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DRU ER ‘BOY
INSTRUCTIONS

- Bsgentially; the. Drummer Boy.is a vari-
able speed digital comnter that has .11
different *bests-<ranging from ‘a -slow
waliz 4o @ fast.cha-cha—played-either by
a ‘bass drum, 'wood Hock, clave, .conga,
-snare-drum, or a .combination, Self-pow-
ered: and having both variable tempo .and
volume control, the Drummer Boy is easi-

1y connected to an ingtrment power. am-
plifier.

“Ring Counter. The circuit of the Drum-
mer Boy can be divided into three sec-
tians: an eight-stage ring counter, a
switching and decoding system, and an
electronic tone generator.

In the ring counter (see Fig. 1], the ba-
sic timing is provided by )18, a conven-
“#onal UJT relaxation oscillator whose fre-

quency. is determined by capacitor C18
-and-by the setting of the tempo control,
R63.:Each time the UJT fires, a positive
pulse dsgenerated across RE0. The pulse
“turns on (17, which momentarily caunses
the shift-busy to be shorted to ground.

“With the exception of a modification in
“the’ statt-circuit of stage 1 [Q1,(32). the

eight ring counter stdges are identizal,
. With switch 51 off, Qi is biased on by

the-combination-of Biaad-Rirand-Q2 is -

~alf.” When: 81 is turned to start, the mo-
mentary surge of charging current -on G19
cauges a voltage spike across Ré2. This
positive-going spike is passed through D1
tothe:emitters of Q1 and (2 causing them
to change their states. As long as Q2 is
on, the current flow through the common
etnitier resistors, R7 and R5, keeps (1
off. -

“When a pulse from Q17 occurs on the
shift buss, the collector of Q2 is effective-
ly-grounded and the emitter of Q1 is low-
ered to the point where it turns on. Si-
multaneously, while Q2 was on, C2 ac-
curmulated a charge so that, when Q2
tarms: off, C2 discharges throngh B5 and
RY:and. the biasing resistor on (3. This
causes Q3 to turn off. When the shift buss
returns to normal (Q17 not triggered),
Q2 will not turn on because Q1 is satu-
.rated. At the same time, 3 is off and Q4
is @n.

-Bach time a pulse occurs on-the shift
.buss, this same procedure is repeated
down the string of eight counters. Thus,
+a pulse-appears to walk down the outputs
numbered 2-through 8 on Fig. 1. When
‘the last stage is reached, the output goes
“through: switch 51 back to the first stage
and the counting continues, The process
contimues until 81 is turned off, which
algo &horts out. C19 to insure that it will
‘be .cempletely discharged for the next
‘sequence.

“An!RC differentiating network is con-.

nected to the outputof each pair {for ex-
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Fig. 1. Generated hy Q18, the shift pulses are passéi:l down the counter.

PARTS LIST
RING COUNTER AND
SWITCHING CIRCUITS
€1,03,65,07,05,C11,C13,C15,617,C 19—
.05-uF disc capacitor .
C2,04,C6,C8,010,C12,C14,C16—0.001-wF disc
capacitor
CI18—2.2.uF, 15-volt electrolytic capacitor
D1.D41—1N918 diode {or similar)

ample, C3-and R13 for Q3 and Q4) o con-
vert the square-wave output to spikes.
These are used in the diade matrix to de-
code the selected rhythm patterns and
trigger the various tone oscillators.

Since the ring counter normally counts
in eight beats, a. waltz tempo using six
beats is' obtained by bypassing stages
three and four with the closing of switch
52, 53 or 54.

Decoding - and Switching. The output
from stage cne of the ring counter [ter-
minal E) is the downbeat signal and is
processed in a special way which will be
described latex. The other seven outputs
{2 through 8) are coupled to the diode

QI-QIT—2N2712 trensistor

Q18—2N4871 transistor

Ri—680-ohm, Yo-wert resistor

R2,R9,R16,R23.R30,R37,R24,R51—82,000-
ohm Yh-walf resistor

R3.RE,R10.R15,RI7 R22, R24 R29,R31 R36,
R38. Rk43,R45,R50,R52 R57—47,000-0hm,
V-walt resistor

R4.R1} RISR?5,R32 R30.R46,R53,R62—
10.000-0km, Va-twatl resistor

matrix shown in Fig. 2. The diodes are
arranged to pick up the correct beats for
the selected rhythm. [The use of diode
coupling permits more than one ring
counter output to be tied to 4 single tone
generator without intercoupling.] Rocker
switches 52 through 512 are used to select
the desired rhythm, while switches 514
through 518 and their associated coupling

-diodes select the tones. Switch 513 per-

mits emphasis on the downbeat when de-
sired and couples the first ring stage to
the bass tone generator.
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Fig. 2. The diode matrix de:te-rmlmés the number ang spacing of the
pulses and after selection, the groups are passed to the tone generator.

