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The term "Noise'" imakes most penple think of jack-hainmers ¢r trash cans being knocked together
at 5 AM, but to the electvonles buff noise has such a totally different menning that it.eéven comes
in colors, While noise describes a signal which contuins all possible frequencles from sub-zudio
up Lhrough radio 2nd microwave to gamma rays and beyond,

Pink noisc differs from white veise in that the probability that the signai containg a frequency oui~
side the andio spectrum { or even z limited band of the audio apectrum) is very low.

Piok noisc should he particularly interesting to the audio experimenter because theve are a ot of
sounds that éan only he produced using 2 noise souree. T speech synthesis sibilants aed frictives
can'i he produced without noise, In music, spare drums znd eymbals ure only two examples of
noige based sonnds. Flnally, muny natursl phenomena such as the sound of the gurf or The Wind
are relptively easy to preduce using noise thut has its frequency content ud/nr amplitude varied:
randoraly,

SO LDERING

Use carc when mounling all components. Use only rosin core sulder { ueid core solder is
never used in electronics work), .A proper sclder joint has just enough solder to cover the
round soldering pad and shout 1/16 inch of the leud passing through it, There are wwo improper
cannections Lo beware of: Using too litle saldor will sometimcs resundi in a connection which
appears lo be soldervd but aciually there is a layer of flux insulbting the componenk from the
solder boad. . This situation can he cured by re- heating the joint and applying more solder, If
too much solder is used on a joint there is the dapger that a cunduetmg bridye of excess solder
will flew between 'ld]accnt circuit board conduciors forming ¢ shozt cireuil.  Unintentional
bridges cun be cleaned off by holding the board up-side down and ﬂowmg the axcess solder off
onto a clean, hob soldering iron.

Selget u soldering iron with a'gmall Uip-and a power rallng not more than 33 walts, buldermf,
guns ure completely unacceptahle for asscnbling tripsistorized equipment because the large
magnelic field they generaie ogn gamage solid state components:



CIRCHIT BOARDr ASSEMBLY

('} Prepare for assembly by thoroughly cleaning the conductor side of the 3721A viveuit
hoard with a secourlng cleanser. Rinse the board with clear water andg dry completaly,

Solder each of the fixed resisiors in place following the parts placement designators printed
on the eireuit board and the assembiy drawing figurc 1. Kute that the fixed vegistors are
son-polarized and may be mounted with either of their twe leads in either of the hulea pro=
¥ided. Cineh the resistors in place prior to soldering by putting thelr leads through the holes
and pushing them (irmly againgt the board: on the sonduckor side of the board bend tho leuds
outwsrd fo albout & 45 angle. Clip off sack lead flust with the solder Joint as the jolnt Le

made, . .
DESIGNATION VALUE COLOR CODE A-B-C
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Mount the ceramic disv and mylar capaciiors as follows.  Note that these parts are non-polarized
and either lead may go in either of the holes provided, The values of these compohants are printed
on the body of the part.
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Mount the electrolytic capacitors as follows. Note that these capacitors are polarized and the " +
and " - " leads must go in the proper holes. The " + ' hole will always be murked on the circuit
board, but the capacitor may have either the " + " or " - " lead marked, Note also that C7 and

C17 are axial lead components and are mounted with the " + ' lead butted against the cirounit board
and the " - " lead folded over and down through the remaining hole.

DESIGNATION VALUE /MINIMUM RATING

39 mfd, / 16v.
30 mfd, / 10v.
30 mfd, / 10v.
30 mfd, / 10w,
30 mfd, / lov,
3¢ mfd. / 1ov,
OF revrasans veeees 250 mid., / 10v.
CH). 30 mid, / 10v.
Clfrseeasracnnannenn trveavenaess 250 mfd. / 15v.
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Mount the two trimmer potentiometers as follows, Notie that these trimmers are two different
vulues and are nok necessarily identical in appearance. The value will be indicated on the part,

DESIGNATION VALUE
{) B3l.......isvieeiae0e. 50K ohm trimmer poteatiometer
() R32,.,.......vi0e0uceass 100 ohm trimmer potentiometer

Complete the circuit board by installing the dicde and iransisiors. Note that the parts placement
designators printed on the circuit board are shown as the transistors will appear as you look
down on the board from the compenent gide. Orientaticn should be apparont from inspectlon.

