~ Garfield Electronics

DOCTOR CLICK



The Doctor Click is all about synchronizing sequencer

timing, drum machine timing, and synthesizer VCF, VCA
and VCO modulation.

Since the Doctor Click is a universal synchronization
tool, it will read click tracks, built click tracks,

live drum tracks, electronic drum tracks, and all of

the sync codes used by Roland, Oberheim, and Linn.

From any one of these drive sources, the Doctor Click
will provide the appropriate interface for practically
every sequencer, drum machine and synthesizer made.

Since the Doctor Click will sync to click tracks, it
is an invaluable tool to the film scoring end of the
business. And, since it will sync to a live drummer,
it allows the recording artist to cut his original
tracks with a real drummer‘'s feel and then sync the
computerized overdubs to his timing, instead of vice
versa. These two features, coupled with the device's
ability to read the sync codes used by Roland, Oberheim
and Linn, and provide envelope modulation the rate of
which is locked to the rhythm of the track, make it
the synchronizing tool. 1In addition to all this, the
Doctor Click's metronome provides both beats per minute
for musicians, and frames per beat for film makers,
utilizing a .001% crystal.
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FIXED CLOCK QUTPUTS

Grouped together on the back panel are the four fixed clock
outputs. In addition, the 5 pin DIN sync out jack provides
a 24X clock and start signal for Roland ‘and Korg units.

96X: Oberheim DMX and DSX
48%X/PGM: Linn LM-1, LinnDrum, Roland MC-4
24X%: Step programming
12X: Roland CR68, CR78, most step programmin:
DIN sync: Roland and Korg units

Each of the five fixed clocks provides a timebase output when
+he Doctor Click is in play mode. When in reset mode the 48X/pC
jack serves as the output for the Doctor Click's step and auto-
programming functions. The appropriate timebase (clock) should
connected to the external clock input of the sequencer or drum
machine to be used.

CHANNELS ONE AND TWO
Each of the two channels has its own set of rhythm selector butt

The buttons for channed one, govern the rhythmic value of the i
one functions: I

Envelope one

Gate

- Time Lag

AUtoprogrammer

The buttons for channel two govern the rhythmic value of the chi
two functions:

Envelope two

Headphone

The first row of numbers under each set of selectors refers to b

1
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timebase interpretation of each button. (3=three clocks per beat,

24=twenty-four clocks per beat). The second row refers to the

notational interpretation. (4=quarter note, 8T=eighth note trivt

On channel one there is a third row of numbers which indicate tiu
notational interpretation of the low range of that channel. (1~
whole note, 2MT=two measure,triplet).

ot



1HE_ENVELOPES

The envelopes can be used to rhythmical ontrol any two of the
VCA, VCF or VCO parameters on a syntheSLZer.{,EaCh has provision
for attack, decay, amount, inversion, pulse ‘width variation and
rhythmic value. The function of attack, ‘decay., and amount function
the same as on any typical AR envelope. /Pulse width is normally 50%
and may be varied by pressing the PW VAR SWltCh and adjusting the
PW control. Inversion offsets the selected rhythm by one half of
its note value. Therefore, quarter note" rhythm inverted would
rroduce quarter notes on the upbeat eighths. Rhythmic value is
set by the rhythm selectors associated with each channel. The
envelopes should not be used to clock sequencers or drum machines.

Fnvelope one may be varied between 0 and 13 volts for VCA or VCF
modulation by adjustina the amount control. . Envelope two can be
varied between 0 and 13 volts for VCA or VCF modulation when a plug
is inserted half way into the jack, the output will be variable
from 0 to 2 volts when a plug is inserted all the way. This reduced
scaling should be used for VCO modulatlon 'since it takes much less
voltage to modulate a VCO control voltaqe 1nput thar a VCA or

VCF 1nput :

The envelopes can be combined with a Y-cord to produce complex
control waveforms. It should alse be noted that separate
synthesizers can be controlled by the envelopes with like rhythm
selector settings but with one channel in the invert mode for
stereo effects.

ENVELOPE WAVESHAPES

By varying the attack, decay, inversion,‘pulse width, and rhythm
selector controls, it is possible to obtain a varlefv of rhythmic
control waveshapes with the two envelopes,‘

Short PW and attack,;longldecay

Long PW and attacklfehort decav

Square PW, medium attack and dec

Square PW, short attack and decay

Short PW, attack-and decay,

mv

Lona PW, short attaéknéhd'docav

Tn instances where a fixed DC control voltagellx needed, 1t can
be obtained on either envelope by not pressing any '“ythm seloecton
button after power up and getting the noc erlxck into play med
D to 13 volts continueusly variable at th nvelope 2ne outputl
will be available by adiusting that envelop = annvﬁt control.

0 to 2 volts or & to 11 “olts will be: obtalned at tho onvelope
two output dependent upoen the depth of: nluo 1n<erf1f and the
setting of the amount control.




CHANNEL ONE FUNCTIONS

ENVELOPE ONE

Envelope one is used to control VCA or VCF parameters on synthesizers,
or to set a DC bias voltaae as describer previously.

GATE

The gate output is a rising edge clock, the rhythmic value of
which can be set to any one of sixteen values by the channel one
rhythm selectors. Pulse width is normally square, anc may be
varied by engaging the agate PW VAR switch and adjusting the gate
PW control.

The gate can be used as & variable clock output to sequencer:s,
arpeggiators, and drum machines. It can also be used on
synthesizer trigger or gate inputs. Inserting a plug all the way
into the jack will provide a 5 volt lev2l, and half way will

result in a 15 volt level. (15 volt level is particularly intended
for the Prophet REV 2 gate input and Moog equipment) .

