length cannot simply be changed
afterwards. So it is best to use EDIT 2 Delete and start with the
correct SET UP parameters before recording. However, length of
sequences can of course be edited using the EDIT 2 Delete function.
And, to convert a sequence from one combination of time signature
and number of measures to another, you can copy the sequence into a
new blank sequence already allocated with the desired time signature
and length.
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Initial Tempo

Select Track

Start Recording

CM440C

1.
2.

1.5 BASIC RECORDING

Select TIMING Tempo. The top line says "INITIAL".

Cursor to the bottom line and select (or slide to) the desired
initial tempo.

Note: You can also use this function to set a different tempo for

each bar. Simply change the "INITIAL" value to the desired bar
number, then enter the desired tempo and number of beats over
which the change occurs, in their respective fields.

Choose RECORD 1 Track and set the desired track number.

2.

Any track can be chosen. If the track already exists, new
material will be overdubbed upon it. You can change the track
number during recording.

Note that the lower line of the display reports that LOOPED
mode is selected by default. This is usually preferred for drum
machine-type work where in record mode the sequence loops
continuously. Successive recording always overdubs (without
erasing). However, because it does allow you to accidentally .
record over the beginning, record looping may also not be
desired in some cases. In such cases, you'll select "(SINGLE)".

Switch RECORD on. It blinks.

Press PLAY. This starts the metronome. The metronome will
count the programmed number of beats, then recording will start.

All tracks that have been recorded will play back, unless you
specifically mute them using the Mute function under
RECORD 2. ‘

Play the pads.

Switch between banks and kits as needed to access desired sounds.

If desired, switch AUTO REPEAT on and off, as needed.

For the current bar and beat location, check the PLAYBACK
Song/Seq display.
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If the record mode is "(LOOPED)", recording stops when you press
either RECORD or STOP, or the PLAY/STOP footswitch.

If the record mode is "(SINGLE)", recording stops automatically at
the end of the sequence.

First Note Buffer

Use this recording method to ensure that opening notes are recorded
precisely on the first beat:

1. Press RECORD, PAUSE, then PLAY. (They all light.)
2. Play any pads to be recorded on the first beat.

3. To start normal recording, release PAUSE.

1.5.2 Recording Defaults and Options

CM440C

The sequencer uses the following defaults for recording. You are
invited to change these to suit your needs. '

COUNT/TAP Method: Metronome Click

COUNT/TAP Count In: 4 beats, quarter notes

The Count-In default mode provides one "practice" measure.
Therefore recording or playback doesn't start until the first beat of
the second bar (fifth beat). (Change this, if you desire, either to Tap
In or Off.)

SEQUENCE #: 1
SET UP Time Sig: 4/4
SET UP Length: 4 bars

The default number of measures is 4. If you are recording the first
track of a sequence, you can pre-set the number of measures from
one to 999.

You can only adjust the length of a sequence before recording. After
recording, use the Delete function to remove any segment. To
lengthen a sequence, use Insert, or, make a song of the required
sequences then dub them into a new sequence.
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SET UP Repeat: Off

A sequence will only play once, unless the SET UP Repeat function
tells it otherwise. The default repeat range is the entire sequence,
but any segment can be repeated up to 254 times, or infinitely.

This playback Repeat function is separate from the field in the
RECORD 1 Track window (see next) which lets you set the record
mode for either single or looped recording.

REC | Track: Track 1 (if new sequence),

Qutput bus A, LOOPED record mode
Note that if you change the recording track number, it will stay
changed. It does not automatically reset to | for new sequences.

Note that you can change the track number, as well as autocorrect
and metronome settings, at any time while recording a sequence.

REC 1 Autocorrect: 16 (sixteenth notes, no shift)

Even if using AUTO REPEAT, to record fast flams and rolls, you'll
need to set Autocorrect much finer than sixteenth notes, or, switch it
off and do the roll manually.

REC | Swing 0 clicks

REC | Metronome: Tone: 7, Resolution: 4 (Quarter notes)

TIMING Tempo: 110.0 beats per minute (BPM)

More detailed information on all sequencer functions appears in
Section 3.

1.5.3 Auto Repeat

CM440C

During recording (or playback) when you switch AUTO REPEAT on,
playing a pad will play that sound repetitively, for as long as you
press the pad. The sound volume corresponds to pad pressure.

The rate of repetition is the Autocorrect setting. By default, this is
sixteenth notes. For different AUTO REPEAT note values, change
the Autocorrect value. If Autocorrect is off (0), AUTO REPEAT
won't operate.

Normally, notes are repeated with a gate duration of 50% of the
selected resolution. This duty cycle allows for envelope release.
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The AUTO REPEAT switch also has a non-obvious function: If MIDI
data input is routed to the sequencer (as it is by default), an
AUTOREPEAT Controller function appears under the SYSTEM MIDI 1
switch, that allows the AUTO REPEAT switch to control whether
MIDI mod wheel or pressure are used to control dynamics, rather than
velocity. For more information, see paragraph 2.1.5.

1.5.4 Erasing Notes

1.5.5 Cue

CM440C

To erase a note during playback, switch ERASE on and press a pad or
MIDI key corresponding to that sound number:

l. If necessary, select desired sequence and track. You can only
erase from the current track.

2. Select the desired bank or a kit containing the sound number to be
erased from the current track.

In other words, to erase a sound number, regardless of whether
you recorded it from the bank or from a kit, select any bank or
any kit containing that sound number.

Note: It makes a difference whether the sound was recorded with
ALTERNATE PARAMETERS or not. For example, if you record
sound 25a (alternate) from a kit, to erase you must play a pad
assigned to 25a. You cannot use sound number 25 (normal) to
erase it (unless you switch ALTERNATE PARAMETERS on).

3. Switch ERASE on. (This doesn't erase anything, yet.)
4, Press PLAY.

5. To erase, just before the error occurs, hold down the pad (or MIDI
key) corresponding to the sound number of the note to be erased.

6. When done erasing, switch ERASE off.

Note: Other erasures can be performed using the EDIT 1 Erase
function.

Note: Even if you erase all notes, the sequence still exists. To
eliminate the sequence entirely, use SEQUENCER EDIT 2 Delete.

To rewind a sequence or song to the cue point, press Stdp.

The cue point default is the start of the sequence. To adjust
the cue point, use the SEQUENCER PLAYBACK Cue function:
Set the status from "OFF" to "ON". Set the desired bar number
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of the cue point. The sequence will always start at this bar,
until the cue status is set to "OFF".

To start overdubbing at any point in a sequence:

1. If it is on, switch RECORD off.

2. Fast forward or rewind, or cue to desired location.

3. Switch PAUSE on.

4, Switch RECORD on.

5. Press PLAY.

6. Release PAUSE.

1.5.6 Punching-In and -Out

CM440C

Punching-in and -out allows you to save time when fixing errors or
making changes, by limiting the edit recording to a small,
predetermined length of the track. The length of the recording is set
by the punch-in and punch-out points. The points may be located by
bar and click number or by SMPTE time. (To see the SMPTE time
under the RECORD 2 Punch In and Out functions, keep cursoring
right.

Overdubbing with punch points is, like normal recording, additive. It

does not replace the current part, only adds to it. To erase a segment

of an entire track (all notes) you can use the ERASE switch in

conjunction with punching.
Note: The Punch In and Punch Out points determine the operating
range of all the functions under the EDIT 1 switch. Of course, by
default, the points are set to the beginning and end of the
sequence.

To manually set the punch-in and punch-out points:

1. Select desired sequence and track.

2. Start playback.

3. To set punch-in, switch RECORD on.

4. To set punch-out, switch RECORD off.

5. The punch points are remembered and can be displayed or edited
under the SEQUENCER RECORD 2 switch. (See paragraph 3.3.)
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To edit the punch points, use the SEQUENCER RECORD 2 Punch In
and Punch Out functions.
To record with punch-in/out.

1. Set punch points, either manually or under SEQUENCER RECORD

2. Switch RECORD on. It blinks.

3. Press PLAY.

4. If the punch-in point has not been reached, RECORD still blinks.

5. When the punch-in point is reached, recording begins
automatically (RECORD lights). Play the part to be overdubbed.

6. When the punch-out point is reached, recording stops
autornatically.

7. If the record mode is "LOOPED", punch will toggle in and out with
each loop.

1.5.7 Creating a Song

CM&40C

A song is a list of sequence numbers to be played consecutively.
Changes in song structure can be made readily, just by editing the
sequence list. -

You can create twelve different songs. Each song can have up to 500
steps. Actually, there are two types of song steps: a sequence
selection with a desired number of repeats (1 - 31), and track
mute/unmute commands.

