YNWAVE

* Sounds from swirling sea to cymbal

and wood block

*Easy to build and play

* Dual trigger operation -
percussive/external trigger

=Touch sensitive

Design - Mike Beecher

Deyvelopment - Robert Penfold

e Synwanee contimaes aur
sanas of small projects that
produca smunds for Wse in
electro-rmesic by percussivg G
trol, The minirmuey Aomier ol
roatrols have besn selected 1o

Eive 7 wide rarge of ‘seawave' |

sopmds, In addian, diffarent ot
tings of the conteols will graduce
wind, cymbal and woosdblock
SOIMCS.

Like Lk&  "Seilant  peagec!
shown elseshere inthis isswe, the
unit can be triggerad by tEoping
‘the case or by strikirg a drum $on
which the Syrwawve & miounbed}.
Thisee projects are a0 ideal for
Irig@eding  tram an  edtemal
soUrcE {82, 8 Sequencer syrthe-
siser or micred and 1hus a8 seeond
made of operatan can be fram an
alectranic trigeer using 8 pasitive-
poing edpe of about 7 o L vols
in armpliude. nteracticn of the
wo mcdes of use = posslble so
that complex rhwibms can be
made from a steady estarna'trig-
gered' beat mimed with hand or
druim Laca pravid irg syrcoapatian.,

I'ke four cormols gra Valume
raith anSaff setch), for sEHing
output level: Desay - adusts the
ime 11 takes for the sound m die
away: Pitzh - zats the frequency
range of noise fram low to high; O
- & rascnarce contml that nar
rows and highlights tha pitch
range selaries

Circuit

The bleck diagram of Figure 1
shives the general Brrangarmant
used 1 the Syrwave. AN envelcpe
shager can be oserated by ither
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an ambternal microphone o ag B wa now rorside the Tl

extarnal trigger signad, ar bath
The envekpa shapar kas a fasl
attack and slow decay. with he
lattar being adjustable from lexs
than 100ms to about b second=
The output of the envelope
shaper i fied o the comlrol ingpul
of 2 voltage cnntrolled armplifie
WA vim puifer stage.

& simpla nnoise generator
‘pads g bandpass filtkar which in
turn fecds the inpet of The YA
Thie bamdpass filter is tuneble
from 2 few hundred hedz b reore
than 10kHz, and therefore gives
cansicleraldie contml over the
sound produced By the unil. The
barclwidth of the fidler can be
uaried frorm a very broad response
b & wary sharp peaky respanse by
rreans of te (J control, ang sgain
this pearrmits the output saund af
the unit to be varled greathy.

circudt dizgram af the Syrmvive
| (Figema &3; C1, R1. 31, 02, and RZ
| process the brigger sigrial 40 that
| an ts rising (prsitive] edge a brief
| positive putse of abrad 7 wolks in
| amplituda is suppdind ta the bage
| of TR1. TR1 and TRZ Iarm @ Dar-
Ulington  pair  emiltes  {ollowsr
ing the bried inout pulse o TR1.
B3 and BN provesds & discharge
path for G2, as%l the sathing of
¥l geiermines the discharge
tima of G2 {and Lkarefore he
largtk af she rdput sigraly.
Herpsta microphone 1 issub.
jected ba strong viceations it well
give an output lewal of several
walts peak 1o peak, and pesdiva
geery output halfeyvcles will result
in G2 being rapidly charged. T
oulput sigral kvl ard ence Lha
charge produced an B2 depends
o hiwe hard bk unit or L deaim
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ta which it is allached is sbruch,
and thig greez & degrea af touch
w1 livily.

The sigral across 02 rmust b2
arly lightly leaded o the facay
fime wi'l e greatly shodensd by
ne charge current leaked away
throueh the lead ing sorcuit. TRE 1S
lherefore used as an emiter fal
lvar buffer stape whick couphkes
e cutput from C2 te the contuol
input of the YOA The VOA uses a
CAZ0EG fransconductancse am
| plifier, and it gves a lewel of gain
| that is proporticnal ko the carteal
| woltage. The autput signal hog
| rieas rapidly to its poak, leuel, 2nd

then decays relatively shewly, in
syrnathy with the ervalope voll
age across 2. The oulpot ol the
YCA is cougled bo she cutpul
| sochkat by way of wlume cantral
RvZ. Dual kalanced supplies ar:
raquired by the YC& circuitre and
g central O rail is elfechwely
prodeced by R10, P11 and ©95.

155 15 used as the moi=e g@n-
erator and F18 apodins a reserse
bias to s baswernitler junction.
Thiz junciion bebaves rateer like
3 Joner dinde ard ke a Zener
diade produace:s nnise spi ke, This
arargement is praferable 1o Js-
Ing a Zenar diode thaagn. as 1
2lwas a higher awteul al audic “re-
apancies. The kgl Irecuensy
zutput of tha maisn generator IS




excessive, and 50 C11 is used to
give high frequency attenuation
1o correct this,

A twin T filter is used as the
basis of the bandpass filter, but as
a twin T network gives a notch at
its centre frequency rather than a
peak, the filker mebiork & con-
nected to give negative feedback
over a comemaon emitter amplifier.
This amplifier features TR4 in a
convertional configuration. TR4's
emitter circuitry enables a certain
amount of negative feedback to
be applied to the amplifier and
the amount of feedback is con-
trafled by RY4. With the slider of
Fv4 at or near the lower track
connection there is liftle or no
feadback; giving the circuit a high
0 value and a narrow, peaky
respanse,. Moving the wiper of
RY4 towards the upper end of its
track gives increased feedback
and a consequent reduction in §
together with a broader, flatter re-
SpONse.