RS.R7.RI2.RI4.R19,R21 K 26,R28,R33 K335, .
R 43 R47 R49 R34, R56—1000-0km, Toe
wall resisicr

R RIZR20R2T R34.R41 48, R55—33.000-

ehm Ye-watt vesistor
R38—68,000-0hm, Ya-watt resistor
R359—47-ohm, Yo-wail restsior
R60—470-0hm, Ya-wail resistor
R61—15,000-0km, Yh-watt resistor.

CONTROL IDENTIFICATIONS

51 Start/Stop

.52 Waltz

53 Vienna Waltz

54  Jazz Waltz

s5  Polka (March)

S6  Fox Trot

£7  Samba

S8 Bossa Nova

89 Funk {Watusi)
$10 Cha-tha

511 Rhumba

212 Tanogo

S13  Downbeat Emphasis/Off
514  Wood Block/Snare
515 {lave!Snare

S16 Conga/Snare

£17 CongafBass

S1B  Wood Block/Clave
k63 Tempo/Off '
R129 Volume

R63-73,000.0hin, reverse qudic taper
potentionteter .

R130-—-330,000 vhm, V&wect resistor

S51-318—Dpdt recker swicch

Misc,—Switch mounting brackits (2), mount-
ing hardiware, two-lig rerminal sirip, etc.

Tone Generator. When -a percussion in-
strument is struck, it generates a tone
which is dependent on the instrument's
size and the material out of which it is
made. The tone then dics away, A similar
effect can he obtained electronically by
applying a sharp pulse to a parallel-T.
audic oscillator that is normally just be-
low the point of oscillation, Once trig-
gered, the eircuit oscillates at its resonant
frequency, with the ecscillation decaying
just as in a musical instrument. By select-
ing suitable time consfants for the oscil-
lator circuits, almost any tene can he
simulated. Those used in the Drummer
Boy are shown in Fig. 3.

As an example, note that in the conga
drum cirquit, the oscillator consists of a
single high-gain transistor {Q19) stabi-
lized by feedback through RE7. A second

feedback loop consisting of __ «rallel-T
RC notch filter made up of Hro, Rvi,
R72, G22, C23, and 524 is used. Normally,
the circuit is quiescent, When a volfage
spike appsars at the input, it passes
through R64 and the R65/C20 combina-
tion to put the circuit into oscillation. The
spike is brief so that the circuit starts to
oscillate quickly and dies away rapidly.
The frequency of oscillation is - deter-
mined by the component values in the
parallel-T circuit. The "lossiness” of the
circuit is. preset by R72, Emitter follower
Q20 couples the output to the common
audio line. :

Circuits for the clave, wood block and
bass drum are similar but the snare drum
presents a special problem. n this case,
we need the sound of the siriking of the
drumhead by the stick and also the sound
of the snares striking the botiom drum-
head. This problem is solved by using
“white noise”, which is similar to the in-
terstation hiss heard on an FM receiver.

There are six transistors [Q27- through
(32) in the snare drum circuil. Transistor
(331, the white noise generatoer, is used as
a reverse-biesed pn junction operated
above its breakdown potential. As the
junction avalanches, the resulting shot
noise clpsely approximates the Gaussian
distribution of white noise. The noise is
ampiified by Q32, which is normally bi-
ased off. A voltage spike at input N ex-
cites a ring from the parallel-T oscillator
(27 and ()28 to generate the drum sirik-
ing tone and also turns on Q29 dnd Q30.
Due to the action of capacitor C46, both

£329_and. Q30 _stay on-long.enough fo.-ae--

cumulate a charge-on C47 and a resulting
voltage envelope across R115. This enve-
lope biases, €32 to turn il on and transmit
the white ‘noise fo a voicing cireuit con-
sisting of C50 and the primiary of T1.
The time constants of the triggering en-
velepe and T2 and €50 are selected ta
achieve the desited sound of the snares.