Song repeats multiply any repeats already set for the sequence under
SETUP Repeat. (In lingo, they are fully nested.) For this reason, if a
sequence happens to be set for infinite repeat or a large number of
repeats, it will keep the song from progressing (unless you program a
footswitch to exit the loop).

As long as the parts have been recorded on separate tracks, you can
create a convincing song just by interspersing track mute/and umute
commands between calls of the same sequence number.

1. Select SEQUENCER SONG Clear.

This is for starting fresh.

2. Set the song number desired, from 1 to 12.
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9.

10.

11.

1.5 BASIC RECORDING

Press ENTER, clearing the song.
Select SONG Build (which says "STEP 1: INSERT" in the top line).

In the lower line, change the "END" label to either a sequence
number with repeat or track mute command. Use the slider and
INC/DEC.

If a sequence step, set the desired number of repeats.

If a track mute command (found on the slider above sequence 99),
touch the keypad or drum pads corresponding to the track
numbers to be muted. In this mode, the pads act as track
selectors.

To enter the step into the song, press ENTER. The step number
advances.

Edit value of next step and press ENTER.

For changes, the DELETE and CHANGE options work just as you
would expect. DELETE removes a song step and drops everything
above it down. CHANGE allows you to edit the step without

changing the song structure. In either case, you must press
ENTER to record the edit. :

To play the.song, select PLAYBACK, change "SEQ" to "SNG",
select song number, and press PLAY.

Note: The PLAYBACK switch rules. Regardless of what you have
been editing (sequence or song), what is current under
PLAYBACK Seq/Song plays when PLAY is pressed.

In song mode, fast-forward and rewind stop at the end or beginning of
each sequence. To resume the scan, press again.

You can record in song mode. However, notes are recorded into the
current sequence. Overdubbed notes will be heard each time that
sequence is called (unless, of course, the track is muted).

1.5.8 Converting a Song into a Sequence

The operation, Dub to Seq, takes a song list and makes a new
sequence of it. This allows you to overdub any lines desired over the
length of the entire (former) song.

1.
2.

3.

CM440C

Select SEQUENCER SONG Clear.
Set the song as desired, from 1 to 12.

Select SONG Dub to Seq.
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4. Select the desired destination sequence number.

The destination sequence number cannot be a number used in
the song. (This would convert the hardware into a Klein
bottle.)

5. Press ENTER.

Dubbing converts any song repeat instructions into the notes
themselves. For this reason, dubbing may take more memory than
merely the sum of the sequences being used. To save memory, after
dubbing a song, save the sequence file (for backup purposes), then
delete the individual sequences which comprise it.

1.5.9 Recording Using Single Step

Step Resolution

Recording

CM&40C

Single-step mode allows note input without playing in real-time.
Instead of recording or overdubbing notes against an instrument-
supplied real-time clock, you supply the clock pulses manually, at any
comfortable rate. This allows detailed and precise control over the
placement and duration of notes. Smgle-step can be used either with
internal sounds or MIDI note data.

To single-step record, you do need to be aware of the resolution
setting. By default, the resolution is set to sixteenth notes. This
means that each single-step clock is worth a sixteen note, so that
sixteen clock steps will take you through a typical 4/4 bar. To adjust
the single-step resolution, simply change the Autocorrect value under
SEQUENCER RECORD 1. When recording a sequence, you can
change the step resolution at any time. However, the new resolution

will not take effect until the next bar.

Note: In step mode, pressing PLAY enters a specific number of
clicks, at a rate which still depends on the current tempo.
Therefore to prevent needless delay while single-stepping, first
raise the tempo to a high rate (150 or above).

To use single-step record mode:
1. Internal clock (In) must be selected.
2. If necessary, select desired sequence and track.

3. Set desired length.
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Switch RECORD on. It blinks.
To single-step, switch PAUSE on.

To start, press PLAY. All three LEDs are now lit. You are ready
to enter notes for the first beat.

Press PLAY again. It will blink off then back on.

Note: You have to press PLAY twice.

. Play any pads or external notes to be recorded on the first beat.

For convenience, select the PLAYBACK Seq/Song display. It
will display the current bar and beat number.

To advance the sequence by steps, press PLAY repeatedly. For
example to move to the next quarter note (beat 2), press PLAY
four times. As the clocks are being entered, the PAUSE LED will
blink.

Play other notes to be recorded. Hold them for the desired
number of steps.

10. To stop recording, press STOP or switch RECORD off.

When single-stepping, it can be helpful to program one of the
footswitches to clock the notes by duplicating the PLAY switch.
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1.6 BASIC DISK OPERATION

Factory Disks

There are two types of data that can be stored on disks: sound and
sequence. One double-sided disk can hold one copy of the sound RAM
or one copy of the sequence RAM.

Four factory disks are included. One of these, the Performance disk,
fills the sound memory with 32 sounds. Two other disks, the Studio
disks, each contain 16 longer sounds. This arrangement gives you a
variety of material to work with. The fourth disk contains factory
demo sequences that play the Performance sound set.

Prophet 2000 / 2002 Disks

The Studio 440 reads Prophet 2000 or 2002 disks. When such a disk is
loaded, the Prophet samples are placed in the first two banks, under
sound numbers | - 16. Samples recorded at 16 or 31 kHz are rooted at
pitch 19 on the Studio 440. Samples recorded at 42 kHz are rooted at
pitch 24. The sample playback and loop points are retained. The
release loop ends up under the 440 normal loop, and the sustain loop
of the 2000 sound loads into the alternate loop points. All analog
settings are discarded. This means that velocity, for example, must
be reprogrammed (under VCA Sustain Velocity Level) on the Studio
440. It may be necessary to readjust fine tuning, and also, VCA
Release time.

After loading Prophet sounds, save them on the Studio 440. The
Studio 440's Load One Sound option will not work on Prophet disks.

1.6.1 Formatting New Disks

CMé440C

You already know how to load both types of disks. At this point you
may have recorded some drum sequences and now you want to store
them.

The first step after obtaining disks is to format them. All new disks
must be formatted by the Studio 440 before they can be used for
saving. Formatting erases any previous contents.

Note: Use only quality, double-sided disks.
To format a disk:

l. Press SYSTEM DISK to display "FORMAT DISK (PRESS ENTER)".

2. Check that the disk to be formatted is not write-protected. That
is, the protection window should be closed.
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3. Insert the disk to be formatted into the drive.
4. Press ENTER.

As a precaution, the system will tell you if a non-virgin disk is
not blank. To proceed with formatting, press ENTER again.

The display reports that one side, then the other are being
formatted. The KIT/BANK 1 - 4, A - D LED:s light in sequence
to indicate that formatting is progressing. Formatting takes 66
seconds.

1.6.2 Saving and Comparing

CM440C

If sounds or sequences are to be used in the future, they must be
saved to disk. When you save either disk type, the entire current
configuration is saved. In other words, if you save a sound disk, all

current system and sequencer parameters are saved to it as well. So,
when you later load this sound disk, it may change your current
sequencer parameters. For example, if you have saved a sound disk
with CLOCKS In set for SMPTE TIME CODE, then when you load that
disk, the sequencer may not seem to operate by itself. Or, if you
switch off the Metronome or Count-In functions then save sequences,
when you later load that disk, the Metronome and Count-In functions

‘will be off.

Saving sounds takes 42 seconds. Saving sequences takes from 28 to 66
seconds, depending on the amount of memory used.

After saving, the only way to be sure that the data has been saved on

disk corre_ctly is to compare it.

1. Check that the disk is not write-protected.
2. Select DISK Save/Compare.
3. Set the value in the upper line to SAVE.

4. In the lower line, set the data type to "ALL SOUNDS", or "ALL
SEQUENCES AND SONGS", as desired.

5. Press ENTER.

To prevent one from accidentally saving sequences over sounds
and vice versa, the disk system only lets you save to a newly-
formatted disk, or to the same type of disk (sound or
sequence). In other words, if you want to use a former
sequence disk to hold sounds (and vice versa), you must first
reformat the disk.
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6.