Tt should be noted that when an ADSR envelope is controlled by its
gate input, the pulse width of the applied gate 1is arzloaous to the
amount of time that a key on the keyboard would be held down. An
ADSR attacks, then decays to its sustain level while the key is
held down, then waits for the key to be released befoze axecuting
its release function.

TIME LAG

The Time Lag output is a falling edge clock, the pulse width of
which is varied by the gate PW controls, and the rhvthmic value
of which is set by the channel one rhythm selectors. It can be

used to drive falling edge triggered seqguencers such =z the Fmuiator.

When Time Lag is used to control rising edge gate or trigger

inputs, note that it is the location of the rising ==e¢ that i

affected by pulse width variation. This feature carn o used to

trigger an envelope which needs time to develop, (such as sloich
bells), by delaying the rising edge to the point that it 1s

just a bit early relative to the next rhythm note. T simploss
way to set this up is to connect the Time Lag outpus =0 a st

of headphones or other audio input, set the rhythmi~
the channel one rhythm selectors, and listen to b 2t o
output. Engage the gate PW VAR function and vary tr- TR OVAR
control to make the output sound like it did when ' pulse wioob
was not varied. Now when channel one is put in 1t. =or

the rising edge of the Time Laco output will be vic - - '
and can be nmnoved early or late by fine tuning tio




CLomel one Roasoan additional eight rhythm values whion wioy b
cowsed in the Low Range mode. These values are indicatod
L« third row of numbers under the rhythm selectors which expros:
e notational interpretation of the value. When Low Range 1is

“elocted, the next input pulse will "mark” the becinning of the
~vcle. Therefore, when driving from pulse inputs, prcss LOW

RANCE and PLAY simultaneously when cueing. TIf it is desired to
change rhythm while in play, do so on the downbeat of the

pattern in progress.

b
}
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CNVELODE P

tpvelope two e oused to control VCA, VEF, or VOO paraneters on
svnthesizers. o to set a DC bras voltage as previously described.

HEADPHONE

The headphone output jack is located on the front panel. It is

a low impedance stereo output which delivers a click track at a
rate determined by the channel two rhythm selectors. It may be
used to increase the rate of an existing click track, regenerate

4 distorted click track, or construct a click track from any pulse
or sync code input. It may also be used as a clock output when its
pulse width 1is lengthened by passing through the Doctor Click's
delay unit with the delay time set to minimum. Mono nlugs should
e inserted halfway into the headphone jack.

ADDITIONAL FUNCTIONS

TRIGGER

This is the output of -the circuitry just after the mask controls.
It may be used to convert a drum part on tape to a sequence of
synthesizer triggers by an adjustment of GAIN, THRESHOLD, and
MASK which will be personalized for each part. By using these
“triggers to control the individual triggers on a DMX or LinnDrum,
it is possible to double or replace an existing drum track, drum
by drum. It is likely that microprocessor related delays will be
encountered. These delays can be nulled by using the techniques
described in the section on determining a microprocessor related
delay adjustment.

The trigger can also be used in conjunction with the step switch
to create a built click track or feor editing-in pulses when
syncing to a live drummer.

START OUT
This output is normally at ground and goes to 5 volts when the

Doctor Click is in play mode. It is used in conjunction with the
12X clock output to run the Roland CR68 and CR78.



METRONOME

The metronome is started : r stopped by pressing the start switch.
If the B/M led is lit, bests per minute calibration is indicated.
Otherwise, the calibratior is in frames per beat. Both interpreta-
tions are read from the thumbwheel switches. 137 means 13 and

7/8 frames per beat or 137 beats per minute depending upon mode.

It is possible to dial in unusual values such as 13 and 9/8 frames
per beat. This is the same tempo as 14 and 1/8 frames per beat.

(similarly, 138 and 140 scttings are equivalent in frames per beat
mode.)

FRACTIONAL TEMPOS

To obtain a fractional tei po, such as 118% beats per minute, drive
the Doctor Click from the metronome set to 237 beats per minutes.
Set the gate PW VAR contrnls to make the gate output sound like a
metronome. Enter low randge, set half note rhythm on the channel
one rhythm selectors. Th gate output will now be a click track
of 118% beats per minute. ’

Frames per beat fractiona: tempos can be obtained by multiplying
the click rate. To obtai~ a 12 and 3/16 frame click, drive the
Doctor Click from a 24 an® 3/8 frames per beat click. Set the
channel two rhythm selectors for eighth notes and get the 12 ard
3/16 frame click from the headphone output jack. The general
formula is to double the frame count (12 to 24), and set the
1/16ths of frames on the !/8 frame digit position.

THE OUTPUTS IN GENERAL

All outputs are at ground when the Doctor Click is in reset mode
except the Metronome and Trigger outputs which are always active,
and Time Lag which remains at 5 volts in reset mode.

PROGRAMMING FUNCTIONS

When the Doctor Click is in reset mode, the 48X/PGM output car b
pulsed by pressing the Step switch. This feature is used as &
means of counting clock pulses into a sequencer, or, as descr!
later, to create a built click track.

o

The 48X/PGM output can also deliver specific numbers of pulse:s
ranging from 2 to 768 at a frequency of 384 HZ when the channo!
one rhythm selectors are used. The section on proaramming cover
the use of these functions in greater detail.



