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DRUM...

For the musician and musician to be.
This unique 4-channel synthesizer adds more than
just a beat to your music.

STEVE WOOD

PERCUSSION SYNTHESIS SEEMS TO BE
growing morc popular daily. The trouble
is, it's expensive! Or it was. Building The
Drum is a good way to get yourself fixed
up with a great little percussion synthe-
sizer that can do all the fascinating things
that you're hearing on the radio and TV
(and much more), without going into the
red. The Drum is a four-channel synthe-
sizer consisting of four type-5700 percus-
sion maodules.

The Drum has some goodies that don't
seem to be available on most percussion
synthesizers now on the market. Let’s
examine the functions of some of the con-
trol and interface features on The Drum,
and 1 think you'll see what I mean.

One of the most unique features of The
Drum is its sensor device. It’s a small
audio transducer that can be mounted
just about anywhere you want to put it.
That means that you don't have to add
more “things to hit” to your existing
drums. You can simply mount the sensor
on one of the drums you are already using
and have that drum serve a dual purpose.
The Drum synthesizer has provisions for
a “cancel” control, such as an ordinary
on/off type foot-switch (like the kind
used with special-effects for guitar). That
way, you don’t have to dislocate your arm
trying to hita new piece that's behind you
because there was no more room in front
or to the sides.

For those who would like something
that looks and feels like an actual drum
surface, we have found that mounting the
sensor in a practice-pad gives good re-
sults. However, it has also been noted that
the dynamic range (evidenced by differ-
ences in synthesizer output pitch and vol-
ume level, with respect to the degree of
force exerted on the practice-pad or
drumbhead) is somewhat less when using a
practice-pad than that afforded by, say, a
tom-tom. The reason is that the tom-tom
(and just about any other drum) has a
much longer decay time than a practice-
pad, and a natural amplification that far
exceeds that of the practice-pad. This
gives the “envelope follower" circuit in
the synthesizer a stronger and longer last-
ing signal to work with. We'll get into
that a little later.

Since there are as many different ways
to mount the sensor as one can think of],
there must be a control on the synthesizer
to allow the drummer to make adjust-
ments for the differences in source-signal
amplitude that will be encountered when
using various drums and/or practice-pads
as the “trigger” source. That control is
simply a 500K pot, across which the input
signal is dropped. The wiper picks off the
desired signal level and feeds it to the
input amplifier. We call that control SEN-
SOR GAIN, and it is labeled R1 on the
schematic in Fig. 1. The power supply for
The Drum is shown in Fig. 2.

turn page for diagrams

Other front-panel controls include: EN-
VELOPE DECAY TIME, INITIAL PITCH, PITCH
MODULATION UP/DOWN (this one is
unique; we’ll sce why shortly), WAVE-
FORM SELECT/MIX, NOISE/OSCILLATOR
MIX, NOISE FILTER (auto sweep or manu-
al), and oUTPUT LEVEL. There are two sta-
tus-indicator LED’s on the front panel,
onc of them to show when the power is
on, and the other to show when a trigger
has been sensed.

We will explain the function of all
those, as well as the half dozen interface
jacks that are associated with The Drum
module, in the design analysis.

How it works

The Drum transducer, which converts
the mechanical action of striking the
drumhead to the electrical input required
by the synthesizer board, consists of a
piezoelectric element encapsulated in a
silicon compound. The silicon encapsu-
lant supports and protects the element as
well as serving as a coupling medium for
the mechanical excitations. The voltage
produced by the transducer is proportion-
al to the magnitude of the mechanical
force applied, (how heavily the drumhead
is struck.)

The signal that is derived from the
transducer is fed to input jack J1 (Fig. 1)
and dropped across R1. The wiper of that
pot picks off the signal at the desired level
and feeds it to the non-inverting amplifier
built around IC1-a; in turn, the amplifier
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FIG. 1—SCHEMATIC DIAGRAM of the 5700 percussion-synthesizer module—the heart ol drum syn-
thesizer. Four of these modules are combined in the instrument shown in the pholographs.

is capacitance-coupled to the next stage
by C2.

Transistor Q1 allows a contact-closure
to ground to serve as a cancelling func-
tion. Resistor R7 keeps this transistor’s
base positive so that it will remain in an
off state under normal conditions. By
grounding Q1’s base through J6, any pos-
itive-going transitions of the signal volt-
age at its emitter will forward-bias it into
a conducting state, thereby shunting the
signal to ground via Q1's collector. We
are not concerned with negative-going
portions of the signal as the following
stage will simply ignore any voltage going

below ground.