Transisiorg and diodes are heat sensitive and mugt be protected from temperature damage. While
soldering them in place grip the lead being soldered with a pair of needle nose pliers between the
body of the compenent and the point being soldered,

Note that one of the ZN2712's has been pre-tested and selected for its noise characteristics. The
middle lead (collector} of this device has been clipped short and this unit is intended for use as Q7.

DESIGNATION TYPE NO.

2N6129
2N56129
. 2ZN5E29
2N5129
ZN5129
EN5129
2N2712 selecled for neise (See above)
ZN2T12
2N3391

1 1N914 I

The schematic representation of the diode 13 related to the

physical appearance of the device in the deawing to the right. ... .. —{ T

THIS COMPLETES CTRCUIT BOARD ASSEMBLY IN914

(} Inscrethe red lead of one of the hattery conncetors to the " + Y hole fa the circuit board
and solder,

{ )} Conpect the black lead of thiz connector to the center terminal of slide switch S1 and
solder, ’ .

() Conneet the red lead ol the remuining battery conncetor to one of the outside terminals
of slide switch S1.

(} Strip 1/4 inch of insulation from both ends of a 4 inch length of #24 stranded wire and
connect between the output jack and eircuit hoard point "A™ as shown in figure 1. Solder
both eonnections,

(} 8trip 1/4 inch of insulation From both ends of a & inch leapth of #24 stranded wire and connect
hetween the ontput jack and circuit board point "G' as shown tn Figure 1 DO NOT S8OLDER
THE CONNECTION AT POINT "G", Solder the connection at the cutput jack,

¢} Concect the remaining black lead frow the batlery connectors to elreult board point "G",
8older this lead and the lead from the previous step.

TESTING AND OPERATION

The unit is now ready to test, Check over all connections to make sure there are no solder bridges
or cold solder joints, Re-check the installation of diode D1 and all transistors. Re-check the polar-
ity of all electrolytic capacitors. When you are sure that all compenenis are properly installed saap
twa fresh 9v. batteries into the battery connectors.

Jumper the output of The Wind into one of the high levet suxilliary inputs of a hi-fi or instrument
amplifier and turn bath the wind and the amp on, With R32 and Ril set to approxirately the cenier
of their rotation you should hear a wind-like sound from the amptifier.

The two trimmers { R31 and R32 ) are both sét according to persenal preference but a few general
cominents will get you started. R31 cantrols the amount of random voltage applied to the tuning
input of the voltage centralled filter, As this control is rotated clockwise the variability of The
Wind 18 Increased. R32 controls the gain of the umplifier used in the band-pass filier and conse-
quently the "Q" of the filter. Kotating R32 clockwise produces a shrillex sound.

CASE MOUNTING
H you are mounting your unit in a 3711C casze proceed as follows,

Using epoxy cemenc attach the battery clips to the inside top of the case as shown in the photograph
figure 2. Roughen mating surfaces with emery paper priar to gleing and allow the epoxy to set
completely, .
Ingtall the output jack in the large round hole provided in the rear of the case. Note that the washer
supplied with the output jack should go on the oulside beiween the ¢ase and the mounting put.

Mount the powsr switch to the case using the 4-40 X 1/4 inch belts and 4-40 nuts provided. Noie that
the gwiteh should be positloned so that the lug that bas the red battery connector lead attached to it is
clozeat to the top of the case. )

Mount the circuit board to the base plate using the 4-40 X 1/2 inch bolts, 1./4 inch spacers and 4-40
nuts. Note that the bolt goes through the base plate, through the spacer, through the cireuit board
and 1s secured withk the nut.