DRIVE OPTIONS

PULSE_OPERATION

Begin from reset mode with GAIN, THRESHOLD and MASK at minimu: |
and FINE at about 9 o'clock. Pulse information (click track,
electronic drums, live drummer, built click track) should be
connected to the unit through the pulse input jack. The Doctar
Click's internal metronome connects to the Pulse Input jack w!.en
no plug is inserted.

THRESHOLD AND GAIN CONTROLS

Adjust the THRESHOLD control to obtain an indication of the irput

on the Threshold and Mask LEDs. If an indication is not obta:ned

in any setting of THRESHOLD, then increase GAIN a bit. Check

to make certain that the cable connected to the Pulse Input jack
does, in fact, carry the pulse input information if an LED inc¢ication
cannot be obtained in any combination of GAIN and THRESHOLD.

MASK . CONTROLS

When ‘the THRESHOLD and GAIN controls have been adjusted, the
information indicated by the Threshold LED is passed on to the
Mask LED and Mask controls.  Increasing the MASK control will
adjust the length of time that the Mask LED will remain lit after
it has received a pulse. While it is 1lit additional information
indicated by the Threshold LED will not be recognized.

Masking would be set to "filter out" unwanted information in ! he
pulse input, such as a pickup note in an electronic drum kick
pattern, or noise in a live track. The FINE control has the same
function as the MASK control, but over a smaller time increment.
The MASK and FINE MASK controls are additive.

PULSE CUEING

Record a click track on tape for enough time to cover the lenuth
of the composition. Rewind the tape and connect the click track
to the Pulse input on the Doctor Click. Play the track and adjust
GAIN, THRESHOLD, MASK and FINE as needed to obtain a ~hythmically
consistent indication on the MASK LED.

Rewind the tape, press RESET, make connections to the synthesizor:s,
sequencers and drum machines to be used and place all machines In
their start modes, where applicable. ’

Start the tape and press PLAY just before the beat uporn which vou
want the Doctor Click to go into play mode. Thouah tr:i Doctor 710 -
is ready anytime after the first beat, eiaht beats o S

sugaested for ecase of cueind.



PULSE CUEING {(Continued)

Pressing the PLAY button while in play mode will cause the Doctor
Click to go into reset precisely on the -following pulse, while
pressing RESET while in play mode will cause the machine to reset
immediately.

MODES OF PULSE OPERATION

There are three modes of pulse driven operation: Real Time,
Memory Record and Memory Playback. Real Time mode is used to

sync from click tracks or electronic drum tracks. Merory Record
and Memory Playback modes are used when syncing from a built click
track or live drummer and are covered in the section on the memory
function. Maximum sampling time between input pulses is four
seconds.

SYNC CODE DRIVE

CODE A selected on the front panel. The PHASE button will affect
the c¢lock by approximately Lk%: use the position which sounds best
with existing tracks.

Oberheim sync code would be inserted into the CODE A/% jack and

Linn LM—1 or Roland MC-4 sync should also be connected to the
CODE A/B jack and CODE B selected on the front panel.

LinnDrum code, external clocks or the Doctor Click live track sync
code should be connected to the CODE C jack. No front panel
selection is necessary when driving from Code C. The Code C
system.is normalled to the LinnDrum sync code, which is a 48X
clock. Therefore, when driving from an external clock or live
sync code which is in timebase 96, all functions will operate at
twice their normal speed. : :

SYNC_CODE_CUEING

Connect the sync code or external clock to the appropriate jack.
Rewind the tape. Press RESET. Start the tape. When the sync code
starts, the Doctor Click will automatically go into play mode.
Press RESET before each sync code cue. . : ’




CROPROCESSOR RULATED DELAYS

et b e noers and drur machines contain a MICTOPIOCOSSOl

v oh makes decisions concerning what action should be taken
i ~lock pulse is applied to the unit. The time that it takes
cor bino decision to be made and the action resulting in an audio
cutput ts the cause of a delay which can vary from approximately
4 to 100 milliseconds dependent upon the particular sequencer Or
drum machine used and its current setting. Therefore, it is

recommended that the click track or sync code being used as the
noctor Click's drive source be delayed by a value of 50 to 100
milliseconds from tape at the outset so that it can be moved

forward or backwards in time as needed to equalize the various
nroce=sor related delays which will be encountered when syncronizing
several brands of instruments on the same track.

TIn cases where a slow machine must be synced to existing tracks
generated by 2 faster machine or to a live drummer, a "pre-echoed"
track must be generated. Turn the tape over and bounce the click
track or sync code on tape to another track through a 50 to 100
millisecond delay. Since the reels are reversed and the tape is
effectively running backwards while this delay is introduced,

the newlv created click track or sync code track will be early,
or "pre-echoed", by the 50 to 100 milliseconds when the tape 1is
rurned around forward again. This pre-echoed track is now played
into the Doctor Click through the studio delay which can be
adjusted to allow each machine used the time it needs to process
+he clock pulses which it receives.

THE_DCCTOR CLICK'S INTERNAL DELAY UNIT

Most studio delays are set up to resolve fairly easily to one or

two milliseconds. This is adequate for audio use. However, when
using the studio delay to adjust the feel of a sequencer or drum
machine, this degree of resolution proves to be insufficient. A

"mini" delay unit located on the rear panel of the Doctor Click
can be used to fine tune the overall delay.

The clock output which is to ne used is connected to the Doctor
click's delay input. The delay output is then connected to the
sequencer or drum machine which is to be clocked. The range of the
delay 1is continuously variable from 0 to 1.5 milliseconds only

and will effectively add to the amount of delay introduced by the
studio delay unit.