The buffered ouput of the transducer is
applied to the non-inverting input of
opamp stage IC1-b, which, in conjunction
with Q2 and associated components,
forms an envelope-follower. In response
to positive excursions of the input signal,
the output of IC1-b goes positive. The
emitter of Q2 follows that voltage and
charges C3 until its voltage (which is the
signal voltage that is applied to IC1-b’s
inverting input) matches the original sig-
nal voltage. Negative input-signal excur-
sions, or in fact an input voltage that is
less than the voltage currently appearing

on C3, cause the base-emitter junction of
Q2 to be reverse-biased, effectively allow-
ing C3 to float.

A sccond effect of having Q2 reverse-
biased is to break IC1-b's feedback loop
so that the opamp functions most of the
time as a comparator, its output (pin 10)
switching between positive and negative
supply. When pin 10 switches high, it
triggers the monostable one-shot, com-
posed of 1C5-a and IC5-b; that produces
a single short-duration pulse which is
made available at the trigger-output con-
nector of J4. That same short pulse is
stretched by the circuitry of IC5-c and
1C5-d and used to light the trigger-indi-
cating light-emitting-diode, D3.
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FIG, 2—THE POWER SUPPLY is hefty enough to supply the four modules that are used in the

four-channel percussion synthesizer,

PARTS LIST

Resistors 4 watt, 10% unless otherwise
specified

R1. R24—500,000 ohms, potentiometer,
linear taper

R2, R3. R19, R20, R29, R39, A60, Rs¢
(only one needed)— 100,000 ohms

R4—680,000 ohms

R5, R30, R31, R41, R44, R46, R47 —
470,000 ohms

R6, R17—1500 ohms

R7, R27—3.9 megohms

R8, A9, R28, R61—1 megohm

R10, R15, R33, R38, R50, R51— 1000
ohms

R11—250,000 ohms, potentiometer, audio
taper

R12, R18, R22, R23, R37, R40, R48, R56,
R57, R58, Rg (only four needed) 10,000
ohms

R13. R14, R53— 150,000 ohms

R16—2.2 megohms

A21—50,000 ohms, trimmer
potentiometer

R25--3900 ohms

R26, R34— 100,000 ohms, potentiometer,
reverse audio taper

R32, R45— 500,000 ohms, potentiometer,
Iinear taper with SPST switch

R35—3300 ohms

R36—470 ohms

R49, R59—220,000 chms

R&§2— 15,000 ochms

R54—5000 ohms, potentiometer, linear
taper

R55—33,000 ohms

R62— 100,000 ohms, potentiometer, audia
taper (only one noeded}

Capacitors

C1, CT—15 pF, ceramic disc

C2. C3, C9—0.1 uF, Mylar

C4, C14—33 uF, 16 volts or higher,
electrolytic

C5, C8&, C8, C13—.05 uF ceramic disc

C10—1 uF, 10 volts, electrolytic

C11, C12—.01 xF, polyester

Semiconductors

D1, D2, D5—DB—1N%14 or 1N4148

D3, D9—TIL-209-B light-emitting diode

Q1, Q6—2N5139 or PN5129

Q2;, Q3—2N3381 (GE)

Q5—2N5129 or PN5129

Q4—2N2712 (GE, Sprague or other,
selected for noise output. As supplied in
the kit. the center lead has been cllpped
off.}

IC1, IC3—4136 quad op-amp (Exar
Raytheon, T1)

IC2—566 voltage-controlled osclllator
(National, Signetics)

IC4—CA3080 (RCA or equal) oparallonal
transconductance amplifier

IC5—CD4001 CMOS quad NOR gate

S1, S2—SPST switch, on R32 and R45
respectively

S3—SPST slide switch

J1, J6, JT—open-circuit phone ]ack Va
inch

J2, J3, J5—closed-circult phone |ack; '
inch i

J4—stereo phone jack, Y4 inch

Miscellaneous: wire, knobs, hardware,
circuit board, front and rear panels
drum transducer, etc.

The following are available irom Paia
Electronics. Inc., PO Box 14359, |
Oklahoma City, OK 73114
No. 5700 —Complete kit of all parts

necessary for a single
drum module, including
drum transducer, circuit
board, front panel, etc.
$59.95 plus $3.00 postage
and handling.