7.

1.6 BASIC DISK OPERATION

If the current disk is not blank, you will be asked to confirm
the operation, by pressing ENTER again.

While saving, the first five KIT/BANK LEDs light in sequence.
When saving is done, the function is re-displayed.

Because sequences are saved twice, saving all sequences can
take twice as long as loading all sequences (which are only
loaded twice after a disk error).

To compare, change the value in the top line from "SAVE" to
"COMPARE" and press ENTER.

If the disk verifies, normal operation is resumed. Otherwise an
error message will appear. If a disk fails to compare, try
saving to a different disk and comparing that disk. If a disk
fails to compare repeatedly, it is probably defective.

Note: See also the Load One (Save/Compare One) function,

paragraph 2.4.4.

To read the disk directory:

1.

2.

3.

l‘.

Select DISK Directory. The display should say "GET
DIRECTORY".

In the lower line, set the data type to "SOUNDS", "SEQUENCES",
or "SONGS" as desired.

Press ENTER.

Scroll through the displayed directory by tapping or holding
INC/DEC or by using the slider.
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1.7 BUILDING KITS

1.7.1 Definitions

At this point you can play sounds, play back and record sequences,
save and load sequences. In this paragraph, we will pursue the topics
of sounds, banks and kits in greater depth. This will allow you to
begin creating custom Kkits to suit your own sequence work.

Please take a moment to understand the following definitions. I will
try to keep it brief.

Performance Parameters

In the Studio 440, a sound consists of a sample plus two types of
parameters. The first type are the four performance parameters that
we have already used: pan, pitch, level, and the switch which selects
the normal or alternate sound parameter set. The three knobs (PAN,
PITCH, LEVEL) do not change the basic character of the sound, only
its stereo placement, frequency, or loudness. But the effect of the
ALTERNATE PARAMETER switch can be subtle or extreme,
depending on how the two sets of sound parameters (see next) have
been programmed.

Sound Parameters

What Banks Are

Kits

CM440C

The second type of parameters, sound parameters, establish the basic
character of the sound using digital processing (such as loop points)
and analog processing (such as filter and envelope settings). Each
sound can have a normal and an alternate set of sound parameters.
These parameters are edited by way of the SOUND EDIT group, and
we will get into the details of this in Section 4 of this manual.

The purpose of banks is to assign the sounds to pads so that you can
quickly access any sound and adjust both its sound parameters and its
performance parameters. ‘

Banks always give you one pad for each sound. They can be thought of
as the resource center for all sounds in memory.

Kits are arrangements of sounds that you make to suit specific
recording goals. Banks do not allow you to change the sound number
for a pad. But kits do allow this.
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Kits allow you to do two things. First, so that you don't have to
constantly switch banks while recording, they allow you to take any
of the 32 sounds from different banks and assign them to the eight
pads so that you can record them simultaneously from the same kit.

Secondly, kits allow you to assign one sound to several pads. You can
then modify the sound on each of these pads by varying its level,
pitch, pan, or parameter set (normal or alternate). Kits allow you to
edit only these performance parameters. The basic character of the
sound, as programmed by the sound parameters, does not change
within kits.

The structure of kits is completely variable: each sound can be placed
on one pad, or several pads, or not be used at all.

Now, what does this do for you? The simplest example is a brief snare
roll. Doing this on a single pad might prove a little cramped. So, you
could kit the same snare sound on adjacent pads. Then do the roll by
alternating pad strokes. In fact, this is demonstrated in kit 1, pads 2
and 3 of the Performance disk.

Or, take a descending roll on four toms. You would take one of the
tom sounds and assign it to four or eight pads, then change the pitch
of each pad, then record the roll by moving from pad to pad.

As an extension of this idea, you could take one of the electric or
synth bass sounds and assign it to all eight pads in a kit. Then adjust
each pad to a different pitch of a riff that you want to record. Voila!
Your Studio 440 just became a 2-1/2 octave, polyphonic keyboard
instrument--without having a keyboard! This is demonstrated in kit 2
of the Performance disk.

This basic concept of kitting can be applied often to produce
different pitches, or for varying emphasis by adjusting levels, and
panning, changing sample playback directions and envelope settings,
and in general keeping things interesting without having to separately
record and process multiple samples or constantly switch between
banks.

1.7.2 Kit-building Example

CMé440C

Let's put our editing skills to work by building a new kit. On the
factory Performance disk, kit 2 contains sound #16 Slap Bass, played
at eight different pitches. For this example, let's build a kit using
sound #15 E Bass, played at the same pitches. This will allow you to
switch between recording normal and slapped bass for each note, by
choosing kit 2 or 3. In this example, we will a) find out what pitches
are used, b) clear the existing kit 3, c) assign sound 15 to all eight
pads, and d) change the pitches for each pad.
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1.7 BUILDING KITS

With the Performance disk loaded, select the SYSTEM KITS Build
function.

This display has "KIT/BANK", PAD, and "SOUND#" fields in
the upper line, and "L", "PI", and "PA" (level, pitch, and pan)
fields in the lower line.

Select kit 2 (using KIT/BANK).

Notice that the kit or bank number in the display changes as
you select kits or banks.

Play each pad and note the pitch value (in the lower line) for
each. In this example: 7, 10, 12, 17, 19, 22, 24, 29. Now we know
the pitches.

Select KITS Clear. Set the number in the top line to "KIT 3".
Press ENTER.

Select KITS Build again. Select Kit 3. There will be default pad
assignments (namely, sounds 17 - 24 from Bank C).

Touch pad 1. It plays sound 17.

Move the cursor to the sound number field and enter 15 on the
keypad. You have just assxgned sound 15 to pad 1. Play pad 1 now,
and you hear the bass. .

Touch pad 2. It plays sound 18.

This time, move the slider to sound number 5. Either way of
entering numbers works fine. Pads 1 and 2 now play the same
sound.

Touch pad 3. For variety, tap DEC until the sound number value is
15. This is the third way of entering numbers.

.Repeat this for pads 4 through 8. When done, sound 15 should play

from all eight pads.

Can you guess the next move? To adjust the pitch of any of the
pads, simply adjust the PITCH knob while playing that pad
repeatedly. Of course, the same goes for the LEVEL and PAN
knobs, as well. Set the pads to the pitch numbers obtained in step

3. Compare this "scale" to kit 2.

If desired, you can use the ALTERNATE PARAMETER switch to
select alternate sound versions for kitting.

Note that when you are building kits, the pads are operating
differently from normal. Normally, changing a value affects the next
pad played. But, in Build, changing the value affects the last pad.

CM440C
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Secondly, you can normally adjust several pads to the same value by
touching them. Here, you only assign one pad at a time.

When you have edited a few kits, you may wish to save them. Table
1-2 (next page) provides a form for documenting your kits. Feel free
to duplicate it for your own use.

There is a semi-hidden function available which allows you to convert
banks into kits. For more information, see 2.5.1 (Eight-Kit Option).
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TABLE 1-2
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KIT DEFINITION FORM

SOUND DISK NAME:

KIT NUMBER:

PAD 1

PAD 2

PAD 3

PAD 4

PAD 5

PAD 6

PAD 7

PAD 8

CM440C

SOUND NUMBER:
PAN:

PITCH:

LEVEL:
PARAMETERS:

SOUND NUMBER:
PAN:

PITCH:

LEVEL:
PARAMETERS:

SOUND NUMBER:
PAN:

PITCH:

LEVEL:
PARAMETERS:

SOUND NUMBER:
PAN:

PITCH:

LEVEL:
PARAMETERS:

SOUND NUMBER:
PAN:

PITCH:

LEVEL:
PARAMETERS:

SOUND NUMBER:
PAN:

PITCH:

LEVEL:
PARAMETERS:

SOUND NUMBER:
PAN:

PITCH:

LEVEL:
PARAMETERS:

SOUND NUMBER:
PAN:

PITCH:

LEVEL:
PARAMETERS:
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Normal Alternate

Normal Alternate

Normal Alternate

Normal Alternate

Normal Alternate

Normal Alternate

Normal Alternate
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1.3 BASIC SAMPLING

The following instructions present the mechanics of sampling on the
Studio 440. For a discussion of sampling theory and technique, please
see Section 4.

1.8.1 Size/Rate

Pick the Sound Number

To begin sampling, first select the sound number to be sampled. You
can do this either before or after you select the Size/Rate function.