Slide the wood ends inte the top of the case and secure with #4 wood screws. If ai ull possible pre-drill
the holes with a 1/16 inch drill. Make sure that the aluminum is snupg agatast (the wood and note that the
most shallow cut on the blocks will go on the bottom. Snap the batteries into the battery clips,

Complete asgemhbly hy fitling the base and circuit board to the case. Pre-drill the wood cads for the
sorews and note that the #4 serews which hold the base plate in place algo mount the 4 Tubber feet.

Figure 2

The above photograph indicates battery placement
in the 371iC ¢ase. Although the Surf Synthesizer
ig pictured, The Wind mounts in the game manncy,



DESIGN ANALYSES

A complete schemitic of The Wind is shown io figure 4 put it s convenient to break the upit down
into a npise source, voltage vontrolled band pass filker (VCF) and a random voltage generafor &8
shown in block diagram figure 3, These seciions may be analyzed one at a time.

The noise souree is built arotﬁ\d 4 reverse biased p-n junction cperating above its breakdown

potential, “The shot noise resultiog from thé avalanche breakdown mwechanism of the reverse |||-—{ i ]
_ |
H - 2

biased Lase~cimitter junetien of QT is amplified by Q8 and passed on to the VCF circuit for volcing,
Control voltages for the VCT. origindte in the random voltage generator which consists of three astuble

multi-vibrators ¢ QL « Q6 ) rhaniag et dilferent rates with different duty factors. The outputs of the -
shree astables. ave summed with Tesislors R1s, Hid and R15 and appear across R16. While the voltage E:
appearing ak this summing junction 18 to a cértain extent random it is weighted by tho different values i 2

|

of the summing resistors and the differént porieds and duty [netore of the astables to approximate the
blowing of the wind. -After being smoothed by the integraling action of the summing resistors and C7 -
. .the vulput of the random vollagé generator is applied to the VCF.
The Voltgge Centrolléd band-puss Filter consists ol a single trunsisior galn stage (Q9) with a parallel
T fiotch filter-in the féed-back loop. For aignals oulsidie the notch frequency, insertion loss is vers .
low su that these fignals pass from the cuipul of tho aroplifier hack to the input with lttle attepusiion.
Huwever; gince the output of the g‘ai_n'stage 121807 ous of phage wiih respeci to the input the overall
effoct is one of negutive fegd-back resuliing in the cancellation of fhe two signals. Signals that are
within Lhe nobch tTequency are atienuated by the filter so they produce no negative feed-haclk and the
amplifier pusses them. ‘RAa2 veries (he amoint of amplification provided by the gain stage and theceby
controla the '@ of the filter, o N . . .
The non«lingsr ¥-1 _ch;;rsiciaristics of diude DY are used as u varinble resistor to vury the center
frequésey of the nateh filler,  As lhe control veltare rises it applies a-greater forward hias to D1
causing the diode's equivalent Impedanee v ducrense, As the equivalont impedance at the janction

2f (117 and C13 increuser the center froquency of the noteh filtex gets higher.
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IN CASE OF DIFFICULTY

Recheck the wiring with the parts placement diagrams, wiring diagram and, if applicable
case wiring disgram. Check the value of the parts to make sure that the proper part bas bean
installed in cach posiiion. Check polarity of diode, capacitors and fransisfors, Many kits which
ave.roéturned for repair are malfunctioning due to poor solder. connections, Look-pver all solder
connections Lo see that they ave as described in the asscmbly section of this manual. Finally eheck
‘for solder hridges, wire bits or other foreign matter which may be lodged in the wiring or across
, eopduciors on the cirenit board, : ) . -

A repair service is available should you be unable to determine the difficulty, Before sending a
- upit in for repair please write! :

PATA Eleoirenics, e.
Scrvice Department

P, 0. Box 14839 )
Oklahomu City, OK 73114

..... Give as [ull adescriptivn of the malfanction as possible,- 1 1s possible that scrne malfunctions
can he di_a};’ndsed by mail but if ro disgnosis can be mude youwilt be supplled with 2 repair address
and shipping instructions, Ripairs ure c]lai’ged at the rate of 84, 06/hr. plus pdris and shipping.
" Repairs ordinarily take about one hour bul repair times in specific-cages eannet be cstimeted in
advance.,