No. 5700PC—Etched, drilled and labeled
circuit board for single
module. $15.95 ponlage
paid.

No. 5700P—Complete kit for four-module
drum set, including case,
power supply, and four
drum modules. $269.75 plus
$10.00 postage and
handling.

No. 5700S—Piezoelectric transducer

. $25.00

No. 4771—Complete kit of parts for
power supply $29.95!

No. 4771PC—Etched and drilled circuit
board for power supply,
$6.95

Assembled units available. Write lor

prices.

POWER SUPPLY PARTS LIST
Ri—not used
R2; R5—330 ohms, '+ watt
R3, R4—1000 ohms, trimmer pot
C1, C2— 1000 uF, 20 volts, electrolytic
C3-C6—10 kF, 10 volts, electrolytic
D1—D4—1N4001 or 1N4003"
IG1—LM340T-5 or 7805 positive voltage
ragulator, 5 volts
IC2—LM320T-5 or 7905 negative voltage
regulator, 5 volts
Ti—transformer, 24 volts, CT, 1.amp

Transistor Q3 serves as a second cmit-
ter-follower which tracks the voltage on
C3 and provides the relatively heavy cur-
rents required to charge C4 ' quickly
cnough to produce a percussive attack
waveform. Capacitor C4's discharge path
is through resistor R10 and DECAY con-
trol R11. The attack and release (A/R)
waveform that appears across C4 is buff-
ered by the voltage-follower ICl-c. IC1-
¢'s output provides the voltage that will
control dynamics by means of the volt-
age-controlled amplifier and sweep the
voltage-controlled oscillator and voltage-
controlled filter.

Amplifier-stage 1C1-d is configured as
a sign-changer which allows the A/R
control voltage to produce either upscale
or downscale pitch shifts from the VCO.
After it has been processed by the sign-
changer, that control voltage is coupled
by R25 and the INITIAL PITCH control
R26 to the frequency-control input of the
VCO, IC2.

The outputs of the 566 VCO are found
at pins 3 (squarewave) and 4 (triangle).
Because of the differences in the energy
content of a squarewave and a triangle,
the squarewave will sound louder. That
accounts for the rather large difference
between the values of the mixing resistors
R28 and R29. The 300K pot R32 serves
as a mix control by attenuating the
unwanted waveform to the desired de-
gree. Isolation-resistors R30 and R3]
sum the mixed signal which is then cou-
pled to the input of the next mixing stage
by C9.

Resistor R43 couples the selected or
mixed VCO signal to the VCO noise mix-
er circuit. The other input to this mixer
circuit, R44, is fed from IC3-b. IC3-b's
output is filtered white noise, generated
by Q4—a transistor selected for its noise
characteristics when operating in an ava-
lanche condition.

The noise generated by Q4 is picked
ofT at its base and capacitively coupled to
the filter/amplifier 1C3-b. Diodes D5,
D6, D7, D8, and associated components,
form the circuitry which sets the corner
frequency of that filter. If S3 is switched
to make connection with R33, then R34
(INITIAL FREQUENCY) serves as a manual
filter frequency control. With S3
switched to sweep (the envelope follower
output) the filter will be swept by the
envelope-follower output and R34 serves
as a sweep-range control,

0861 AV
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JOHN S. SIMONTON, JR.
ELECTRONIC CIRCUITS FOR SIMULATING
drum sounds have been around for a long
time. In the past they have primarily been
simple bridged or parallel T oscillators as
shown in Fig. [. In usc, the gain of the
amplifier is adjusted so that the circuit is
held just below the point of oscillation.
When a narrow pulse is applied 1o one of
those oscillators, its normal stability is
disturbed and it generates a damped sinu-
soidal waveform.

That type of circuit is frequently used
in automatic percussion units because in
that kind of ‘application we are most con-
cerned with the timing of the beats.

The reason that every drummer in the
world i not rushing out to replace his
bulky and cumbersome instruments with
those small, inexpensive clectronic'equiv-
alents is that devices of that type aren't
capable of the dynamic control that a
musician needs for personal expression in
performance. Damped oscillators arc
good for simulating the sound of a fixed-
pitch drum struck with more or less con-
stant force, but little else.