Each tone ‘generator is coupled to the
common audic line throngh an isolating
resistor and the oulputs are amplified by
Q34, with ()33 acting as an emiller fol:
lower for coupling. :

A power supply consisting of a bridge
rectifier and suitable filters for the Drum-
mer Boy is shown in Fig. 4.

Construction. The major portion of the
Drummer Boy is assemhbled on two printed
circuit boards BE
sure to align the semiconductors proper-
ly; get the proper polarities on the elec-
trolytic capacitors; and use a low-power
soldering iron and fine solder.

The accompanying photos show how
the prototype was assembled; though any
arrangement can be nsed. In the proto-
type, a hracket was constructed to' hold
the 11 rocker switches (52 through 512)
that select rhythms and 51 the start-step
switch.. The physical arrangement of
these switches is suckthat the edge con-
neetor peds for the ring counter board
may be soldered directly to the pertinent
switch econtacts to form the support for
the board. To make a good mechanical
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=" PARTS LIST
TONE GENERATOR

€20,C22,026,C31,C36,(39,040,041—0.05-uF
disc capacitor

€21,C27, C32 Ca7,042—0 1-wF dise capacitor

€23, C24 C33,C43, C48 C49-—D.01-uF dise
capacitor

€25, C?S (34,035,044,C45—0.005-uF disc
capacitar

C38,C57—0.22-uF, Mylar capacitor

1-uF, Mylar eapacitor

C47,C51--2.2-uF, 6-volz electralytic-capdeitor,

C52 C53—30-|,LF 10.v0lt electrolytic capacuar

C54,C55—30-wF, 15-volr electrolytic capacitor

C56—100 W, 15-volt electraiyuc capactior

D42— 18918 diede for similar)

F1—Open-circuic phone jeck

(19-0029,031-(135--2N2712 transistor )

Q30-—2N5139 transistor :

H64—270,000-0hm, Yao-watt resistor

R65,R74.R79 R80.RA3,RO3,RI02,Ri20
68,000-0hm, Yo-watt resisior

Ré6, R(5 RA4, R88 RE0,R94,R08 RO9.R163,
RH&—?Q 000 ohm 141 wail resistor

" R67 R74,R76,R83.RU5, RIM RIi—

I-mﬁg.ﬂhm. ’;{:-wuct resistor -

R68,R77.R86,RU6,RI05—4700-0hm, Ya-inatt
resisior

R69 R70R71,R7B.RE7.RI06,R107,RI08—
100,060- ohm Vi-toutl resistor

R72,R82,R00,RI00.R109 1 I5—50.000-0hm
trimmer potentiomerer, printéd circuit type

" R82,R02--470,000-0hm, Ye-wart resisier .

- RO1—TI50,000- ohm Li-tralt resistor v
RUZ, RIZI-47 Oﬂﬂ-ohm 1. udt& resistor .

. RIOI RHFHO 000- nhm, L. watt resisior
R1I0R112,RFI3,Ri20—10,000-0hm, Yo-watt
Riil, R125—2200- ohm, Yi-watt resistor
R114,R124—0800-0Am, Yo-watt resistor
R119—680 okm, Ya-walt resistor
R123—15,000-0hm, Ywatt resistor
R126,R127—330-0km, Ye-watt resistor
RI28—i00-0km, Ya-watt resistor
RI129—5000-chin potenitonteter with spst

switch (81}
TI—Miniature driver transiormer 10K:2K;

secondary not used .

“Nor-The W‘wuagmmfab“fé fraﬁ‘”j“ld’f}i :
Electronics, Inc; PG Box 14359, Oklahome
City, OK 23114: etched and drifled tone
generator bourd (#7T0IB) at $4.25 post
paid; complete kit of parts for tone. gener-
ator at $17.75, plus postage jor 1 Ih; com-
plese kit for Drummer Boy including cir-
cuit boards, hardwere, and finished case
(#7701K) at 83500, plus postage for 10
Ib. Oklahoma residents, ndd 2% salas- tex.
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connection, hend the center solder lugs:

on the swiiches 90 degrees. The various
jumpers between the top row of switch
conlacts are made of insnlated ‘wire with
connections to the appropriate tie points
on the circuit board.