Adjust Sample Size

Under Size/Rate, if the selected sound has not yet been recorded, the
ENTER switch blinks.

The cursor is at the sample size value, initially 64K blocks. (A block
is simply one K or 1,024 sample words.) At the right on the top line is
the current sound number, initially sound number 1.

The default size of 64 blocks at the default rate of 31 kHz gives a
sample time of two seconds. Note that if each sample is two seconds
long, you will only be able to have eight samples (16 seconds). For the
opposite result, to get 32 samples, use an average size of 16 blocks.

If desired, adjust size value, referring to the following table for
approximate times:

Rate

Size 16 31 42 kHz
16 1 S5 375

32 2 1 75

64 4 2 1.6

128 8 4 3.1

192 12 6 4.5

256 16 8 6.2
512 35.2 17.6 12.5

(A size of 0 selects use as

a trigger output. For more informaﬁon,
see paragraphs 2.6 and 4.1.1.)

You Must Allocate Memory

To allocate the chosen number of memory blocks, press ENTER. If
you do not press ENTER, when you try to record the sound, the
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display will tell you that the current sound number has no memory
allocated for it.

After allocating, you cannot change the sample size with this
function. (That would make it too easy to destroy samples.) To
"unallocate" or change the allocation, first use the Delete function
(under SOUND EDIT EDIT 2) to erase the sound, then start over.

Sampling Rate Option

After you allocate sample memory by pressing ENTER, the cursor
moves to the sound number. The lower line shows the default 31-kHz
sample rate, and the computed sample time in seconds and tenths.

To accept the default (medium) bandwidth, do nothing. Otherwise,
cursor to the rate value and adjust it. The 16-kHz rate gives the
longest time while the 42-kHz rate gives the best fidelity.

When you change the rate, the new sample time is displayed.

1.8.2 Manual Recording

Record Mode

To record the sample manually, first set size and rate (if desired), as

discussed in the previous paragraph (1.8.1).

Press SAMPLE to select Record. The display says, "ENTER ARMS
TRIGGER, (SLIDER=THRESHOLD)."

Note: If you see the message, "SOUND HAS NO MEMORY--
CAN'T SAMPLE" this means that you have not allocated memory.

Input Signal Level

CM440C

1. While under SAMPLE Record, play the sample source and view the
"bar graph" of the input signal on the BANK/KIT LEDs.

2. Check the Mic/Line switch and adjust the SAMPLE/TRIGGER
LEVEL knob for maximum level without clipping (which is
indicated by the KIT 1 LED).

At this point, the input signal can be monitored from the
Studio 440's stereo and mono outputs, or voice output #l. In
Record mode, the input signal is passed directly through the
audio path: ADC-RAM-DAC-VCF-VCA. This feature allows
you to monitor the sample exactly as it will be processed with
the current input level, at the chosen sample rate, or with any

1-50 870124

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html
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filtering. For example, if you have a high-frequency sample,
you will hear exactly how much "aliasing" occurs.

Recording
Press RECORD. Recording starts immediately. Play the sample.
During recording, RECORD, ENTER, SEQUENCER, and
SYSTEM all light.
Recording ends when the allocated number of blocks have been
recorded. This is indicated by the LEDs going off. Then a
message appears which tells you if the sample peaked
(clipped), and if so, in how many places.
If the display reports peaking (clipping) having occured at many
points, you may want to lower the input level and re-record.
Playing the Sample

To hear the sample:

l. Select any other SOUND EDIT function except Record. For
example, select Tune or Name.

2. Play the corresponding pad.
Note: To prevent clicking, the playback end point is automatically
adjusted to a zero-crossing. The start point is not automatically
edited.
Note: If the sample is very long, the ending may be surpressed due
to the default setting of the VCA release rate. If desired, select ™’
this parameter and raise the value.

Re-recording Manually

To re-record:

1. Cue the sample source.

2. Select Record again.

3. If necessary, adjust the input level.

4. Press RECORD.
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1.8.3 Automatic Recording

Automatic recording is convenient for most sampling. It is easy to do:
the procedure only asks you to set a threshold level which, when
exceeded, triggers the recording.

To use automatic recording, first set Size/Rate for the desired sound
number.

Then select Record. While viewing the "bar-graph" on the KIT/BANK
LEDs, adjust the SAMPLE/TRIGGER LEVEL knob for maximum level
without clipping.

Threshold Adjustment

CM440C

In Record mode the display says "ENTER -ARMS TRIG, SLIDER =
THRESHOLD". The SEQUENCE and SYSTEM LEDs indicate when the
threshold is exceeded.

With no input, first lower the slider fully then raise it until the
SEQUENCER and SYSTEM LEDs go off.

When the slider is lowered fully, the LEDs light. This indicates
that you have set the threshold below the "noise" floor. This is
undesired. The optimum setting is usually slightly above the
noise floor, although you may want it or need it to be higher.

While auditioning the sample input, adjust the slider so that
the SEQUENCER and SYSTEM LEDs light at the desired signal
level.

To "arm" the recording trigger, press ENTER.

It lights. If using a microphone, keep quiet until you want
recording to start.

Note: If the RECORD switch lights also, this means that the
threshold is set so low that noise has caused recording to start
already. Raise the slider and press ENTER again. Do this until
arming the trigger does not automatically start recording.

To catch desired attack transients, is not necessary to set the
threshold to the lowest possible level. This is because a block
of samples (1K words) occuring just before the threshold is
retained at the beginning of the recording. Of course, if
undesired, this can be adjusted out with the EDIT 1 Start
function.

1-52 870126

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



1.8 BASIC SAMPLING

Automatic Recording

To start recording the sample, after the threshold has been set and
armed, play the sample source.

Recording starts automatically when the inbut exceeds the threshold.
When this occurs, the RECORD switch, SEQUENCER and SYSTEM
LED:s light.

Audition the sample by selecting Tune or Name and playing the pad.

The better the level, the better the signal-to-noise ratio. But if the
sample level seems a little weak, don't worry too much about it.
There is a neat feature -- Scale, under EDIT 2 -- that can digitally
raise (or lower) the level.

Re-recording Automatically

To re-record:

1. Cue the sample source.

2. Select Record again.

3. Adjust inpuf level or threshold; and then press ENTER.

4. Play the source.

1.8.4 Selecting Sample Rates in Record Mode

CM440C

In record mode, the audio output contains exactly the sound as it is
being sampled. This-feature allows you to preview exactly how the
sample will be recorded at the three sampling rates. Anytime you can
use a lower rate, you will save memory.

To change the sample rate while monitoring the input before
recording:

1. Select SAMPLE Record.

2. To select 16 kHz, press DEC.
3. To select 31 kHz, press 0.

4. To select 42 kHz, press INC.

Note: Do not hold the rate-select switches, otherwise there will
be static as the rate is continuously updated.
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1.83.5 Sample Processing

CM440C

Taking a good, clean sample is only half the job. To make a sample
musical and usable, it is often necessary to apply analog processing.
For example, if a drum sample begins at a high volume and decays or
releases to zero level, the signal-to-quantization noise ratio
decreases as the level falls. This creates the effect of a sample
becoming noisier at low levels. To counteract this, you typically set
up the envelope generators so that the cutoff frequency and amplifier
level "ride" just above the sample, then mute it during the decay or
release phase. Because the analog system relies on subtractive
techniques, one generally takes a brighter and louder sample than
may be needed, then tames it with envloped VCF and VCA. If you
want the sample to respond dynamically, then you will have to at
least apply velocity through the VCA.

The best way to see how to specifically process different samples is
to examine the analog parameters used for the factory sounds, and
listen to the results as you edit them. Then apply these parameters to
your own samples.

For more sampling information, please see Section &.
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1.9 BASIC MIDI OPERATION

The MIDI implementation on the Studio 440 is the most extensive and
flexible MIDI control system yet created. (Would you expect anything
less from Sequential?) As such, please expect to spend some time
getting used to all of the options it gives you. This paragraph
introduces basic MIDI principles and operations. To make the most of
the Studio 440, please also see especially paragraphs 2.1 MIDI 1, 2.2
MIDI 2 and 2.6 CLOCKS.