But recently, many percussionists have
begun to use electronics Lo supplement
their traditional instruments, using de-
vices that can ‘capture the dynamics and
style of their playing. And because the
circuitry used in'these electronic drums is
close kin to that used in modern electron-
ic music synthesizers, drum synthesizers
can produce an unbelievably wide range
of voices from natural to unearthly.

Figure 2 shows a block diagram: of a
typical drum synthesizer (The Drum, as
it happens). Undoubtedly the most strik-
ing difference between that and a more
conventional type of music synthesizer is
that The: Drum has'no keyboard, this ¢cle-
ment's function of real time control being
taken over by the drum transducer, a
device that translates the force of the
stick hitting the drumhead into an electri-
cal signal that the rest of the synthesizer
can use.

After being ‘amplified, the output of
the transducer is applied to a circuit that
is called an envelope follower, but is in
fact more a peak detector with a control-
lable release time. The envelope produced
by this circuitry is‘used in a number of
ways. In conjunction with the voltage-
controlled amplifier it is used to change
the constant amiplitude output of an oscil-

DRUM SIMULATOR OR PERCUSSION SYNTHESIZER?

EXCITATION
FUNCTION

) I

INVERTING
AMPLIFIER

CRITICALLY DAMPED
OSCILLATOR
PRODUCES

DAMPED SINUSOID
IN RESPONSE

TO EXCITATION

(_

BRIDGED “T” CIACUIT

PAHALLEL_"T" CIRCUIT
FlG.1

foree, dynamics are prescrved.

The control envelope is also applied to
a sign changer where it can be cither
attenuated or inverted depending on the
setting of a knob and the resulting new
control voltage is used to change the fre-
quency of the primary pitch source, a
voltage-controlled oscillator. Because' of
that the pitch can be modulated either up
or down to follow the envelope (like a
pedal timpani only with much greater
than natural range); or, at mid settings of
the control, produce no pitch shift at all.

The use of a VCO as the pitch source
also allows us a somewhat broader sclec-
tion of the tone colors than is allowed by
alternative expedients.

In addition to a pitched component,
many drums-most notably snares-also
have un-pitched components. In the syn-
thesizer, un-pitched sounds are produced
by the noise source. Since noise comes in
different colors (white, pink, etc.), a volt-
age-controlled filter is provided to alter
the noise spectrum as desired. The filter
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lator into the classic percussive sound
envelope. That approach is capable of
producing longer decay times than are
possible with either mechanical drums or
damped oscillators. And since the peak
output of the envelope follower is related
to the output of the drum transducer,
which is in turn a function of the striking

LED

is voltage controlled so that it too can
track the envelope, another effect that
can not be duplicated by mechanical
drums.

The remaining circuitry (envelope and
trigger out, etc.) is useful in combining
more than one synthesizer card to pro-
duce a single voice.

Resistor R45 works in 2 manner simi-
lar to R32 in the waveform-mix circuit,
attenuating cither signal to the desired
degree. Resistors R46 and R47 sum the
mixed signal and feed it to the input of
the buffer amplifier IC3-a and from that
point the signal is applied lo the signal
input of the VCA, IC4.

Except when sinewave output is select-

ed, S2 will be closed, putting R51 in par-
allel with R52. That provides an attenua-
tor at the input of IC4 which will keep
the input signal level to the CA3080
transconductance amplifier within its lin-
ear operating region (input of 100 mv or
less). Opening S2 removes the major por-
tion of the attenuator and allows the VCO
triangle output to overdrive the VCA's

input slightly, producing a sincwave.

The gain of IC4 is determined by the
current that is flowing into pin 5 of the
device. That current flow is manipulated
by Q5 and Q6 which in turn are con-
trolled by the envelope-follower’'s A/R
output voltage.

We'll discuss construction and use next
month. R-E
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Part 2—Full construction details as well as a
detailed description of the operating controls
are given in the conclusion of this project.

STEVE WOOD

LAST MONTH WE DISCUSSED THE DRUM
and its theory of operation. Now, we'll go
into construction. Remember that the
four-channel instrument described and
shown in the photos is composed of four
identical drum-synthesizer modules. Al-
though the four modules are basically
identical, the summing circuit and sum-
ming amplifier are installed only on the
board for channel four. The power-supply
foil pattern and parts-placement diagram
are in Figs. 3 and 4, respectively.

The PC board for the synthesizer mod-
ules is laid out with case of assembly in
mind. Its foil pattern is shown in Fig. 5
and parts-placement details are shown in
Fig. 6 and the photo in Fig. 7. Note that
cverything except the six input and out-
put jacks is mounted on the circuit board.
Be sure to give the foil side of the board a
cleaning before starting assembly.

