P PAIA
E Eleclronics P. ©. BOK 14358 CKLAHOMA CITY, OKLA. 78114 lwsp.saz-sneo

-~ Nind Chimes
Assembly Instractions

For thousands of years men have been scothed and entertained by the gentle tinkle of pieces of glass,
wood or metal being blown together by the force of the wind, These wind chimes have pussed down

to the present practicly unchanged but whether they be wnder-a-huck imports or t‘X[;ensive hand cast
bells they ail have one drawback in common - the wind never seems o be blowing exactly right,  Either
there's not enough brecze to stir smoke or the limbs are about to blow off the Lrees,

The Electronic Wind Chimes don't rety on the wind for puwer so you can use them indoors o out, windy -
cays or stiil. If they're too loud you can turn them down; if they're luo soft you can turn them up :mq .
you can change the pitch and sustair so they sound like metal chimes, bamboo rods - or tin cang if you
like. Best of all jou can turn themi on agr off with the flip of a swiich.

SOLDERING

Usc sare when mounting all components. Use only rosin core solder ( acid core solder is
never used in glectronies worky, A proper golder joint has just enough solder to cover the
round svldering pad and about 1/16 inch of the lead passing through it, There are two improper
connections to beware afy Usiag too litile solder will sometimes result In & connection whieh
appears to be soldered but actually there is a layer of flux insulating the component from the
solder bead. This situation can be cured hy re-heating the juint and applying more solder. If
too much solder is used pa a joinl there is the danger that a conducting hridge of excess solder’
will flow hetween adjacent cireuit board conductors forining a short circuit. Unintentional
bridges can be cleancd off by holding the board up-side down and flowing the cxcess solder off
onto a clean, hot seldering iron.

Select a soldering iron with a small tip and a power rating not more than 35 watis. Soidering
guhs are completely unacceptable for asgembling transisterized equipment because the large
magnetic field they generate cun damage solid state cymponents, ’



UIKUULL SOATL ASBE M LY ) . . .
() Prepare for assembly by thuruughly ¢leaning the conductor side of thi 3721A circuit
board with a scouring cleanser. Rinse the hoard with clear water and dry completely

Solder each of the fixed resistors 'm place following the parts placément designators printea
on 'the ciredit board und the assembly drawing figure 1. Note that the fixed resistors are
non-polarized and may be mounted with either of their iwo leads in either of the holes pro-
vided. Cinch the resistors in place prior to soldering by putting their leads through the holes
and pushing them firrhiy against the board; on the conductor side of the board bend the leads
outward to about a 45  angle. Clip off each lcad flush with the solder joint as the juint is

made,

DESIGNATION VALUE COLOR CODE A-B-C
Bl seenrevnes 6800 chms..... blue-grey-red
R2 svanvavens 100K ohmg ..-. browe-bhlack-yellow

82K ohms ..... grey-red-crange
8800 ohms ... blue-grey-red - -
6800 chms ...+ blue-grey-red .

47K ohms . ... yellow-violel-orange
150K ohms .. Jbrown-green-yeilow

6800 ohms ..... blus-grey-red
RI v vnnnnnns traenerrdaes H800 ohms .... blug-grey-red
RID cueenrnnnnns e 220K ohmg .... red-red-yellow
SRIL ciiiiieniiiissviieae. 88K ohims ..., blus-grey-orange
5800 ohms ..... blue-grey-red
RIJ cevvivinennarainey 2TK ulims ... red-viclet-orange
R14 ...... renna veedven e 27K oums ... ... Ted-violel-orange
RIS .uraenannn.n iedesieo. s 27K ohms. . ... .. Ted=viclet~orange
RIB v inmnnnranesomensan 27K OhMmE « v vuu red-violel~orange
BRI taveereravenanerarene. 3TK OIS «oou.. red-viclet-orange
RIA cecieiiinnnssanecess 27K 0Bms ...... red=viclct=orange
R19 tvvervnrannransanas-r 27K Oms +..... red-violet-orange

B20 c-vnvevsentiasnavass 27K ohms «+..00 red-viclet-orange
R2l veiceinennasnaiiveasss 27K ghms «..... red-viplel-orange
RE2 iivecinanns teeaperee. 10K ohms <« ... brown«black-orange
RO3 tavvvrnnannisnsereens 1BOQhms +.u... brown-greon-hrown

e e i i i o i o o i o
M Nt A et N Nt Mt it it Nt N it it it ot At ot o
-

N

H

SILVER OR GOLD
-DISREGARD TH|S BAND.

() Imatall the | 65 mid, ceramic dise, eapacitor C28 in the space provided. Bolder
inplace.