The delay input 1is rising edge sensitive only and the delay

output is a rising edge clock of 0 to 5v wher a plug is inserted

all the way, or a falling edge clock of 5V to OV when the plug

is inserted only half way. (The falling edge clock is particularly
useful for clocking the Emulator sequencer) . Delay output pulse
width is 2 milliseconds when a plug is inserted all the way into
delay input jack. However, the Synclavier external clock input
requires a minimum pulse width of 10 milliseconds which can be
obtained by inserting the plug only halfway into the delay input jack.

~9_
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DETERMINING A MICROPROCESSOR RELATED DELAY ADJUSTMENT

2djust the synthesizer connected to the sequencer for a click
track like sound. Step program the sequencer with a quarter

note loop in timebase 12 as described in the section on step

programming.

Drive the Doctor Click from its internal metronome. Connect
Metro Out to an audio input through a studio delay unit. Connect
the synthesizer's output directly to an audio input. Connect

a 12X clock of the appropriate edge polarity to the external
clock input on the sequencer and put the sequencer it its play
mode. Start the metronome and then cue the Doctor Click. Adjust
the studio delay to make the metronome and synthesizer clicks
sound as close together as possible. Once this has heen done,

the sequencer's processor related delay time has been determined.

When determining the delay time for a drum machine, use a cowbell
or similar sound programmed in quarter. notes for comparison to
the delayed Metro Out. ' :

In actual use, the click track or sync code on tape is passed.
through the studio delay, which should be adjusted to compensate
for the processor related delay of the machine to be used. The
output of the studio delay is then connected to the appropriate
input on the Doctor Click. The clock which is to be used is then
passed through the Doctor Click's delay unit, where it can bhe
fine tuned, and then to the external clock input on. the sequencer
or drum machine. - - ’ ’ o

-10-
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Pivee prnnory Panctron allows sequencors, drum machines and synthenizers
C.oto sveoe tao the varying tempos of a humar drummer or @ built click
track. This is accomplished by playing the built cl:ick track or
Cdrummer ‘s kick and snare into the Doctor Click while in Memory

Record mode and then rewinding the tape and playinc it in aagain

with the Doctor Click in Memory Play mode.

Since the built click track is a consistent stream of quarter or
cighth note values, it can be entered into memory immediately.

" Adjust the GAIN, THRESHOLD and MASK controls as usual, then rewind
the tape to the beginning of the click track. Press the MEMORY
switch and then the RECORD switch on the Doctor Click. The LEDs
on both switches will light indicating Memory Record mode. Now
start the tape and let it play through to the end of the track.
The timing of the piece is now in the Doctor Click's memory.

Rewind the tape again to the beginning of the track. Press the
RECORD switch again. Only the Memory LED will be 1lit indicating
Memory Play mode. Now when the built click track is played

into the Doctor Click, sequencers, drum machines and synthesizers
connected to the various clocks or envelope outputs will play
with the varyinag rhythm of the built click track.

Unlike Real Time (metronome driven) pulse cueing, the Doctor
Click can be successfully cued on the first beat of the input by
pressing PLAY anytime before the occurance of the first click
when in Memory Playback mode. Furthermore, it is possible to
generate a !live'" sync to tape code by recording one of the
higher timebases (such as 48X or 96X), on an available track while
the Doctor Click is being driven in Memory Play mode. The
advantage here is that once this code is on tape, it will not bhe
necessary to reload the Doctor Click's memory each time the
composition must be worked on, if it is to be an ongcing project.
However, the memory will retain its contents as long as power 1is
maintained.

The "live" sync code is read by the Doctor Click through the CODE C
input.. Bear in mind that the C input is normalled tc timebase 48.
Therefore, if you have chosen to record z timebase 9 sync code,
remember that all timebase and rhythm related functicns of the
Doctor Click will run at twice their normal speed. It will be
necessary to record a timebase 96 sync if you are expecting to be
using an Oberheim DMX drum machine or DSX sequencer cn the track.
As usual, when driving from CODE C, press RESET before each pass
through the track. ‘

11—
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oL TR DRUMMER

a live Srummer through the memory function tne kick
~harneoly are first bounced to an open track. This
crack is created because usually it will be necessary to
.t few places in the kick-snare pattern where the kick did

oy oo 1oand 3, or the snare did not play on 2 and 4. This
{ yhyvthmic inconsistency is repaired by bouncing a pulse into

i o

P e vacant downbeat. This pulse can be generated from a LinnDrum,
w1, or by the Doctor Click STEP switch when it is in the
~enfiauration used for creating a built click track.

he ond result of the guide track must be a continuous series of
sounde on the downbeats of the music. To quickly and conclusively
dotormine where patching is needed, it is recommended that the 96X
output he connected to an audio input which will make it possible
to lheoar it as the guide track plays into the Doctor Click. (This
can be done while the kick and snare channels are being bounced

to creoate the guide track as an additional savings of time).
Adjust the MASK and FINE MASK controls to tightly mask out non-
quarter note information which may be present in the kick and
snarc channels. Listen to the 96X output as the guide track plays
into the Doctor Click. The pitch will vary in accordance with the
Lick-=nare, snare-kick timing of the drummer. If the frequency
should suddenly jump to a radically different pitch, it indicates
that this is a spot in the guide track which will require patching,
(thouah it is possible that tightening the masking a bit more will
solve the problem). Note the tape machine locater reading at

all points where sudden pitch change in the 96X output occurs as
the cuide track is being initially created. '

when thce song has onded, you should have the kick and snare channels
combined onto the cuide track and a list of the locater readings
where there are problems. Now return to each of these locations

and patch the guide track by overdubbing or erasing material as
required. Once all of the locations on the list have been patched,
the quide track car be entered into the Doctor Click's memory by
pressing MEMORY ané then RECORD which will light both LEDs indicating .
Memory Record mode. Just to make certain that the guide track has
been thoroughly patched, listen to the 96X output as the guide track
is entered into merory and be sure that the pitch does not change
radically.

once the patched guide track has been entered into memory. the "live"
sync to tape code can be generated and recorded on a track by re-
winding the tape, pressing the RECORD switch again, (which puts the
Doctor Click in Memory Play mode), pressing the RESET switch, then
the PLAY switch, and finally, playing the guide track into the
Doctor Click once more. Once this sync code has been laid on a
track, the guide track will no longer be needed.