Install all the passive components first,
starting with the resistors, then capacitors
and jumpers. Next, mount the control
pots, slide switch, and the two LED's—
installing them on the foil side of the
board. Figure 8-a shows details of the
mounting of those parts on the foil side of
the board. The control pots are mounted
by soldering their lugs to the pads on the
PC board. The body of the pot goes into a
hole that is an exact fit. The bottom of the
pot is flush with the component side of
the board. Pots R32 and R45 are excep-
tions since they have switches on them.

Sce Fig. 8-b. Fig. 9 shows the front panel
of one of the modules.

When installing slide switch S3 (Fig.
8-c), you must insulate its case from the
copper foil on the PC board. Thin foam

CAUTION! 110 VAC

—VR'

tape is ideal for the job but ordinary black
electrician’s tape will do. It should be
placed just under the switch case, along
the sides of the holes that the switch lugs
will pass through.

I 3-7/8 INCHES ‘-I

GND
Flg. 3—FOIL PATTERN for the power supply. The power transformer is mounted on the bottom of the
caso, in the left-rear corner next to the supply circuit board.
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#18 +VR GND -VR CAUTION 110VAC!
FIG, ——POWER-SUPPLY PARTS-PLACEMENT

GUIDE. The supply circuit has been simplified
8o some pads and circuit leads are not used.

The LED’s are inserted in holes in the
front panel. The panel is +-inch alumi-
num, so alignment can get a bit tricky. It
helps to crimp the leads on each LED so
that when you install the panel you can
work the LED's up through the holes as
the panel is being set down over the bush-
ings of the pots.

Number 22 hookup wirc and some
good small-diameter coaxial cable is used
in making the connections between the
PC board and the jacks, Figure 10-a
shows how the jacks are wired. Use bare
wire to connect the ground fugs (lug 2)
on cach jack. Start with J1, forming a
small hook and anchoring the wire in lug
2. Roughly measure the distance to lug 2
on J3 and cut a piece of plastic insulated
sleeving (spaghetti) to that length. Slip
the tubing over the wire and pass it
through lug 2 on J3. Continue around
through J6, J4, J2, and J5, insulating the
common ground lead between all ground
lugs. Solder the connections at J5 and J6
only.

Run single-conductor wires from indi-
cated pads on the circuit board to the
proper lugs on the jacks. You will have
leads from points C, E, E’, G, and U,
Now, following Fig. 10-a, run lengths of
coax cable from the circuit board to the
jacks. Note that the shield braid always
connects to a ground lug (lug 2). Wire
S1, J7 and R62 as in Fig. 10-b.

When you get the four modules wired
and installed in the cabinet, and wired up,
turn on the power and carefully check the
voltages. You'll have +9 volts at 20 mA,
—9 valts at 20 mA and the POWER indica-
tor LED should light. The TRIGGER indi-
cator LED should flash when you strike
the transducer.

Calibration
This step is a snap! Just set the controls
up like this:
SENBOR GAIN approx. 3 or 4
DECAY TIME approx. 3 or 4
PITCH MOD. fully CCW (down)
INITIAL PITCH approx. 3 or 4
WAVEFORM sine (fully CCW
past detent)
MIX osc. (fully clockwise)
NOISE FILTER fully CCW
SWEEP/MAN manual
ouTPUT Midway (adjust as
required)

A

3-15/16 INCHES - ‘J
>

FIG. 5—PATTERN for one drum-synthesizer module. You noed four modules to duplicate The

Drum,

Now, strike The Drum transducer with
a pencil or your finger. You should hear
the pitch go down in frequency and die
out in a short time.

Trigger The Drum several more times
and play with the DECAY TIME control.
Note that as the control is rotated farther

clockwise, the downward sweep in pitch
becomes slower and it takes longer for the
tone to become inaudible. Leave the
DECAY TIME control set at some interme-
diate value.

Rotate the MODULATION control from
DOWN to UP. Notice that as the control is



I

J

J4,LUGY <—

r
a
S POWER
= CONNECTOR

FlG. 6—HOW PARTS ARE POSITIONED on the synthesizer modules. The four Ry resistors are
installed only on the module for the fourth channel. The diagram also shows jumpers and connec-

tions to off-board components.

rotated, the amount of downward pitch
shift as The Drum sounds decays de-
creases until at some position of the con-
trol there is no pitch shift at all. Further
clockwise rotation beyond this point
should cause the pitch to shift up.