Eiectm!ync ca.pamtors E:¥s:3 puiwrtzed #nd must be oriested so thut-the " + * lead of the capacitor
goes through the " & e on the cifeuit board. Moust the Tollowing electrolytic capacitors
and solder them in place. Values of theése components are marked on the body of the part.

DESIGNATION VALUE
() cl 30 mfd, 10v, eleclrolylic capacilor
) c2 30 mid. 10v. electrolytic capacilor
() Cc3 30 mfd, 10v, eleeirolylic capacitor
[ c4 30 mid. 10v. electrolytic capacitor
(). C3 ) 30 mid. 10v, electrolytic capacilor
() Cc6 30 mid. 10v, electrolvtic eapacitor

{ }y Mount and solder in place €29 ( 250 mfd. 10v, electrolylic capueitor), Note that the ' + "
lead of this capucitor must be bent to the gide slightly to reach the ' + T hole in the board.

() Using three pieces of solid wire lelt over from resistor lead trimming, form and install
the three jumpers illustraled in figure 1 and shown as solid lines on the circuit board.

FICURE 1

Install transistors Q1 Lhruugh Q6. Orientation of the transistors-is keyed by the flats on ihe sides
of their cases.

DESIGNATION DESCRIPTION

() Q1 ZN5129
() Q2 2N5129
() Q3 2N5129
() Q4 2NB5L29
() Q5 2N5129
() Q6 #N5129

(} Install the 8,8v, Zener diode D1. Note that orientation of the diode is keyed by lhe colored
rings around the body of the part.

THIS COMPLETES PRELIMINARY ASSEMBLY OF THE 37214 CIRCUIT BOARD, SET THIS
BOARD ASIDE AND BEGIN ABSEMBLY OF 3721B.

() Thoroughly clean the conductor side of the 372LB circuit hoard,

Inptall the fixed resistors as follows. NOTE: R49, R50 and 151 will not be instutled at this
time,

DESIGNATION ' VALUE COLDR CODE A-B-C

R22 .. 680K ohm ........ blue-grey-yellow

R23 .. . 39K ohm.......... orange-white—orange
GROK ohin ... ..... blue-grey-yellow
39K ohm ,,,...... orange-whité-orunge
B8OK ohim . ....,... blue-grey-yellow
9K ohm ......... arange-white-orange
1 megohm ..... ++» brown-black-green

1 megohm ........ browsa-black-grcen
1 megohm .,...... brown-black-green
1 megobm ........ hrown-black-green

s
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1 megohm ,.,..... brown-black-green
R33 ..., erereaae. Imegohm ., .. ... brown-black-grecn
Rad ...oivninns, AP 3600 chm ., ..., ... green-lHue-red



Instail eIect_;m]ytic capacitors as follows. Be sure to observe polarization,

DESIGNATION ) VALUE
() c1o - 30 mid. lov. eleclrolytic
() .C11 - 30 mfd. 19v. electrolytic
() cl2 L . 30 mfd. 10v. clectrolytic
) Cc13 ) - 10 mfd. 10v, electrolytic
'8 Cl4 o ; 10 mfd. 10v, electrolytic
(@] Cls . . 10 mfd. 10v. electrolyiic

()  Using the long leads trimmed from capacitors C16, C17 and C18, form and install the
four jumpers illustrated in figure 2 and indicated on the circuit board with solid lines.

Install trimmer potenticmeters.

DESIGNATION - DESCREPTION
() RAG . iieianennnnnans vv.o S0K trimmer potentiometer
) RAT ... ... vesesrianeesss DUK trimmer potentiometer
() RAB | . iiiiiieienransnises.. 50K trimmer potentiometer

Install transistors QT through Q12, Orlentation of the transistors is keyed by the bullet shape'
of the case or the flat on the side of the case,

DESIGNATION DESCHRIPTION

QT vurvinesaasarsssans. 2N4871 unijunction transistor
Q8 Leiiivianeenanea. .. 2N4871 unijunction transistor

™

Q9 iiiiiiiininanei. . 2N4871 unijunction transistor
QLD L cviannnaarea. 2N27T12
QUL .......... weenaee. 2N2712

[ Qlz2....... Ciemmaa s EN2T12

Install R49, R50 and R51. Note that on each of these resistors the leads which are the closest
to the edge of the circuit board will in a later step mate with holes on the 3721A board, On each
of these resistors leave this lead long.