1.9.1 MIDI Real-Time Output

The simplest MIDI application for the Studio 440 is probably to take
the system MIDI clock from the TERMINAL/SYNC jack. You can use

this to sync slave drum machines and sequencers. Of course, since the
Studio 440 is a drum machine and sequencer in the first place, there
is less of a reason to do this, unless you are transferring data from
them.

MIDI Clocks, Start/Stop, and Time Code are always sent: there are no
other options you need to set. Sequence and Song numbers are always
sent. (MIDI songs 1 - 99 are Studio 440 sequences 1 - 99. MIDI songs
101 - 112 are Studio 440 Songs 1 - 12.) : o :

When the sequencer is cued from any other bar than the first, the
Studio 440 will send a Song Position Pointer.

More information about the sequencer, clocking and Time Code
systems is discussed as part of the CLOCKS function (see 2.6).

1.9.2 Sequencing External Synthesizers or Sound Modules

CM440C

Let's assume that you have loaded the factory Performance sound set
and loaded or created some drum sequences on the Studio 440. To do
this, you have switched between various banks or kits, and played the
pads to record desired events. Now you want to record notes from an
external synthesizer or keyboard on one of the spare tracks and, of
course, send the notes back out to the synth or to a sound module.

1. Connect your keyboérd output to the Studio 440 MIDI IN. (In
reality, your cables may pass through a switcher box.)

2. Connect the Studio 440's OUT A (or B) to the synthesizer or sound
module input.

Using the sequencer for recording external synths is identical to using
it for recording its own sounds. However, you do need to be sure that
the input and output get to the right places.
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Input Routing: The First Decision

Since the Studio 440 contains two basic instruments, it has in essence
two MIDI systems: one for the sequencer and one for the sounds. This
means that you must select whether the MIDI input is intended for
the sequencer or for the sound system. Input data can either be
recorded on a sequencer track, or it can control the internal sounds.
Obviously, if the input routing is not set correctly it will be
impossible to get the desired results.

To record notes from external keyboards (or guitar controliers, or ...),

input must be routed to the sequencer. And, as a matter of fact, it is

set this way by default. To check this:
1. Select the Studio 440's SYSTEM MIDI | Routing function.

2. If necessary, cursor to the "IN TO" field and set its value to
"SEQUENCER".

Echo Mode for Sound Modules

Output Routing

CM440C

If you are using a keyboard synthesizer, you will hear whatever you
are recording as you play. But if you intend to drive a sound module,
to hear what you are recording, the keyboard input must somehow
pass through the Studio 440 to the sound module. To enable this, echo
mode must be on. And it is set this way by default. To check:

1. If necessary, under the MIDI 1 Routing function, set the Echo
value to "OUT A" (or "OUT B", if you prefer). (OUT A is the
default.)

2. Set the mode and channel on the sound module to match the
keyboard.

Since the Studio 440's echo mode retransmits whatever is
received, it is not necessary to set the Studio 440's channels
and modes to match the keyboard or sound module, although of
course they will have to match each other. If you echo back to
a synthesizer, you'll get two voices for each key played (which
will cause excessive voice stealing).

The sequencer track output system is uniquely flexible. There are two
MIDI output buses, A, and B. For normal operation, you will only use
bus A. It will therefore be important to not accidentally record your
data so that it goes out bus B.

In the SEQUENCER Record | Track display, on the bottom line, there
is a field which "earmarks" all incoming sequencer data with the bus
letter A (by default) or B. A track will record data with whatever
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channel number it contains and the bus earmark the Studio 440 gives
it. Normally it will send the data back out to the same channel, on
the bus for which it has been earmarked. If you are not using both
output buses, you'll leave this field set to "A".

To record MIDI notes, modulation, program changes, and so on from
the controller, proceed exactly as if you were recording drum
patterns. You can choose to record the data on new tracks, or
overdub on existing ones. The sequencer records on the current track
whatever it receives. Of course, it will then play the same back out
the channel or channels you have selected.

If you overdub material from different MIDI channels on the same
track, the track output will be on multiple channels. If you bounce
tracks together, the individual channel identities of each note are
retained. This lets you perform sub mixes and gives you a virtually
unlimited number of tracks.

In sequence edit mode, you can erase track data selectively, by each
of the 32 output channels (1 - 16A, | -16B), each sound number, and’
each type of channel message. :

In addition, using the EDIT | Channelize function, you can also edit
the track to ignore any prior channel or bus designations in its events,
and force them out to any of the 32 channels. Note that this will not
be desirable for tracks in which the channels must be kept separate.

All of Section 3 of this manual is devoted to the sequencer.

1.9.3 Transferring Sequences and Patterns

Track Capacity

CM440C

As mentioned, you can use the Studio 440 to clock your existing drum
machines and sequencers. But one of your concerns may be
transferring to it any existing sequences or drum patterns, to make
use of its extensive memory, editing, and channeling functions.
Basically, this is done by playing the source sequencer notes or drum
machine events into the Studio 440 in real-time, with the Studio 440
providing the master clock. In this paragraph the topic is how to
transfer notes only. To make these notes play the internal sounds is a
separate operation, and that is discussed under 1.9.4 Keyboard Kits.

Before starting to move data, you should probably consider that the
Studio 440 sequencer has eight tracks. If the sequence to be
transferred has eight tracks, and you need to have a track for
external drum events, this makes nine tracks needed. So at some
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point at least two tracks will have to be bounced together. Of course
this is even more true if you are using a source sequencer with more
than eight tracks.

On most sequencers, tracks can be bounced together and the parts

"will retain their channel data. Whether you perform the necessary

bounces on the source sequencer, or as you transfer, or on the Studio
440 after you have transferred, is up to you.

The only problem with bouncing tracks together is that it requires
you to more or less commit to that mixture of data, since most
sequencers won't allow you to "un-bounce" the tracks. So, to save
editing time in the future, try to bounce together tracks that are the
least likely to require changes.

Should changes become necessary, the Studio 440's versatile sequence
editor does allow you to selectively erase data from a track by each
of the 32 channel numbers (1-16A, 1-16B). Therefore, also try to
bounce together tracks that play different channels. Then, to
separate the parts, you will be able to copy the track, and erase the
undesired channels. If the two parts have the same track number,
then other selective erasures can still be used to good effect, such as
erasing all notes above or below a specified note. Since the Erase
function is automatically limited by the Punch-In/Out points (as are
all of the EDIT 1 functions) you can use Punch mode to isolate short
segments of the track.

Before deciding what to bounce, you might also consider how you
intend to use the track mute/unmute function in song mode. In view
of this, you will need to bounce to the same track any parts that you
don't mind muting simultaneously. '

Channel Capacity

CM440C

You may not have had the problem of running out of channels,
particularly if your are operating a few slave synths in Mode 3 (Poly).
But if, for example, you are working with multi-timbral sequences for
a Prophet 2000/2 in Mode 4, for example, and you want an auxiliary
synth in Mode 3 for some polyphonic fills, then you can't even use all
of the sixteen sounds in the Prophet 2000/2 because you need a
channel for the synth. In the new setup, if the drum events are not
recorded as internal sounds, then the Studio 440 will also need a
separate channel to play the drum machine. So, you can easily need
eighteen channels or more.

And that is why the Studio 440 provides them. For example, you can
use channels 1 - 16B to drive a Prophet 2000, channel 1A for the
external drum data, and channel 2A - 16A for each desired synth. In
another application, you could use the Studio 440 to multi-timbrally
control two 2000/2s (in addition to the on-board sampling of course).
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(As mentioned, another way to free up MIDI channels is to use the
sampling side of the Studio 440 to play the drum part that was on a
drum machine. That way, no MIDI channels need be wasted.)

Songs Versus Sequences

Connections

CM440C

The third important thing to be thought out before transferring is
whether you are going to transfer songs or sequences. Undoubtedly
easiest is to record just one track on the Studio 440, with all parts
running concurrently, for the length of the song from the source
sequencer. This is equivalent to performing a mixdown. For
convenience, you might want to do this for any song that is finished
and not likely to undergo rearrangement. In this case you won't have
to transfer track-by-track or build any songs. You could merge synth
and drum data through an external box and record in one pass, but it
is probably better practice to put the sequences on one track and
external drum data on another.

Of course, to maintain the flexibility of track editing, you have to
record each track separately, while muting undesired parts on the
source sequencer,

Recording a song as a sequence takes up the most memory, since
repeated sections are recorded rather than called by the song. On the
other hand, if the song fits into memory as a single sequence, then
it's only a matter of how many songs you want to be able to fit on a
disk (before having to reload).