Set the internal trimmer R21 as fol-
lows: Rotate thc MODULATION control
fully CCW (pown), trigger the Drum
and make a mental note of the pitch pro-
duced at the beginning of the downward
sweep. Next turn the MODULATION con-
trol to fully CW (up), and once again
trigger The Drum. Adjust R21 so that
the pitch produced at the end of the
upper sweep closely matches the pitch at
the beginning of the previous downward
sweep. This is not a critical adjustment
and may be set to taste.

Turn the INITIAL PITCH control in the
clockwise direction and observe that the
output pitch increases as the control is
rotated. Return the control to a setting of
Jord.

Switch the WAVEFORM MIX control to
the triangle position, just clockwise from
the detent. When The Drum is triggered
now, you should be able to hear a slight,
but noticeable difference in the timbre, as
the output changes from a sinewave to the
selected triangle. If you can't tell any dif-
ference, try turning the ouTPUT level con-
trol down some and turn your amplifier
volume up to compensate. As the WAVE-
FORM MIX control is rotated in a clockwise
direction from triangle to square wave,
the timbre should become progressively
less “mellow.” Return the WAVEFORM
MIx control to the sine position.

While triggering The Drum, begin ro-
tating the NOISE/OSC MIX control in a
counterclockwise direction toward the
NOISE position and observe that progres-
sively more noise is mixed into the out-
put. Rotate the control fully CCW past
the detent and note that there is only
noise in the output and no oscillator sig-
nal is present at all.

FIG. 7—REAR-VIEW of one of the modules. Use
it along with Fig. 6 whon you are placing parts
and jJumpers.

With the NOISE/0SC MIX control set
fully CCW, continue triggering The
Drum and observe that rotating the NOISE
FILTER control clockwise causes apparent
pitch of the noise to increase.

With the NOISE/FILTER control set to
its mid-range position, change the SWEEP/
MAN switch to its SWEEP position and note
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that the apparent pitch of the noise now
follows the drum envelope. Also observe
that with the filter in the sweep mode, the
FILTER control is acting as an initial fre-
quency control which increases the
‘“range” of the filter sweep as the control
is rotated CW.

Using the drum

The DRUM has a number of front-
panel controls (Fig. 9) and jacks (Fig. 10)
on the back panel. While some of them
follow conventional designs, others offer
control features or interface capability
not found on many other percussion syn-
thesizers. The following is a list of those
controls and connectors, and a brief de-
scription of their function:

SENSOR GAIN—This control sets the
sensitivity of the 5700 to the triggering
signal from the sensor. If it is set too high
The Drum will trigger too casily, result-
ing in false triggering and loss of dynamic
range. Too low a sctting will make The
Drum hard to trigger.

ENVELOPE DECAY TIME—This control
sets the decay time. The decay time
becomes longer as the control is rotated
clockwise.

INITIAL PITCH—This control sets the
initial pitch of the VCO, which consti-
tutes The Drum pitch source. Clockwise
rotation of the control increases the initial
pitch.

MODULATION UP/DOWN—This control,
when set fully counterclockwise (to
DOWN) causes a downward sweep of the
pitch source. Full clockwise rotation (to
ur) makes the pitch sweep up after trig-
gering. Settings between those two ex-
tremes produce progressively less pitch
modulation, and when the control is cen-
tered there should be no pitch modulation
at all when The Drum is triggered.

WAVEFORM SELECT/MIX—This control
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FIG, B—HOW POTS, SWITCH, AND LED's are mounted on the PC board. Diagram at a shows how
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allows mixing of waveforms from the
VCO. Turned fully counterclockwise,
past the detent, the output signal will be a
sinewave., Turning the knob in a clock-
wise direction just past the detent pro-
duces a triangle waveform. Continuced
clockwise rotation of the control begins to
mix a squarewave into the output until at
the extreme end of the rotation the signal
is completely squarewave.
NOISE/OSCILLATOR MIX—This control
provides mixing between the VCO sig-
nals and filtered white noise. Full clock-
wise rotation will produce VCO signal
only. Full counterclockwise rotation past
the detent will produce an output signal

3
AT

FIG. 9—THE FRONT PANEL of the 5700 synthe-
sizer module with the codes keyed to the vari-
ous controls.

of noise only. Positions between these
extremes will cause the output to be a mix
of both pitched signal and noise.