' DESIGNATION VALUE " COLOR CODE A-B-C
FIGURE 2
o {3 R49 L rvvreesneses. 220K ohm ., ... red-red-yellow
5600 ohm ..,,..... green~blue-red ) R0 ..vviinnnnan vaveee 220K ohm .. ... red-red-yellow
BEO0 ohm .. vuuu... green-blue-red {) R3L .......,c.iveuivy. 220K 0hm ..., red-red-yellow,
270 ohm ,......... red-violet~-brown. ine the insutated wi . ke the followi X h ireuit board
290 ohm .. ..... ... red-violet-brown Using the insulated wire provided make the following cornections to the 3721B circuit board. In

each ease 1/4 inch of the insulation should be stripped from the end of the wire being soldered to

27¢ ohm .......... red-violet-brown - A A
. the circuit board,

68K ohin.......... blue=grey-orange

68K ohm.......... blue-grey-crange Solder a 4 inch length of wire ko point "A".

iy s i e

€3
: 82K ohm........ .. grey-red-orange () Solder a 2-3/4 inch.length to polat "B,
82K ohm.......... grey-red-orange () Solder a2 inch length to point "',
R44 Tereesecesaiia. 47K ohm . ........ yellow-violet~crange () Solder a 2-1/4 inch length to point "D,
R45 [..eeaisininn e ATK oL .., ., .., yellow-violet~orange () Solder a 1-1/2 inch lenpth to point "E".,
R§415Kohm brown-green-orange ()} Solder a 1~1/2 inch length to point "G",
B35 ... 15K obm ,,....... brown-green-orange :
R36 ..... 15K ohm . ,....... brown-green-orange THIS COMPLETES PRELIMINARY ASSEMBLY OF THE 37218 CIRCUIT BOARD,
Ingtall the ceramic dis¢ capacitore as follows: . FINAL ASSEMBLY

{ )  Cut the black lead of the battery connector so that a 2-1/2 inch length vemains on the

DESIGNATION VALUE connector and strip 1/4 inch of insulation from this lead.
CTovenna.. manraresnieraaens 0,01 ceramic disc ) . () - Solder the black lead of the battery connector to the holeé marked =" on the circuit
L S ‘... 0,01 ceramic dise - board 3721A. ) .
L vses 0,01 ceramic disc () Strip 1/4 inch of insulation from both ends of a & inch length of insulated wire.
L T varesesday 470 pf.-ceramic disc () Solder one end of this wire to the " 4" print on the 3721A circuit board,
L 470 pf. ceramic disc {) Solder the remadining end of this wire to one of fhe outer lugs on power switeh S1 as
cl8...... viesrressnrveneess 470 pf, ceramic dise iliustrated in figure 3. o C ’
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Cl9...... et et et 0.005 mfd, ceramic disc () Soider the red ledd of the battery connector to the center lug of power switch 81,

G20 eoovivanians 0,005 mfd. ceramic disc {) Temporarily mount the 3721B circuit board above the 37214 circuit board using four
C21 uiiiiiiiie i aaas 0, 005 mid. ceramic disc 4-40 X 1-1/2 inch machine screws, four 1 inch spacers, and four 4-40 nuts, Note

C22 L vriinnninnan,s ' . 0,001 mfd, ceramic disc that the conductor side of the 3721B board will be facing the component side of the

C23 . ..., reraien 0,001 mfd. ceramic disc 3721A board. Make sure that the leads from R49, R50 and R51 on the 37218 board
C24 , 0,001 mfd, ceramic disc pass through the three holes marked X" on the 3721A board. Sélder these connections
C25.. 0.001 mfd. ceramic disc on the 3721A board.

C28 e et 6. 001 mfd, ceramic dise {) Strip 1/4 inch of insulation from each of the seven insulated wires previously scldered
CE7 ..., e verens 00001 mid. ceramic dise to the 37218 eircuit board.



FROM R49 R50 R5)

FIGURE 3
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('} Insert the free end of the wire originaling at 3721B point "A" into the hole marked AN
on the 37214 cireutt hoard and solder this point.

In the same manner conneet point "B" to puint "B"

In the same mannex conneet point "C™ to point ""C"

In theé smae manner connect point "D to point VD"

In the game manner connect point "E' to poiat "E" ;
In the $ame rhanner connect point "G to point "G"., Note that there are two "G' holes’
on the 37214 circuit board and that the smaller hole sould be used in this step,

If you are going to mount the Wind Chimes in the 3711C or similar case the co-ax output line which

will be installed next will pass through a hole in the dide of the case and will be captivé.  For teste'
ing purposes this line can be lightly tack soldered to the circuit board and then disconnected and
re-goldered when the unit is installed in the ease. If no case is to be used the line may be perma-

-.nentiy soldered in place.
) '{_) Prepare the RG-174U co-ax by stripping 3/4 mch of the outer insulation, unwinding the

braided inner shield and stripping 1/4 inch of insulation from the inner conductor., Twist
and tin the shield wires.