As an option, a quarter note click track can be generated and
recorded on a track while the Doctor Click is being driven from the
guide track. This live click track will be in sync with the quarter
note information o‘ the guide track. The advantage of replacing the
patched kick-gnare guide track with the live click track is that the

~12-



SYNCING TO A LIVE DRUMMEK (Continued)

'1live click track can be subsequently entered into memory at a

later date without the careful adjustment of masking required to
successfully lock onto the original guide track. The live click

track can be obtained by setting the channel two rhvthm selectors

for quarter notes and inserting a plug halfway into the headphore

- jack. Turn the headphone switch on and turn up the volume.

~Test the sync track by feeding it into the CODE C input, then

making sure that a sequencer or drum machine stays in sync with
the drummer for the duration of the song. Be sure to apply the
information covered in the sectlon on microprocessor related
delay adjustment.

CREATING A BUILT CLICK TRACK

In film work, it is often desirable to specify the tempo of a piece
by manually entering metronome clicks on to tape. When in RESET
mode, pressing the STEP switch will cause a pulse to appear at the
48X/PGM output. If this output is patched to the pulse input and

~the MASK and FINE MASK controls are set to minimum, then a metronome

like click sound will appear at the trigger output.

USING THE DOCTOR CLICK ON A FILM SCORING STAGE

Prior to the session, use the information contained in the section
on microprocessor related delay adjustment to determine the delay
time of the seguencer to be used. At the session, instruct the
control room to provide a separate cue send to the Doctor Click

. which contains only the click track.

The click which is sent to the cue buss for the orchestra musicians
should be delayed by an amount equal to the sequencer's processor
related delay. Since the click which drives the Doctor Click is

-ahead of the click heard by the orchestra by the processor related

delay increment, the sequencer w1ll play the synthesizer in sync
with the orchestra.

When syncing to a built click track, the Doctor Click's memory shoula
"be loaded during the first rehearsal of the cue. There must be no

talkback or instruments on the cue bhuss which feeds the undelayed

- ¢lick track to the Doctor Click.



PROGRAMMING

TIMEBASES

The number associated with the term timebase states how many clock
pulses will be set eg:ual to the rhythmic value indicated by the
lower number of the time signature. 1In short, this amounts to
clocks per beat. For example, a sequencer programmed in timebase
96 would require 96 ciock pulses to play a quarter note's worth

of music when the tim¢ signature is 4/4, 3/4, or 5/4. Similarly,
an eighth note would require the passage of 48 pulses.

STEP PROGRAMMING IN TIMEBASE 12 AND OTHER TIMEBASES

12 is most often the tiest choice of timebase for step programming
operations since it can provide adequate rhythmic resolution for
most sequences. In timebase 12, rhythmic values are assigned
step counts as shown :n the following table:

TIMEBASE :2 STEP COUNT TABLE

A =24 2. =36 d =16
Joz12 o ) =18 A r=g
e e Pr=g
j: =3 _§:T=2

Fos

T=Triplet

One way to record a step program is to write the rhythmic pattern
to be entered in notation, and then add the step count numbers
above or -below each of the notes. Next, connect the 48X/PGM outnut
of the Doctor Click tc the external clock input of the sequencer.
Put the Doctor Click in RESET mode and then put the sequencer in
RECORD mode. The sequence is now recorded by holding each note o!f
the sequence on the synthesizer keyboard and then counting in the
appropriate number of steps using the STEP button or the Doctor
Click.

EXAMPLE OF A STEP COUNT GUIDE IN TIMEBASE 12

| r“%j { oo gl ;

g -~ ' /‘ /{’-:‘ ‘/"} ’E'/:i :r -‘~ /‘F-/T r‘ ‘5

4 44 H 6 24 @3 39 335 17
After the sequence has bheen recorded, it is poussible to ohoob
the riaght number of steps has becon recorded or cac' roto by
putting the sequencer i1nto play wode and thor usin . o 2700 i
to advance the prograrm step by step observinae that i v :
steps between notes corresponds to the rhythmic viie adonioont,
that some sequencers will automatically enter tho -0t ot
a note is depressed.  Sometimes this happens only on the firat
note of the sequence (Emulator). and other tiwmes oo Twoh noate of

the sequence (Model 800).
8 s e 1A



STEP PROGRAMMING IN TIMEBASE 12 AND OTHER TIMEBASES (Cont :nued)

Step programming in higher timebases such as 24 allow gre:ter
rhythmic resolution since thirty seconds and dotted sixte-nths

become available.