SWEEP/MAN—This slide switch allows
the corner frequency of the filter associ-
ated with the noise source to either track
the drum envelope (in the SWEEP posi-
tion) or to be set to a fixed value (MAN
position).

NOISE FILTER—This control sets the
corner frequency of the filter when the
SWEEP/MANUAL switch is in the MAN
position and sets the sweep range of the
filter when the switch is in the SWEEP
position.

STATUS—There are two LED's on The
Drum front panel. The LED labeled pow-
ER should continuously light any time
power is applied to the PC board. The
TRIGGER-indicating LED will wink brief-
ly at each triggering of the synthesizer
circuitry.

ouTPUT LEVEL—Clockwise rotation in-
crease, output signal level.

Back panel jacks

J1 aNeuT)—This jack is the input from
which The Drum synthesizer derives dy-
namics information (when and how hard
the drum was struck). The input can
come from the drum transducer or froma
microphone or other audio transducer.
For computer interface, this input can
come from a digital-to-analog converter.

J2 (EXT cv IN)—This jack is an external
control voltage input. When a control
voltage source is plugged into this jack
the envelope-follower output will be dis-
connected from the VCO frequency con-
trolling circuitry and the external source
will take its place. Both UP/DOWN MOD.

and INITIAL PITCH controls will still be

functional.

J3 (EXT SI1G IN)—This jack is used lo
apply an external audio source directly to
The Drum’s VCA for percussive voicing.
When used, this jack will disconnect the
internal signals from the VCA and only
the external signal will be passed. Unless

INSULATED WIRE

FIG. 10—HOW COMPONENTS ARE MOUNTED on the rear panel, Drawings at a show the jacks: how
they are positioned and connected to coded points on the circuit board. Four sets of jacks are
used—ono set of six for each synthesizer module. The drawings at b show components on the ends

of the rear panel.
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working with extraordinarily high exter-
nal signal levels, the WAVEFORM SELECT/
Mix control should be kept in the sine
position.

J4 (EF./TRIGGER OUT)—This is a stereo
jack that carries two output signals, On
the ring or collar connector (lug 3) is the
trigger output which goes high bricfly
each time The Drum is triggered and on
the tip connector (lug 1) isa time-varying
DC voltage which is the output of the
A/R generator. There are numerous pos-
sible uses for those signals; for example,
the envelope of one 5700 card can be
routed to the EXT cv IN of a second card
and the two outputs mixed to produce a
dual-oscillator drum voice. To operate
two drums from one sensor, take EF/OUT
signal from point *X" and feed it to J1 of
the second drum module.

In computer applications, the TRIGGER
OUT can be used to signal the processor
that the drum has been struck while the
E.F.OUT is connected to an analog-to-digi-
tal converter (such as the PAIA EK-7
Dual Digitizer) to provide dynamics in-
formation in a digital form.

J5 (ouT)—This is the audio output
jack. It is a closed-circuit jack that will
pass the output signal to a summed out-
put in a multi-channel system when no
plug is inserted.

J6 (CANCEL)—A switch plugged into
this jack will allow for disabling The
Drum when not required. This is particu-
larly useful when using the synthesizer
with an existing drum set. Connect the
four CANCEL jacks in paralle] and then
you can control the four channels with
one footswitch.

Some good friends played around with
a rough four-channel prototype while The
Drum was under development. A surpris-
ing number of options were discovered in
relation to the mounting of the transduc-
er ranging from gluing it to an externally-
mounted muffler to the obvious (taping it
to the bottom of the drum head). Actual-
ly, you can put the transducer anywhere
you want to: on the inside of the drum
shell, or on the outside for that matter, or
on a bottom head—if you have them. It
doesn’t care! A convenient means of tem-
porarily mounting the sensor while
searching for just the right place is to use
a foam tape with adhesive on both sides.
The actual mounting details will depend
on your personal preference. Before you
decide on a particular location, move the
sensor around a bit, The results may sur-
prise you. When the best sensor location
is found, the transducer can be perma-
nently mounted there with Instant-Weld
or a similar adhesive. It also works out
quite nicely to mount it in a practice pad
(also available from PAIA).

If you don’t have the transducer that's
available from PAIA, you can get by with
a high-impedance microphone (though
The Drum's dynamic response may suf-
fer). R-E