If you want to squeeze the absolute most out of the sequencer's
already formidable memory, and the piece is still being composed,
then I would recommend using transferring as an opportunity for
breaking down the composition into the smaller sequences, and
calling these as much as possible from longer songs. It is for this
reason that Studio 440 songs can have 500 steps, and that track
mute/unmute commands can be given to allow each sequence to
assume a variety of roles.

1. Power is off.

2, Connect the Studio 440's TERMINAL/SYC MIDI OUT to the
sequencer (or drumbox) input.

3. Connect the sequencer (or drumbox) output to the Studio 440 MIDI
IN and the input of the synthesizer and sampler it plays (not
applicable to drumboxes).

4. With no disk in the drive, switch the Studio 440 on. Switch on the
sequencer/drumbox. ’

1-59 870124

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



Clocks

Source

440 Set Up

CM440C

1.9 BASIC MIDI OPERATION

1. Set the Studio 440 CLOCKS In mode to INTERNAL.

2.

3.

Ignore the CLOCKS Out setting, since MIDI clocks are always
sent.

Set the sequencer clock for external MIDI.

On the sequencer select the desired sequence and mute all undesired
tracks. You can only record one track at a time. If you don't mute
source tracks, then the entire sequence will be recorded on to the
current 440 track. (Of course, to bounce during the transfer, this will
be exactly what you want.)

. On the Studio 440, check that MIDI 1 Routing input goes to

SEQUENCER (not SOUNDS).
Under COUNT/TAP, check that the method is OFF.

If this is the first track, if necessar'y., select SET UP Time Sig and
change it.

If this is the first track, select SET UP Length and, after moving
the cursor, enter the number of bars to be recorded for the
sequence. It is usually easist to use the keypad for this.

Under RECORD 1, select Track and set the desired track number
to be recorded. If the track is already recorded, the new input will
be overdubbed onto it, without erasing what is already there.

If desired, in the lower line of the same Track display, change the
bus "earmark" from A to B. Normally, you'll accept bus A.

In the next field, set the recording mode to SINGLE (not
LOOPED).

Also under RECORD 1, set Autocorrect as desired. If the track or
tracks being transferred have not been corrected, then you may or
may not want them to be corrected on the Studio 440. In general
select the finest resolution that was used when the original was
recorded. However, beware of potential conflicts between tuplets
and triplets.
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1. Cue the source sequencer to play. It should not actually play,
because it is not yet receiveing MIDI clocks from the Studio 440.

2. On the Studio 440, under TIMING Tempo "INITIAL", set the tempo
at which you want the transfer to occur. (To save time, raise the
speed.)

3. On the Studio 440, press RECORD, then PAUSE, then PLAY.
Release PAUSE. This starts recording.

Note: While it is not strictly necessary to use PAUSE like this to
start recording, it is the best way to ensure that opening notes are
recorded on the first beat.

4. To view the bar and beat count, select PLAYBACK Seq/Song.
Recording will shut off when the allocated number of bars have
elapsed.

1. To check that the Studio 440 recorded the part correctly, switch
the synthesizer or sampler input to receive output from OUT A or
B as required (not TERMINAL/SYNC OUT), then press PLAY.

2. If the track seems okay, save to disk.
3. To record the other tracks, simply go to the RECORD 1 Track

function and change the track number, then repeat the procedure
as often as needed.

1.9.4 Keyboard Kits

CM440C

With this and the next example (1.9.5 Mapping) the topics are ways of
using MIDI input to control the internal sounds, rather than for
sequencing. Most of the MIDI options actually affect the sound
control system (instead of the sequencer).

Using Keyboard Kits mode, the external keyboard supplements the
Studio 440's drum pads. One or two specific keys always play a
specific pad. The sound heard will depend on which bank or kit is
selected, and this, of course, is programmable. The higher octaves of
the keyboard also provide pitch control over the sounds keyed in the
lower octaves. Keyboard-type sequences that play in the pitch
control range will be able to play the internal sounds and thus be
playable on the Studio 440, thus helping to circumvent the need for
external sound generators.
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The advantage of using a velocity- or pressure-sensitive keyboard
controller for drum control while recording is that it allows
spontaneous control over pitch, level, and the ALTERNATE
PARAMETERS switch, so that for some purposes you won't need to
use the on-board kit system for the pads. MIDI controllers such as
pitch bend or modulation wheels, or pressure, can also be
programined to influence the performance controls.

Since this mode completely changes the normal function of the
keyboard, it is best suited for controlling or playing multi-timbral
sound sets (like the factory sounds). If you try to play "pianisitically,"
outside of the pitch control range, chaos results.

Notice that when you are operating in this mode, MIDI input is routed
to the sounds. The external keyboard is not being recorded by the
sequencer. Instead, the keyboard is playing the instrument controls,
and it is these internal pad events that the sequence records. As a
result, no MIDI channels are used.

1. Under MIDI | Routing "IN TO", select "SOUNDS".

2. Under MIDI | Mode, select Mode | (Omni--receive any channel) or

Mode 3 (Poly--receive one channel), as desired to match the
controller.

3. If you have selected Mode 3, set MIDI | Channel "IN" to match
the keyboard/controller.

You can define up to 16 keyboard kit sound control programs. Each
program has seven parts:

Program number

Bank or kit assigned to left octave (Octave 1)
Bank or kit assigned to the right octave (Octave 2)
Sound key trigger mode

Mod wheel destination

Pitch wheel destination

Pressure destination

Under MIDI | Keyboard Kits, select the desired program number
("PROG").
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Left and Right KIT/BANKS

You have to choose which banks or kits the keyboard plays. You can
have sixteen different sounds at once, in other words, two banks, or
two kits, or a bank and a kit.

The two octaves below "Middle C" are designated Left (octave one)
and Right (octave two). One of the kits or banks will be controlled by
the Left octave and the other will be controlled by the Right octave.
(Or, if you like, the same bank or kit can be controlled by both
octaves.)

See Figure 1-2. There are six Cs on the standard five-octave
keyboard, and they are numbered 1 through 6. The first octave
consists of keys C1 through Bl, the second octave is C2 through B2,
... the fifth octave is C5 through B5, and C6 is by itself. Larger
keyboards may start with A0, and end with C7 or C8.

LEFT RIGHT .
- ALT TUNING
8 65 l I4 561PARAM° 7 15 19 24 31I
el A :'2A : c'gL ca | 495 -~ lce = ez cs
N B o e " L L 1

A

Figure 1-2

KEYBOARD CONTROL OF PADS

CM440C

In the Left octave, the keys correspond to the Studio 440's pads as
follows:

"Left" Drum Control Octave
SOUND KEY/MIDI NOTE # FUNCTION

B0/35, C1/36, Pad 1
D1/37, E1/38, Pad 2
Fl/41, Gl/43, Pad 3
A1/45,B1/47, Pad &
A#1/46, Pad 5
F#1/42, G#1/u4, Pad 6
C#2/49, D#2/51, Pad 7
C#1/37, Dit1/39, Pad 8
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The keys are assigned to pads not in order, but using both the white
and black keys in accordance with what has become a de facto
standard for controlling drum machines (such as the Drumtraks or
TOM).

In contrast, for the nght octave, there is a one-to-one
correspondence between the white keys and the pads

"Ri " Drum Control Octave

C2/48 Pad 1
D2/50 Pad 2
E2/52 . Pad 3
F2/53, F#2/54 Pad 4
G2/55, G#2/56 Pad 5
A2/57, A#2/58 Pad 6
B2/59 Pad 7
C3/60 Pad 8

And, finally, the higher-octave keys provide the pitch control and
selection of alternate parameters:

C#3/61 ALTERNATE PARAMETERS (toggle)
F3/65 - B5/95 PITCH (32 semitones)

To play chords, you can hold several pitch keys at once (for a
‘maximum of eight voices).

Sound Key Function

Controllers

CM440C

For each program, you also have two choices for how the keyboard
operates:

S-KEY OFF

Pressing two keys is required (a sound key and a pitch key). Use this
option also for interpreting sequencer note data. For example, hold
the sound key while the sequence plays in the pitch key range.

S-KEY ON

Pressing a sound key is sufficient, with pitch key control optional.
Use this for interpreting drum events.