TIMEBASE 24 STFP COUNT TABLE

A =48 d- =72 d =32
By A o=36 =16
D =12 D18 Dr=g
F e B Rooa
¥ F 1=

T=Triplet

Unless entering a sequence which requires these smaller rhythmic
values, it is best to avoid timebase 24 since the actual number of
steps to be entered for the sequence is double the number used for
timebase 12 programming. In cases where the rhvthmic resolution of
a sequence is very limited, say quarter and eighth notes »nly, bhv
all means consider using a timebase such as 4 in order to save time
in the programming cycle. : '

TIMEBASE 4 STEP COUNT TABLE

d =g
) =4
S =2
N1

PLAYBACK

After a step sequence has been programmed into the sequencer, 1t
can be played back by connecting the external clock input of the
sequencer to the Gate output which will provide a risina odge o
of 0 to 5 volts when a plug is inserted all the wavy or i N b
15 volts when a pluc is inserted half wav.

whern a falling edge clock is required., it can [T Pl W eTATA IR PAY
connecting the sequencer to the Time Lag output bt hy
0 volt output. The timebase which anpear:: 0 o Gale
Tisos Laag outputs is set by the channel one rhvt ™ URNELERSE

T -
L.' cO
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SO I D EUNOTT IO,

Tt oy Ul aacK owi bl programn tinabase GE ocbe o b e OO R e

b e 18N POM output. . This s donc DY o lacins ok Soeduencer
crooarts Real Time RECORD mode with the 48X, PGH sutmut connect o to
Cieexternal ciock input and the Doctor Clich in RFe;™ mode with
peopiua dinserted into either of the svne cod input:.

“hirle holding the appropriate keys on the keyboard connected to the
sequencer, pressing a channel one rhythm selector button will cause
its value to be entered into the sequencer's memory in' timebase 48.
The Reset LED oes dark while the programminc¢ operation is taking
place and the keys on the keyboard must be held dowr until it

lights again, indicating that the appropriate number of pulses have
been delivered.

“her both hands are needed on the keyboard to hold rotes, the
rhythm can be entered by foot if a momentary footswitch has been
inserted into the Enter Footswitch input. In this case, the
rhythm selectors serve only to set up the rhythm to be entered.

Inéerting a plug only half way into the 48X/PGM jack provides a
falling edge clock as opbposed to the normal rising edge clock which
results when the plug is inserted all the way. Procramming takes
place at 384 BZ. The actual number of pulses delivered can be
determined by dividing the number 48 by the timebase number
associated with each rhythm selector hutton. For example, the

16th note triplet rhythm corresponds to timebase 6; 48 divided by 6
equals 8; therefore, when that button is used in the autoprogramming
function, 8 pulses are delivered. Similarly, the eighth note

button delivers 24 pulses.

POOTSWITCHES

In addition to the Enter Footswitch jack, which can be used

in the Autoprogramming mode, both the Play and Reset functions
can be remotely controlled by inserting a momentary footswitch
into the appropriate jack on the rear panel

-16-



INTERFACING

ROLAND DRUM MACHINES

The TR606, TR808, CR5000 and CR8100 interface to the Doctor Click
by interconnecting the % pin DIN jack on the drum machine to the
DIN jack on the Doctor Click. The switch next to the DIN jack on
the drum machine should be switched to the "IN" position.

The CR68 and CR78 can be interfaced by connecting th= Start output
on the Doctor Click to the start jack on the drum machine, and

the 12X output on the Doctor Click to the external ciock in on the
drum machine.

ROLAND SEQUENCERS

The MC-4 is controlled by setting its timebase to 9¢, 48, or any of
the timebases which the Doctor Click provides, and then connecting
the external sync input on the front panel to the agnropriate
timebase output on the Doctor Click. The Sync switch on the MC-4
should be in the external position. It can be controalled through
its DIN jack by switching the Sync switch to the DIN position and
connecting the DIN jack on the Doctor Click to the TIN jack on

the MC-4. )

The TB303 Bass Line can be interfaced by connecting :ts DIN jack
to the DIN jack on the Doctor Click. The switch nexs to the DIN
jack on the TB303 should be switched to the "IN" pos:tion.

The CSQ600 is controlled by connecting its external :lock input
to the Gate output on the Doctor Click. Timebhase i: set by the
channel one rhythm selectors.

The SH101 sequencer and arpegdiator are controlled v connecting
the external clock in on the SH101 to the Gate outouz on the
Doctor Click. Timebace is determined by the channci one rhythm
selectors.

ROLAND ARPEGGTIATORS

The arpeggiator external clock inputs on the Jr4, t:, Juno 6,

Juno 60 and SH101 are controlled by the Doctor Click = Gate output.
The rate of arpeggiation is set by the channel one rovihm selector:n
The arpeggiator on the JP8 can also be controlled thrrcugh the DIN
jack by connecting it to the DIN jack on the Doctaor "iPick.,  The
rate of arpeggiation is then set by the three oowii .~ wlijde swits

next to the DIN jack or the JP8.

ROLAND SYNTHESTIZERS

On the JP4, JP8, Juno 4. Juno 60 and SH101, t'w - - i
or VCO inputs can be controlleé by either or i ' REETES S
Tlick's rhythm envelopes. Gate or trigager inpot. . e
controlled by the Gate output or the Doctor 1.

which the Gate output will clock the qate or t- . - IS A
the synthesizer is determined by the channel on. 7 -+ it o

-17-



ROLAND TAPE SYNC

The MC-4 tape sync can be decoded by the Doctor Click by
connecting it to the CONDE A/B input and selecting CODE B on
the front panel. Press RESET on the Doctor Click bkefore each
pass through the sync code. When the code begins the Doctor
Click will automatically go into play mode.