Insert the center conducior of the co~ax Into 3721A point "L and solder,

Insert the shield of the co-ax into the remalning 3721A point "G'' and solder,

Prepare the other end of the co-ax as above and insert the center conductor into the RCA
plug until'the wire protrudes from the tip. Solder this connectlon by heating the tip of the
plug and feeding soider into the hole. Clip off any excess wire.

—

N ) Solder the shield to the body of the plug,

THIS COMPLETES ELECTRICAL ASSEMBLY,

SET-UP AND OPERATION

The unit'is now ready to test, Check over all connections to make gure that there are no solder

*bridges or cold solder joints. Re-check the installation of Diode D1 and all transistors.  Re-

check the polarity of all elecirolytic capacijors. When you are sure that all components are
properly installed gnap a fresh 9v, battery ( we recommend mercury batteries such as Burgess
H146X or equivalent) into the battery connector and clip the battery into Lthe battery holder,

Plug the output into one of the auxiliary inputs of a hi~fi amplifier and turn the amplifier and
Wind Chimes on. . Using either a gerewdriver or your fingers rotate the adjusting discs of
trimmer conirols B46, R4T and R48 fully clockwise as viewed from the closest edge of the
circuit board . ) . S

You aré now ready (o test the three individual tone prodicing osciilators-built into the Wind
Chimes. The three trimmer potentiometers { R46, R47, R48) on circuit board 3721B act as
sustain controls for the three chimes and regulate the tone between a dull "thunk" and a ring-
ing chiime iike tone, One at a time turn the adjusiing slots of the three trimmers from the
extreme clockwisé to the extreme counter-clockwise limits of their rotation. Fox scme part
‘of each trimmer's rotation a constant tone should be heard from the amplifier and this tone
should increase in pitch as the control ia rotated counter-elockwise. Al some point before the
extreme counter-clockwise limit of the controls is reached the tone should cease. After the
effect of each trimmer s tested return it to it's clockwise 11m1t and do not pay any atteutmn
to ‘any dull strike tones that you hear at this point.

Once satisfied that all oscillators are operating properly ym.l can proceed to prehm.mary
adjustments. Beginning with R48, once again advance the trimmer in a counter-clockwise
direclion uiitil the point is reached at which the oscillator begins (o produce a sleady tone and
then back off in'a clockwise direction until the tore just stops. “Ai this point there will be two
things that you will be lsténing for: “A random pailern -and the sustain of the oscillator. You
will hear a number of dull sounding strikes generated by the two oscillaters which at this stage
are de-tuned but you sholld alec hear a single ringing tone being generated by the oscillator
associated with R46. Lisien to this tone for a few minutes to make sure that the strikes are
random, Also the circuitry of the Wind Chimes includes an automatic V'squelch" circuit that
causes the chimes to ring with greater sustain at some times than others. If the sustain

“trimmers are advanced too far thig "squelech™ will cause the tone to break into sustained

oscillation. Since the squelch action is random it will be necessary to listen for a few
minutes to make sure that this is not happening. I sustained oscillation should oceur the trimmer
should be nudged very slightly clockwise.

When satisfied witk the settling of R46 proceed in a like manner with the adjustment of R47
pausing to assure yourself that the strikes are random and that the "squelch” will not cause
sustained oscillation. When satisfied with R47 proceed to R48.



CASE MOUNTING . .
If you are mounting your unit in a 3711C ease such as the one illustrated proceed as follows:

Install the grommet in the hole provided in the rear apron of the case. Tt's a tight fit and using
the blade of a small screwdriver to push the edge of the grommet into the hole will help.

Remove the gutput co-ax leads soldered to cireuit board points "G'" and "1 and slip the coax
through the grommet. Permanently re-connect the co-ax to the circuit board..

Mount the circuit boards to the base plate as shown in figure 4. Note that on one end the 4-49 X

1 1/2 inch bolts go up through the base plate, through 1/4 inch stund-offs, Lhroigh the 3721A board,
through 1 inch stand-offs, through the 3721B board and are secured with a 4-40 aut.. On the other
end a 1/2 inch 4-49 bolt goes through lhe base plate, through a 1/4 inch stand—off, through the 3721A
board and is secured with a 4-40 nut.. There will be approximately 174 inch of exeess en the middle
4-40 X 1/2 inch belts that can be clipped off with heavy cutters,

Siide the woed ends inta the top of the case and secure with #4 wood serews, If at all pogsibie
pre~-drili the holes with a 1/16" drill, Make sure ihat the aluminum is snug against the wood and
note that the most shallow cut on the blocks will go on the bottom,

Mount the power switch to the case using the 4-48 X 1/4 inch bolts and 4-40 mits provided.