Under the MIDI 1 Controllers function, mod wheel, pitch wheel, and
pressure can be routed to performance parameter destinations. For
example, any of these MIDI controllers can adjust the Pan position of
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a sound. For more information on these options, please see paragraph
2.1.5.

1.9.5 Mapped Mode

If you want to play on a keyboard "pianistically," you will want to use
mapped mode. Mapping basically turns the Studio 440 into a keyboard
sampler like the Prophet 2000.

When used normally, as a drum machine (where "drum" is understood
to mean any sampled sound), the Studio 440 is of course multi-
timbral. This means that the sounds are distinct timbres and possibly

different instruments or different phrases of music or speech. The

difference between the sounds is intentional and meant to be
complete.

Use as keyboard instrument, however, is generally multi-sampled. In
a multi-sample map, samples from the same instrument, or other
similar timbres, are lined up next to each other in adjacent ranges of
the keyboard and the objective is to have smooth transitions between
the ranges. This is the method chosen for recreating pianos and
continuous string or brass sections.

No parameter determines whether the map is multi-sample or multi-

timbral: the character of the map is determined solely by the

selection and arrangement of sounds. Part of a map may be multi-
sampled, the other may be multi-timbral. Mapping is really intended
for keyboard-oriented sounds as opposed to percussion sounds--which
are what most of the included factory disks are. To make real use of
this mode, you will probably need to collect some instrumental multi-
samples, such as those of a piano or orchestral instrument.

Maps have four parts:

Sound number
Root key
High key
Channel

Root Keys and High Keys

CM440C

Maps are created by choosing a sound, then providing the names of
two keys which will define the range: the root key and the high key.
The root key is the key at which the sample plays back at its original,
recorded pitch.

The high key is the top end of the range. It also limits the low side of

the next range. The low side of the range extends downwards just to
the high key of the next lower range. For example, if the high key of
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the second range is D#2, the lowest key of the third range
automatically becomes E2.

Mapping may use as few as two or three sounds, or as many as all 32.
The range for each sound is completely variable. In other words,
sound 13 could be on the first seven keys, sound 9 could be the next
twenty keys, sound 16 could be one key. The minimum size of a map
range for a sound is one key, and the maximum size of the map range
is 32 keys.

Playback of a sample or sound is fully polyphonic throughout its
mapped range. In other words, as long as the range itself is large
enough, you can play up to eight keys within that range, and they will
all be heard (assuming normal, dynamic voice allocation).

Channel Numbers

If you do not want a sound to be mapped, leave its map channel
number set to "OFF".

There are two aspects to mapped channels: input and output. Looking
at input first, each sound (1 - 32) can be assigned to receive any one
channel (1 - 16). While the display allows you to select the A or B
output channel bus, for input the bus letter is ignored. For example,
whether sound 3 is mapped to channel 8A or- 8B, it will still play only
notes received in channel 8.

Where things get interesting is, suppose you have sound 3 mapped to
channel 8A, and sound 5 mapped to 8B, and that both maps cover
some or all of the same keys. When played from this range of a
keyboard set to channel 8, sounds 3 and 5 will be layered, that is,
played simultaneously.

The output buses come into the picture only on output from the
Studio 440's pads or sequencer. For example, if sound 3 is set to
channel 8A, when sound 3 is played from a pad or sequence, the note
will go out channel 8 in bus A only. If sound 5 is set to channel 8B,
when it plays it will go out channel 8 in bus B only.

To learn mapping, it is a good idea to record a disk with the spoken
words "one" through "thirty-two" for samples 1 - 32. With these
unambiguous samples at hand it will always be clear what is going on,
as the sound numbers announce themselves audibly.

A mapping example follows.

Mapping Example

CM440C

Let's take ten sounds (10-19) and map them to five octaves, so that
two samples will be layered within each octave (sounds 10 and 11 in
octave 1, sounds 12 and 13 in octave 2, and so on). See Figure 1-3.

1-66 870126

Scan by Manual Manor
http://lwww.markglinsky.com/ManualManor.html
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The root key of all sounds will be at the center of each octave, which
is an F#. The high key will be the B above it. ’

These maps will be assigned to play from channel 3. However, in

practice you can assign maps to a variety of channels.

SOUND 10/11 | 12/13 | 14/15 | 16/17 | 18/19
CHANNEL | 3A/3B | 3A/3B | 3A/3B | 3A/3B | 3A/3B
a0 ci F#1 co F#2 c3 F#3 c4 F#4 cs F#5 ce c7 cs
1 — La — L L L =
' L) L [} 4
[ I [ 1 I
RH R H R H R H R H
Figure 1-3
MAPPING EXAMPLE
1. Under MIDI | Routing, switch Echo "OFF".
2. Also, under Routing "IN TO", select "SOUNDS".
3. Under MIDI | Mode, select "MAPPED".
4. Select MIDI | Channel. (Press MIDI | twice.)
The normal in/out channel settings are followed by the
mapping display.
5. Select sound 10 (BANK B/pad 2).
6. Set sound 10 channel to 3A.
7. Set sound 10 root key to Fil.
8. Set sound 10 high key to B1.
9. At this point, a keyboard transmitting on channel 3 should play
sound 10 from C1 to Bl (only). Okay, that's one down.
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10. Select sound 11.

11.Set sound 11 channel to 3B.
12, Set sound 11 root key to Fi#l.
13.Set sound 11 high key toB1.

14. At this point, a keyboard transmitting on channel 3 should play
both sound 10 and 11 from C! to Bl (only).

15.Play sounds 10 and 1l from bank B, pads 2 and 3. These events
- should go out bus A and B, respectively. If you are interested in
proving this, connect some slaves and see what happens.
16. Next, select sound 12 and set its channel to 3A.
17.Set sound 12 root key to F#2.
18.Set sound 12 high key to B2.

19.At this point, a keyboard transmitting on channel 3 should play
sound 12 from C2 to B2 (only).

20. Select sound 13.

21.Set sound 13 channel to BB.
22, Set sound 13 root key to F#2.
23.Set sound 13 high key to B2.

24. At this point, a keyboard transmitting on channel 3 should play
both sound 12 and 13 from C2 to B2 (only).

25. Map the remaining three ranges similarly, to F#3, F#4, and F#5.
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1.10 BASIC SMPTE OPERATION

This section explains basic SMPTE sync to tape. A complete
explanation of SMPTE code and applications is beyond the scope of
this manual. But there is more information under paragraphs 2.6
CLOCKS and 2.7 SMPTE.

"Virtual tracking" is the term given to the technique of using an audio
tape track to synchronize external sequencers to the audio program
material on other tracks. The Studio 440 simplifies this process.
Assuming that you have already prepared your drum and rhythm parts
on the sequencer, there are just four basic steps required to sync to

tape:

A.

"Stripe" the tape. This means recording time code output from
the Studio 440 on to a tape track, for the required length of
time.

Rewind the tape.

Set up the Studio 440 to read SMPTE clock input, and to play
back sequences or songs, starting at a specific point in the
time code.

Set your recorder into record or play mode and run the tape.
The Studio 440 will engage itself at the correct time. Record
on the other audio tracks. Play them back, similarly.

The only general precautions to take are:

Avoid tape that has been spliced.

Keep your recorder clean and demagnetized (as always!).

Set a SMPTE record level from -10 to +3 dB. The level must be
high enough to ensure minimum noise, but obviously, not high
enough to spill on to adjacent tracks. It may take a trial run or
two to establish the correct record and playback levels.

Do not use limiting, equalization or noise reduction. If noise
reduction cannot be switched off, this will make the recording
level more critical.

Now, for the specifics:

1.10.1 Striping the Tape

l. Connect the Studio 440's SMPTE/CLOCK TAPE OUT jack to a
track input on your recorder. It is best to use an edge track.

CM440C
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The SMPTE/CLOCK TAPE OUT output is ac-coupled. Do not
use the SMPTE/CLOCK OUT jack for audio recording (it is dc-
coupled).

Connect the track output to the Studio 440 SMPTE/CLOCK IN
jack. :

Under SYSTEM CLOCKS In, set the Studio 440's clock input to
internal mode.

Under SYSTEM SMPTE Type, set the type to 30
FRAMES/SECOND, (non-drop) unless you intend to sync to video
or film equipment using one of the other standards provided.

Under CLOCKS Out, set the output mode to SMPTE TIME CODE.