OBERHEIM

The Oberheim DMX and DSX operate from the 96X output on the
Doctor Click, which should be connected to the external clock
input on either unit. The individual drum triggers on the DMX
can be controlled by the Doctor Click's trigger output. Connect
the desired triggering source to the Pulse in jack on the Doctor
Click and adjust GAIN, THRESHOLD and MASK for compatibility.

The volume, filter, or VCO inputs on Okerheim synthesizers can
be controlled by either or both of the envelopes on the Doctor
Click. The arpeggiator external clock input on the 2B8 can be
controlled by the Gate output on the Doctor Click. The rate of
arpeggiation will be set by the channel one rhythm selectors.

The Oberheim sync to tape code can be decoded by the Doctor
Click by connecting it to the CODE A/B jack and selecting CODE. A
on the front panel. The PHASE switch will offset the decoded
sync code by %% and should be used in the position which sound:s
best with any existing tracks.

LINN °

The Linn LM-1 is.interfaced by connecting the 48X output to its
external clock input. NOTE: Several of the later model LM-1

do not have the external' clock input jack installed. Contact Linr
Electronics concerning this simple modification. The LM-1 svnc

to tape code can be read by the Doctor Click by connacting it to
the CODE A/B input and selecting CODE B on the front panel. Pres:
RESET on the Doctor Click bhefore each pass throuagh the sync code.
The Doctor Click will automatically go into play mode when the
code begins.

The LinnDrum 1is interfaced by connecting the 48X outout of tho
Doctor Click to its sync in jack. The LinnDrum sync oodo is roan

by connecting it to the CODE C input on the Doctor Tlick.  Dieaw
RESET before each pass through the sync code. The Doctor Jlick
will automatically go into play mode when the code nanins.  The
individual drum triagers can be controlled by tha Doctor T
Trigager out. Conncct the desired trigaering sourcoe v bhe DU

in jack on tha Doctnar Click and adjust GATN, TR T T e ma

foor comppatibility.
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vupically in fimebaso P00 Concert the o SN o past
br stioed to the external olock rorat tor plavback, Ty
can also be programmed by the Docrtor Jlhick's Auvtopro-

3
function.  If the autoprogramming method 10 used. the
X Py outpul should be used for bhoth procramuning and

TR

plavback.

Prophet. 5 and Prophet 10 filter and amplifier inputs can be
rolled bv either or both of the Doctor Click's rhythm envelopes.
‘Prophet's own ADSR can be triggered by connecting the Doctor
lick's Gate to the Prophet's gate in. Tonnect CV in to ZV out on

e. Prophet =o the synthesizer will know what pitch to play.

2hlf”Prophet 600 VCF can bhe controlled by either of the Doctor
. Click's envelopes.

“The Pro Onc sequencer should be step programmed in the lowest

-~ acceptable timebase which can be used for the desired sedquence.
" For playback, connect the Gate output on the Doctor Click to the
" ‘eéxternal clock input on the Pro One and set the timebase through
.. the channel - one rhythm selectors..

"~ The Model 800 sequencer can be step programmed, typically in
timebase 12. Interfacing is accomplished through the 4 pin Cinch
. -jack on the back of the Model 800 as per the accompanying illus-
" _tration. Connect thé Gate output of the Doctor Click to the clock
~ input on the Cinch jack, select timebase 12 on the channel one
- rhythm selectors and drive the Doctor Click from its internal
metronome. While clocking the Model 800 in this marner, adjust
- the sensitivity control next to the Cinch jack to obtain threshold
.~ sensitivity to the 12X clock. When step programming the “odel 800,
~ subtract one from each note's step count.

MODEL 800 CINCH JACK CONNECTIOM DIAGRAM

A 4 pin Cinch plug can be obtained at most electronics
stores. Wire it to a phone jack as per the illustration:

PIN 1: GROUND 1 — - 1 VIEW OF JACK
PIN 2: NO CONNECTION FROM BACK PANEL
PIN 3: GROUND 2 | L4 '

PIN 4: CLOCK IN

 KORG

'}FThe arpeggiator function on the PolySix can be interfaced by the
* Gate output on the Doctor Click. Rate of arpeggiation i set by
© the channel one rhythm selectors. The VCF control voltag¢s input
< can be connected to either of the Doctor Click's rhythm envelopes.

“The KPR-77 drum machine can be controlled by the Doctor Click by

ﬁinterconnectingvthe DIN jacks and switching the Korg sync switch
“to the "IN" position.

~19-



MOOG

To trigger the MiniMood, connect the S-trigger input to the
Doctor Click's Time Lag output. The MiniMoog's filter can be
controlled by either of the Doctor Click's enrvelopes.

To interface the MemoryMcog, the Doctor Click Gate ocutput should
be connected to one of the two external control inputs on the
MemoryMoog's back panel to control the arpegaiator functions.
Either of the Doctor Click's rhythm envelope- can bhe used to
control the VCF or VCA modulation functions.

MOOG_ROGUE

The filter input on the Moog Rogue can be cortrolled ny either
of the Doctor Click's rhythm envelopes. T

MODULAR MOOG

Modular Moog trigger and clock inputs can be controliac¢ by the
Doctor Click's Gate output. VCF or VCA control functions can beo
interfaced by envelope one or two. VCO control voltage inputs can
be controlled by envelope two. When a plug is inserted all the wav
into the envelope two.output jack, the amount control will vary the
control envelope from 0 to 2 volts. Other modular svnthesizer
systems such as those made by E-mu and. Serge will alzo interface

to the Doctor Click.