Rv3 is part of the twin T net-
work, and varying the sething of
this component afters the centre
frequency of the filber. Ideally all
three resistive elements in the
filter should be varied when tun-
ing the filter, but this is not really

Completind circait board,
practical. This simple - system
works quite well though, and the
only minor drawback is that the Q
of the filter varies sormewhat with
changes in the setting of the pitch
control. At some settings of RV3 it
may be found that setting RVS for
a very high Q causes the filter to
oscillate at its centre frequency. If
desired, this can b avoided by
adding a resistor of about 150
ghms in value betweesn the posi
tive terminal of C9 and the upper
track connection of RV, How-
ever, as this would limit maxgi-
mum () available, especially at
the highest and fowest pitch con-
trol settings, it would reduce the
effectiveness of the unit and is not
really worth wihile,

C13 is needed to prevent the
fiter becoming unstable due to

Figura 2,  The cireull dizgram of the Symwrre.

stray high frequency feedbach,
C4 couples the output of the filter
to the input of the VCA. The
current consumphlion of the cir-
cuit is only about 1.5mA., or a
litthe higher than this when it is

triggered.
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Construction

Details

Except for C9 all the resistors,
capacitors, and semiconductors
are fitted onto a printed circuit
board. Fit the semiconductors
last, and make guite sure that the
electrofytic capacitors and semi-
conductors are connected the
right way round. The printed cir-
cuit board fits into the mount-
ing rails of the spacified case, but
this leswes insufficient room for
leads to be taken around the
board to the controls, battery clip,
microphone, and sockets. This
makes it necessary to fit Veropins
to the board at the points whare i
connects tothese components, or
if preferred, these leads can sim-
ply be soldersd direct i the
copper tracks. Detals of the
printed circuit board are provided
in Figure 3,

The removable lid of the case
is used as the rear panel in this
application, and the two sockets
are mounted on this panel. The
front panel is drilled to take the
four potentiometers and the mi-
crophomne is mounted on the right
side of the case (as viewed from
the front). The microphone is
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Eyrwave with wirng completed and PCH board inserted in case

actually a crystal earphone hay-
ing the earpip unscrewed. The
small screw at the rear of fhe gar
phone 1% removed, and thig 15
thern wsed to fix the sarphone to
the caze. Figere 4, shows the
drilling of the case, and i is
advisable o follow this as accu-
rately &5 possible since there is
not 8 great deal of excess space
inside the case and it might
otherwise be fownd that all the
parts camnot be fitted into the
Case.

Mext C9 i= connected to RV4
amnd the cther wiring o the off-
board components is completed.
Figure 3 grees details of all this
wiring. The printed circuit board
fit= into the upper set of mount-
img rails in the case with the
component side uppermost. The
battery fits vertically irvho th Case
in the space betwesn the two
sockets and the microphone, A
prece of foam matenal can be

| gl to the rear panel of the case

to keep the battery firmly inplace,

It the Syrwave 5 10 be fitted
arto @ drum it = mecessany o fif
the wrt with a8 mounting bracket,
Thiz can consist of & piece of



2hmm aluminium channel sec-
tion which is fixed to the case

using a couple of 5mm M4 bolts, |
A large bolt is used to clamp the

Synwave onto the drum, and the
bracket is drilled and threaded on
one side to take this bolt. A

handwheel bolt is ideal for use in | -

this application, but an ordinary
type can be used of course. It is
advisable to fit a small pad of
rubber on the part of the bracket
opposite the mounting balt as this
will help ta prevent the rim of the
drum from becoming scratched
when the Synwave is fitted in
place.

To complete vour project use
aur smart brushed aluminium
panel with electric blue |egend
and sticky back as shown.

Testing and Use

Connect the Synwawve to an
amplifier via SKZ and switch on
with the Velume control set to
midway. Set Decay to maximum,
Pitch to minimum and ) ta mid-
way. Give the unit a sharp tap or
use a suitable trigger signal
(applied to SK1) and a "seawave’
should be heard.

Using short Decay and high
Pitch and Q, the woodblock saund
can be abtamned. Cymbal effects
reguire high Pitch and Q with
shghtly longer Decay.

PLF, The kit daes Aot include baleries,

In addition, the Q control
can put the filter into oscillation
and Pitch will then vary the fre-
quency. Of course, thiseffect may
not be desirable, especially asthe
volume increases substantially,
and is simply removed by reduc-
ing the Q contral or inserting &
resistor as mentioned earlier.

A little experimentation with
the controls will soon give an idea

of the wide range of useful effects |

that can he produced.

ete kit (LWa710) of all parts listed s available fram Maplin Electrunit Suﬁpliea ata Drice.ﬂ.f.
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SYNMTOM continued from nage 25.
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