Another support bracket was made
to hold the six . instrument selection
switches [313 through 518) and the tempo
and volume controls (R83 and R129). The
switches are interconnected es shown in
Fig. 2 with resistor B130 and diodes 138
through D41 soldersd directly to' the
switch lugs. Secure a iwo-lug terminal
strip (one grounded) to the bracket ad-
jacent to R129, Use the ungrounded lug to
mount one end of C57 and the grounded
‘g for the ground on the output coaxial
vabls to J1.

In the prototype. the tome generator
board was mounied on four spacers on
the bottom aof the chassis and the power
supply components viere mounted beside
it, with a nine-lug terminal strip for the
small components.

Once the mechanicel assembly is com-
slete, interconnect the four major sub-
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Fig. 3. The tone generatars produce
their distinctive tores when toggled
by “the switch-selected pulse groups.
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Fig. 4. The power supply, which
y is chassis mounted, provides a
}&,E smogther de to the tone gener-

'ggg“ ator than to the pulse counter.
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PARTS LIST
POWER SUPPLY

€57,058—1060-uF, 25-volt electrolytic
capacitor
¥l ampere fuse and holder

R131-—100-phm, Ya-watt resistor

RECTI—50-volt, 1.5-ampere bridge rectifier
fMotorola MDA9424-1 or similor}

SI0—Spst switck fen R120)

T2—Filament transjormer; secendary, 12.6
volts, 300 mA




asdvrrolies  [counter, tone  gemerator,
switches, and power ‘supply). Although
the wiring from the six tone selector

switches to the tone generator- may be

bundled and laced together to make a
neat appearance, don’t bundle the leads
from the rhythm selecior switches to the
ring counter. There is always the possi-
bility .of mutual coupling. between these
leads and a trigger pulse intended for
one tone generator can accidentally ac-
{ivate another. Note alse that small diam-
eter coaxial or other shielded audio cable

is used to sonnect 518 to the clave osecil--

lator. Because of its relatively high fre-
guency and long sustain, this oscillator
is particularly susceptible to erroneous
triggering. . '

Shielded dudio cable. or small-diameter
coaxial cahle should be used to make the
conmection between output eapacitor C57
‘and connactor J1.

When completed, check all wiring and
check printed circuit boards for solder
hridges and cold solder joints.

Fig. o. pattern |
for the tone generator, and the .
component - installation (abovel.

Lugs of the switches associated with the decoder-
matrix board are bent 90 degrees so that they can
he soldered direcily to the pads on the boards,
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Cemponent installation and external connections to the pulse genarator.

T D39
sis D40 038

513

RI30

cS7T

The authar's prototype used a pair of metal brackets to support the various switches and _controls.

Checkout and Tuning. Connect the
Drummer Boy to a suitable audio ampli-
fier and speaker Place all tone generator
controls in the full counterslockwise po-
sition (looking into the PC board}. Turn

on the power switch (through the Tempo’

control) and advance the volume until
sounds are heard in the audio amplifier
system. All rhythm selector switches
should be off. ’

Using a small screwdriver, slowly ad-
vance each {rimmer potentiometer [ex-
cept R115 for noise) until-a tone is heard.
Then back the control off slightly until
the tone just disappears. The bass drum
may continue o come through at this
point. The tempo control can be adjusted
as desirad

Ii a tone cannot be heard at all, look
for trouble in the audio preamplifier
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(@33, Qi_ar the power supply. If one of
the individual oscillators fails to cperate,
the prablem is within that stage.

Once all the oscillators are operating,
place S14, 515, and 516 in the snare posi-
tion, 82 on waliz and 51 on start. You
should hear the familiar waltz thythm,
with the tempo adjustable through R&3.
You should also hear the bass drum on
the downbeat and probably a distorted
snare doun on the othertwo beats, Adjust
both Rif% and R115 to get a true smark
drum sounmd. The level of the bass down-
beat can be changed by switching 513.

With the waltz rhythm stll operating,
set 514 to the wood block. position,.and
then adjust R90 on the tons generator to
get the best wood block sound. (Note alsa
that taking either 514, 515 or 518 off the

spare position removk,  +Né smare com-

- pletely.) With 514 back on snare, set 513
* to the clave position and adjust R&81 for

the best clave sound. Put S15 back to

" snare and set 516 for conga. Adjust BR72

ta get the best conga sound. All the tone
generalors have now been adjusted.