THE EMULATOR

The Emulator sequencer is typically step programmed :n timebase 12
by connecting the 48X/PGM output on the Doctor Click tc the externad
clock input via the RS232 interface adapter available from E-mu.

For playback, the Time Lag output should be connected to the Emulator =

external clock input. The Time Lag output provides the falling edae
clock which the Emulator needs. Select timebase 12 orn the channcl

one rhythm selectors during playback of the sequencs. When racordn
the sequence, subtract one from the step count of tha first noto o
the sequence since the Emulator counts the event of =hae fivst nov.o
being pressed on the keyboard as the first count of -ho sequencoe.

THE FAIRLIGHT

The Fairlight divides the external clock by EWO .  TMere fore it
is set equal to 48, then clock the sequencer with > 54N ~atpu

of the Doctor Click. 1If B is set equal to 12, thaor - b rrons b0
24X output of the Doctor Click. '

THE SYNCLAVIER

The Synclavier external clock in should be fed qua
the Gate output. Select timebase 1 on the charno!
When syncine the Synclavier to varyine renpos, i
than 1. Specify this to the Svnclavier by dividdgoo
figure by the timebase opumbe:r used. '

-20-



TECHNICAL SPECIFICATIONS

INPUTS

Pulse in: This ie the input for click tracks, electronic or live
drum tracks. Sensitivity is 40mV to 30V. Maximum
time between input pulses is four seconds.

Code A/B: This is the input for sync to tape codes used on the
Oberheim DMX and DSX (CODE A), Linn LM-1 (CODE B), and
the Rolanéd MC-4 (CODE B). Sensitivity is 200mV to 5V.

Code C: This is the input for the sync to tape code used on the
LinnDrum, and for the Doctor Click's live track sync.
Sensitivity is 300mV to 5V.

QUTPUTS All outputs have sufficient drive to run several units
simultaneously in parallel. Headphone output impedanc::
is 10 ohms. All others.are 1K to 5K ohms.

12X: Timebase 12 output, 12 clocks per beat. 5V rising
' edge clock.

24X: Timebése 24 output, 24 clocks per beat. 5V rising
edge clock.

48X/PGM: Timebase 48 output, 48 clocks per beat. 5HV risina
- edge clock when plug is inserted all the way, 5V
falling edge clock when plug is inserted half way.
STEP switch and Autoprogramming functions operate
through this output when in reset mode.

96X: Timebase 96 output, 96 clocks per beat. 5V rising
edge clock.

Gate: vVariable clock output. Timebase is set by channel onc
rhythm selectors. Pulse width is square or variable
5V rising edge clock when plug is inserted all the way.
(15V rising edge clock when plug is inserted half way.
Can be used on gate or trigger inputs on synthesizors.
Affected by the channel one invert function.

Time l.ag: Inverted Gate output. 5V falling edge clock. Timebas:
is set by the channel one rhythm selectoers. Pulse widt:
is normally square. Varying Gate PW VAR control causc
the location of the RISING edge to e altered. Can i
used on trigger or gate inputs on syrtvhesizers.  SPree
by the channel one invert function. )

Sow1: square or variable pulse width. Aciastable nrtack o

decav. O to 13V continuously varia ~ output . Rhvt s
is set bv channel one rbhythm selector s, BOUT MOoassr
A4tY note triplet range. Provides VUM o VOF modinbat
waveforms .  Selecting no rhythm ALl autput re e oo
as o 0 ro 13V continuously adjustaizi- D i sour

21~



TECHNICAL_SPECIFIC,IIONS (Continued)

Envelope 2:

Phones:
Metro:
Trigger:
Sync out:
Start:

DELAY UNIT

Delay in:

Delay out:

Delay Amt:

FOOTSWITCHES

Reaget :
Pl Ay

Fnter:

‘Squar¢ or variable pulse width. Adjustable attack and

decay. Output is continuously variable from 0 to 13V
for VCA or VCF control when plug is inserted half way.
Or from 0 to 2V for VCO modulation when plug is
inserted all the way. Rhythm is set by channel two
rhythr selectors. Quarter note to 32d note range.

0 to 5V continuously variable click track output.
Rate :& set by channel two rhythm selectors. 10 ohm
outpur impedence. On/off Switch.

Output of the Doctor Click's metronome. Frames per
beat or beats per minute calibrations. Continpously
variatle 0 to 15V. .001% crystal.

Pulse width variable digital pulse gencrated from the
informatior input te the Doctor Click at the Pulse in
jack. 0O to 5V level when plug is inserted all the
way. O to 15V level when plug is inserted half way.

5 pin DIN sync output for direct interface to Roland
and Korg units.

- OV when Doctor Click is in reset mode: 5V when Doctor

Click is in play mode.

Input to the Doctor Click's delay. Accepts rising edge
clocks of 5 to 15V. Depth of plug insertion affects
pulse width of delay out.

Output of the Doctor Click delay. 0 to 5V risinag edae
clock output when plug is inserted all the way. 5 to
OV falling edge clock output when pluc is inserted hall
way. 2msec pulse width when Delay input jack has 2 pluu
inserted all the way. 1O0mSEC pulse width when Delav
input jack is inserted half way.

Continuously variable 0 to 1.5mses.

Grounding imomoentary footswitch pertores: the sonne

as pressinag the RFESET switch orn the 0ot wannd,
‘Grounding momentary Tootawitch opes con o by

ax oprossine bhe PLAY awibteh on v 0 ord e,
Grounding momentary footswitoh £ 0 fae b Dogne Voo
on synthesizer keyboard durlirng poivicesrioc Souenos:

applications of the Autoprogrammine o=t 1on.
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