. On the Studio 440, select any s;equence and program its SET UP

Repeat values so that it plays infinitely. You can turn the
MASTER VOLUME down at this point, since you only need to play
any sequence so that the Studio 440 will transmit time code
continuously.

7. Under SYSTEM SMPTE, select Time Display. (If it doesn't read all
zeroes, don't worry. It will reset when you start the sequencer.)
8. Place the recorder into record mode (for the time code track).
9. Allow a healthy leader of recorded silence at the beginning of the
time track. '
Five or ten seconds should allow the tape enough time to
stabilize.
10. After the leader period, on the Studio 440, press PLAY.
This starts time code output, beginning at time 0. You will see
the time code increment in the time display.
11. After the desired length of time has elapsed, allow perhaps thirty
seconds extra, then, on the Studio %440, press STOP.
12, Stop the recorder and rewind it.
1.10.2 Setting the Start Time

CM440C

The time code you have just striped begins at time 0. However, like

all SMPTE devices, the Studio 440 cannot merely start cold at time 0.
It needs a little while to synchronize itself to the code.

Therefore, you do not want to start sequences at time 0. You should

start them at 10 or 20 seconds (00:00:20:00:00), instead. Of course,
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you can also start them much later (minutes, hours), too, which is
something you might want to do if you had a lengthy intro movement
on tape that used no sequencing.

Note that if things are to stay synchronized throughout the ending of
a virtual track, you must stripe the time code for at least as long as
the sequence or song time, plus the start time. For example, if the
song is five minutes and the start time is 20 seconds, you will need a
minimum of 5:20 striped beforehand (5:30 would be better).

Note also that since the start time represents an offset, to obtain the
real time at any point in a song or sequence, subtract the start time
from it. For example, if start time is 20 seconds, and the time display
at a certain bar is 3:17, then you are actually 2:57 into the song.

At any time, you can switch back and forth between SMPTE time and

the PLAYBACK display, which will show you the number of the
current bar.

To set the sequence or song start time:
1. Select SYSTEM SMPTE Start.

2. Move the cursor to the time fields, and set their values as
- required.

For the reasons explained above, Start Time should normally
be a minimum of ten seconds. (Twenty seconds is better, thirty
seconds is fine, too.) To make mental subtraction easier, it is
best to use nice round numbers.

3. Set Clocks In to SMPTE TIME CODE.

When slaving the Studio 440 from SMPTE, make sure that MIDI
Time Code is not entering (the TERMINAL/SYNC In jack).

4. Select a sequence or song and switch PLAY on. (PLAY blinks
slowly.)

5. Start the recorder. Playing the time code from the tape into the
Studio 440 will start the 440 at the Start time to which it is set.

When SMPTE is detected, PLAY will blink quickly. Then, when
the Start time is crossed, PLAY will light.

6. Record parts on other tape tracks.

If you need to offset the sequence from the audio tracks,
simply adjust the start time.

Note: Striping doesn't have to be done beforehand. When you get
to know the equipment, there is nothing stopping you from
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recording sequences, or alternates tracks with the stripe. Just be
sure to leave ten or twenty seconds of time code at the beginning.

If you want to preserve the SMPTE track, do not try to copy a
tape with SMPTE code on it, as this process distorts the SMPTE
encoding thereby introducing errors. Instead, pass the code into a
reader/generator (such as the Studio 440), and take the generator
output to the dubbed copy.

1.10.3 Re-Syncing to Audio or Video

CM440C

It used to be that if you failed to record without a sync track, or
erased it, there was no way to add it. The Tap Track feature is a
dream come true. For example, suppose that you have an old tape
with a prized acoustic piano improvization or jam session, or new
video sequence for that matter. With the Studio 440 you can
construct a sequenced accompaniment, SMPTE-lock to the tape, then
synchronize the sequence to the real-time peformance, by tapping
along with it.

Please see paragraphs 3.4.2 and 3.4.3 about how to use the tap track.
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SECTION 2
SYSTEM

2.0 OVERVIEW OF THIS SECTION
This section covers use of the function switches in the SYSTEM

group. These are used for configuring MIDI, footswitches, kits, disk
operations, and master/slave clocking with external equipment.
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2.1 MIDI 1

2.1.1 Routing

MIDI Echo

In To

CM440C

2.1 MIDI 1

The MIDI | functions control the MIDI system configuration. This
includes the programs which define sound control from an external
keyboard or MIDI modulators.

OFF

No input is re-transmitted.

OUT A,OUT B

Retransmits all input to the selected output bus, together with any
pad or sequencer data which has been assigned to that bus. Echo
mode is usually necessary, for example, when placing the Studio 440
(as sequencer) between a keyboard and a sound module.

Note: If Echo is on, do not connect the selected bus to the input.
Otherwise, the sequencer will quickly lock up because of the
excessive feedback.

This option tells the Studio 440 how to route and interpret incoming
data.

SOUNDS

Routes input for control of sounds either by Keyboard Kits or Mapped
mode.

SEQUENCER

Routes input to sequencer for recording on current track. “This
disables the Keyboard Kits function.

Note that, in general, there is nothing to prevent you from going
from Studio 440 output to input (as long as echo mode is off). For
example, you can play out a sequence on one track which controls
internal sounds being recorded on another track. Or, you can send out
MASTER VOLUME changes, using this to fade down a track.
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2.1.2 Mode

2.1.3 Channel

MTC

CM440C

2.1 MIDI 1

Identified by "SOUND PERFORM" in top line. This function only
affects the sound section. All of these mode selections are only
viable if MIDI input is routed to the sounds (not the sequencer) in the
first place.

OFF (MODE 0)

Disables sound control input and output. In this mode, the sound
section recognizes no channel messages. It only recognizes System
Exclusive and System Real-time messages which appear at the
TERMINAL/SYNC input.

OMNI (MODE 1)

Sound section recognizes sound control on any channel.

POLY (MODE 3)

Sound section recognizes control only on the channel set under MIDI |
Channel In.

MAPPED

This option is for receiving and transmitting sound control on mapped
channels. Mapping allows you to set up the Studio 44 as a keyboard
sampler. An example of mapping appears under paragraph 1.9.5.
After selecting this option, to view or change the mapping
assignments, select MIDI | Channel (see 2.1.3, next).

This function affects the sound section only. The sequencer section
records whatever it receives, from any channel. Sequencer tracks can
be channeled, independently of the channel setting set here.

1-127

Receiving device ID for MIDI Time Code. Treated like a MIDI channel
in Poly Mode.
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In
1-16
If Omni-Mode 1 is selected, the input channel selection is ignored.
This function sets the input channel for Poly-Mode 3.

Out
OFF
Disables output in Modes | or 3. In this mode, the Studio 440
Transmits no channel messages (such as pad events). It transmits only
System Exclusive and System Real-time messages out of the
TERMINAL/SYNC jack.
1A - 16A, 1B - 16B
For Modes | or 3, this sets the output channel for pad events.
For Mapped Mode (Mode 4), not applicable.

Mapping

If MIDI 1 Mode has been set to "MAPPED", then the maps for each
sound appear here. This include the following four fields:

Channel Number

OFF

The sound is not mapped.

1-16A,1-16B

For receiving, the bus letter is ignored, however two sounds mapped
to the same range and set to the same channel but different buses
will be layered by data sent in that channel.

The bus letter does route output from live or sequenced pad events.

Sound Number
1-32

Use the ALTERNATE PARAMETERS switch to toggle parameter set.
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Root Key

High Key

2.1 MIDI 1

Al -C7

The key of the sound's original pitch.

The highest key of the desired range. Depends on root key and sample
rate.

Rate Max Max
k_Hz High Low

16/31 +12  -19
42 +7 -24

Low key of the range is limited by the next lower high key, or the
range given in this table (whichever comes first).

For a mapping example, please see paragraph 1.9.5.

2.1.4 Keyboard Kits

Keyboard Kits was introduced under 1.9.4. Keyboard kit options form
one half of a "program." Controllers (see 2.1.5) form the other half.

Program Number

Left Octave

Right Octave

CM440C

1-16

Up to sixteen different sound control configuration programs can be
defined.

1-4,A-D

Sets kit or bank for control by Left octave (octave 1). Please refer to
Figure 1-2.

l1-4,A-D

Sets kit or bank for control by Right octave (octave 2).
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