Complete the asseﬂibly by fitting the base and circuvit boards to the case. " Note that the 3721B circuit

board is cut short to clear switch S1. Pre-~drill the wood ends for the screws which hold the bage
plate in place and note that these same screws also meount the rubber feet,

FIGURE 4

DESIGN ANALYSIS

The operation of the Wind Chimes as a sysiem can most.casily be explained by réferring to the
simplified block diagiram of figure 53 which shows one of the three identical channels that make

“up the complete vait.

The principle uperauoﬁal Units are a rasdon voltage géncrator, a comparator and a ringing
ogcillator. What would normally be reference voltage for the comparator is in this case the
varying cutpat of the random voltage generater, The random voltage is compared to the volt-

age developed aeross C; as it charges through R and a pulse is generated whenever the capa-
itor vollage is found to be withia about a half volt of the reference, The puise from the compara-
tor Lriggers tho ringing oscillator which produceb a tone gimilar to chimes.

RANDOM
VOLTAGE
GENERATOR

al—06 | COMPARATOR
Q7-a9
<t :I: .

RINGING
OSCILLATOR
Qio-an2

FIGURE 35

A complete schematic is shown in figure 6. The random voltage generator comprises transistors
@1 - Q6 which are wired io form 3 separate astable muitivibrators, The time constants of these
astables have been selected so that their combined perio'ds and duty factors nroduce a leng duralion
pseudo-random pattern, The outputg of the agtables are summed by resistive networks (R13, R14
and R}5; R16, R17 and R18; R19, R20 and R21) to produce three differenl randomly varying veltages.
Each of these voltages is ginoothed by a eapasitor (C10, C11 and C12) and applied to the base 2
terminal of a unijunction transistor ( Q7, Q8 and Q9 ). The emitter of each UJT conncets io a
capacitor (C13, C14 and C15) which is charged through a resistor from supply ( R22, R24 and R26).

A{ somc random time Lhe conditions necessary for the firing of the UJT are met causing the capacitor
to discbarge through the emilter~bage 1 junction and a pulse to develop across the Bage 1 resistor
(R37, R38 and 139). Each tlme the unijunction fires it Teaves the volage on the capaciior at a lower
value than before it fired so the sequence continues to repeat randomly.

The ringing oscillators are parallel T types consisting of a single trangistor gain stage (QLl0, QL1 and
@12y with a parallel T notch filter in the feedback loop. A trimmer potentiometer (R46, R47 and B48)
in each T adjusts the loss of the network so Lhat the circuil is held just beluw the point of oscillation.
Each pulse from the UJT kicks the eircuit into the rapidly decaying oscillation characteristic of a
chime. The outputs of the three individual oscillators are mixed in a resistor mairix (R49, R50, R51
and R562) and capacitively coupled to the output,

Zener diode D1 is used to ellminate voltage variations resulting from battery aging which would
otherwige change the gain (- and consequently sustain characteristics ) of the ringing vscillators,

Resistors R54, R55 and R56 couple some of the random voltage generalor output directly to the
ringing oscillators in such away that when the random voltage is high the gain and susiain duraiion
of the oscillators is increased, This squelching action allows the sustain on some of the sirikes to
be considerably longer than would otherwise be possible because of the danger of the circuit breaking
into continuous oscillation, Ceincidentally il algo produces a more realistic sound by making the
sustaining characteristics as well as the strlkes random-in nature,
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N GASE OF DIFFICULTY.

Réchéck the wiring with the parts placement diagrams, wiring diagram and, if applicable
cage wiring diagram. Check the value of the parts to make sure that the proper part has bhéen
ingtalled in cach position, Check polarity of diode, capacitors and transistors. Many kits which

" are returned for repair are malfunctioning due to poor solder connections. Look over all solder

connections to see that they are as described in the assembly section of this manual, Finally ¢heck
for solder bridges, wire bils or other foreign malter which may be lodged in the wiring or acrogs
conductors on the circuit board.

A repair service is available should you be unable to determine the difficulty, Befcre sending a
unif in for repair please write:

..., Give as full a description of the malfunction as possible, It is possible that some malfunctions
can be diagnesed by mail but if no diagnosis can be made you will be supplied with a repair address
and shipping instructions, Repairs are charged at the rate of $4-00/hr, plus parts and shipping,
Repairs ordinarily take about one hour but repair times in specific cases cannot be estimated in
advance,
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