Turn off the waltz switch and turn on
each rhythm switch one at & time. Note
that the rhythms are properly senerated.
Turn off the main switch and see if the
pattern in progress completes itself be-
fore stopping.

Operation. Ohviously, the best thing to
do is experiment. Bear in mind that more
than one of the rhythm switches can be
used at a time to produce unusual beats.
Operating either of switches 514, 515,

i
and 516 removes the snare and . __sti- .
tutes the wood block, clave, or congsa,
respectively, However, neither of the -
switches takes precedence over the oth-
ers.

The conga-bass switch (517] allows the
substitution of a conga for the bass on
any beat except the downbeat, where the
bass drum is permanent. At the same
time that the conga-bass switch subati-
tutes the conga for the bass in a pattern,
it also substitutes for the conga either
the clave or wood block as selected by
518.

The prototype was assembled within a sloping-front chassis with the layout shown here.
The decoding and ring counter board is soldered directly to the Jugs of the asso-
ciated witches. The ather end is cemented to a length of conventional rubber strip.

CONSTRUCTION NOTES

Befox_f.e assembling parts on the eircuit boards

- theroughly scour the boards with steel wool.

* Use only rosin core solder, acid core solder
is-completely unacceptable and its use will.

- ‘seriously damage both the circuit board and
components, Use a low wattage iron, 35 waits
max, , and heat sink all semi-conductor leads
with needle nose pliers. ' :

o Trig-very-susceptible tosom pickup-if placed-

* too close to power-transformer T2. For this
reason the drum board should be mounted so
thai. T1 is on the opposite end of the board
frem the power supply.

Note that the ‘RG-174/U is included to connect the clave oscillator to the interchange switches as shown
in the pictorial diagrams.. One end of the shield is grounded to the solder lug under one of the nuts on
518, The other end of this shield is left floating at the drum board.

Before soldering the ring counter board to the rocker switches S§1 - 812 make sure that these switches
are all perfectly in line and equally spaced. Check their alignment by holding their bracket in place In
the case and checking to make sure that all switches have clearance. The alignment job will be easier
if the nuts and bolts on each switch are tightened just enough to hold it in place but still loose enough to
allow the switch to be moved up and down and side to side. When all switches are properly aligned the
bolts may be tightened.

Supplied with this kit is a pre-printed vinyl marking sheet. Note that for ease of application the adhes-
ive on this sheet is not activated until the sheet is firmly pressed against the panel, Apply the sheet

by following the instructions prionted on its backing paper., The white line at the top of the sheet is ¢
meant to be aligned with the back most edge of the case top., When the sheet is firmly adhered wrap

the loose edges under and adhere-them to the back of the panel for a finished look, Prior to mount- ‘
ing the panel controls cut'around their holes with a razor blade or sharp knife. If necessary additional
sheets are available from PAIA Electronics, 6700 N. Classen Blvd., Okla. City, OK 73116, at a cost

of $3. 00 each postpaid. B

Not listed in the pa.rts list for the Tone Generator board are C29, €30 and C50.
disk capacitors.

These are . 001 mfd.



REsrSTOR COLOR CODING IS AS FOLLOWS: ™

RI, R119.. .. .evienennnnns. P < 1211 oh_ni ....... t.... hlue-grey-brown

R2, R9, R16, R23; R30 _
"R37, R4, REL ...\ .evuinnnnn... ee. B2,000 ..., ..., grey-red-orange

R3, RS, R10, R15, R17
R22, R24, R29, R31, R36

R38, R43, R45, R50, RbH2 .

R57, RS7, Rl1Zl..... i anEaa e v AT,000,. ..., yvellow-violet-orange
R4, R11, R18, R25, R32

R39, R46, R53, R62, R1l0,

R1i2, R113, RIZ0 ,...0vevnen.. veees 10,000, ... . 0uu... brown- black-orange
R5, R7, R12, R14, R19,

R21, R26, R28, R33, R35,

R40, R42, R47, R49, R54, R56,,.... 1,000,......0000cs.. . brown-black-red

R6, R13, R20, R27, R34, R4l

R48, RB5. . ciiieriiviinnasnnnanas wee 33,0000......0...... orange-orange-orange

R58, R65, R74, R79, RS0, . : -

R83, R93, R102, RI22... ... 0 00uvns ATiiiernrnnnsnnenns yellow-viclet-black

R60.:..... I et ATO e, yellow-violet-brown

R61, R123....... FO S 1> 00 1111 YA .. brown-green-orange

B Ve 270,0000 ... ... ... red-violet-yellow

R66, R75, R84, RSS, RS9, _ R '

R94, R98, R99, R103, R118 e e 89,000............. orange-white-orange
. R67, R73, R76, R85, RYS, L ‘

R104, RI1LT ..o e inn . wenreaas lmeg.........iv.. brown-black-green

.- R68, RT7, R86, RUG, R105. s e 4, T00 e yellow-violet-red
_R89, -R70, R71, RTS8, BT, L SR
'--"*“‘""R‘IOG" RI@”?YR*IUS AP s

L brown-black<yellow”

R82, ROZ. ... .ivvisvvnnnnainnnn Y. ' yellow-violet-yellow
ROL......... ... PR brown-green-yellow
R101, R116, R130.....cvuvnivnesnnn, , - .. orange-orange-vellow
RILL, R125 |, iuuuirnnnnsoivnonnnns 2,200, 0000enin.... red-red-red

R114, R124 ........... e “ee. 6,800 L., 0000, blue-grey-red

R126, R127,....cuuurnn. PP 830 .. iiieeen, .. orange-orange-hrown

RI2B oerrineennn.. A ¥1 1| R vveeiees. Brown-black-brown

_All component values other than r(_esist'ors are marked.on the body of the component,

REPAIR NOTE

—

In the event that you experience d1ff1culty a repalr service is available, Before gsending a unit back

for repair please write to:
PAJA Electronies, Inc.
- P. O, Box 14359
‘Oklahoma City, OK 73114
Attention: Repairs

giving as full a description of the malfunction as possible, It is possible that some malfunctions can
be diagnosed 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 per hour plus parts and shipping,
Repairs ordmanly take fromltol l/ 2 hours but repair times in speclfm cases cannot be egiimated

in advance.



PLEASE NUTE: CORKECLUION AND ADLITION 10 HESISTOR COLORK CODING

R58, R65, R74, R79, RS0
R83, R93, R102, R122 ,.,.....civevrennna wag 47 ohm .....ii.ineennns yvellow-violet-black
changed to 68,000 ohm ............. blue-grey-orange

Addition:
RBO, ...iiaiii i Mt reserasscateaasatanen 47ohm .....vnians. . - vellow-viclet-black

TRANSISTOR AND DIODE BASING 1S AS SHOWN BELOW:
2N4871 2N5129 2N2712 1N918

BOTTOM VIEWS

SHIFT_BUSS
— SHIFT BUSs

Q2

WATE At st
The gchematic diagram of the ring counter assembly in the assembly instructions shows that stages
3 and 4 are bypassed during waltz rhythms. This is incorrect, stages 2 and 3 are the ones bypassed
as shown in the supplimental drawing of the pertinent section above, Thig is an error only in the
drawings - the circuii boards are correct.

In order for the ring counter assembly to fit in the case the switch lugs that mount the ring counter
hoard must be bent to an angle of approximately 15 . This can most easily be accomplished afier the
circuit board hags been soldered to the switch lugs, Don't he afraid of applying pressure to the circuit
board, the G-10 fiberglass material is for all practical purposes indestructible., Hold the switch
agsembly in your left hand with the component side of the circuit board up and bend so that the foil
side moves down, Apply the adhesive backed foam strip to the lower rear edge of the case top so that
the foil side of the lower edge of the ring counter beard rests against it when installed. This insulates
the foil side of the circuit board from the grounded case,

Note that the anode end of D5 goes to the output of ring counter stage 4 and not stage 3 as shown in
figure 2, This is a schematic errox only - the circuit hoard is correct,

Note that one of the 2N2712 transistors has its collector (center) lead cut short. This transistor
bas been pre-tested and selected for its noise characteristics and is intended for use as Q3a1,

Note that 519 is located on R63 instead of R129 as shown in the power supply diagram,
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