RESPONSE CURVE

Our reliable
15MHz scope
syncs to 30MHz

| 1C Doorbell Plays
Your Song

You can program your owntune into this device
and connect it to your doorbell. It features
a PROM with a 32-note capacity

by RALPH E. COUSINO

VARIABLE . .

SWEER TiME/EY MUSIC CAN RECALL A PLEASANT MEMORY ESPE-
cially if it's your favorite melody. This article
describes an electronic music box that you can
build and program to play your favorite tune.

&8 Feiv/. apsosmon Use it in place c_)f your doorbell or as a _wakeu_p
INTENSITY CAL ULt 5 MAG : alarm on your digital clock. The electronic music

TR s 8 box can be used for any audible signalling appli-

R W cation, It provides a full range of two octaves
for a total of 24 notes including tremolo. Mo-
mentarily closing the start circuit, the unit plays
its programmed tune, through a maximum of 32
notes, one at a time, with a hold of up to 4
beats-per-note. It automatically shuts off at the
end.

Circuit operation

A complete schematic of the electronic music
box is in Fig. 1. The twelve notes for one full
octave are generated by frequency division of a
master oscillator formed by IC10-b. This
21,560-Hz master oscillator is frequency modu-  §& ; e = &
lated for tremolo by a phase shift oscillator i L e : - |
using operational amplifier IC5-d. Frequency : : i 1 DElg ' ‘ ¢
division of the master oscillator ouput is done by
cascaded programmable counters IC8 and IC9.
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Oscilloscope: 27MHz modu-
lated carrier and original

audio displayed. . . $599.00
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Model 1472 Dual Trace Scope has reliable auto-
matic sync and plenty of deflection for waveform
analysis at frequencies far beyond its nominal
range. Look at its actual, smooth roll-off curve and
you can see how you can do an expensive scope’s
job with our far less costly but equally reliable,
easy-to-use counterpart. Model 1472 lengthens the
B&K-Precision complete line of 2 to 10MHz band-
width scopes—a line of scopes that now outsells
every other 10 to 156MHz scope because our USers
have discovered our reliability, performance and
instant delivery from our distributors.

Model 1472.has 19 calibrated sweeps—.5,.SEC/cm
to .5SEC/cm and sweep to .12SEC/cm with 5x and
to 1.5SEC/cm with uncalibrated vernier. Deflection
factor is 0.01V/cm to 20V/cm *=5% in 11 ranges
plus fine adjustment. Regulation maintains calibra-
tion accuracies over 105-130VAC range. Rise time
is 24nSEC, fast enough to check most digital logic
circuitry, including CMOS. Automatic triggering is

obtained on waveforms with as little as 1cm deflec-
tion. Dual trace display has algebraic addition and
subtraction and differential input capability. Mode
automatically shifts between CHOP and ALTER-
NATE as you change sweep time, speeding set-up.
Extremely flat in-band response is particularly use-
ful for demanding applications like adjusting color
video to close tolerances in TV broadcast studios.

Front panel X-Y operation uses matched vertical
amplifiers, preserving full calibration accuracy for
both amplitude and phase. The intensity modula-
tion input (Z axis) is available for time or frequency
markers. Bright blue P31 phosphor and variable
illuminated graticule make any waveform easy
to see.

In Stock For Free Trial

Model 1472 or any B&K-Precision oscilloscope can
be obtained from your local distributor for a free
trial. You'll find the scope you need in stock today.
Write for detailed specifications.

PRODUCTS OF DYNASCAN

1801 W. Belle Plaine Avenue Chicago, IL 60613

Circle 11 on reader service card

After division by IC8 and
1C9, the narrow output
pulse is fed to IC10-a to
form a wider pulse. This
pulse is connected to the
clock input of J-K flip-
flop IC3-b that divides
the input frequency
by two, if the clear
input is high, there-
by generating the
next lower octave. L
The tone can be /iy g
muted by driving o
the clear input
of TC10-a low. This
is done by making the
four inputs to NAND gate IC7-b high.
Programming IC8 and IC9 for frequency divi-
sion requires 5 bits. Another bit is required to control the
frequency divider. Two more bits are used to program the num-
ber of beats a note should be held. Therefore, a total of 8 bits are
required for each note. The Programmable Read Only Memory (PROM)
IC6 provides an 8-bit by 32-word memory or a 256 bit memory. The PROM
is stepped through each word by applying an ascending binary count to the five
address lines. The ascending count is delivered by a down counter formed by | (07

and IC3-a. The address counter is clocked by a beat generator, IC1. The beat-generator
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PARTS LIST i
All resistors are a -watt, C9—300 pF ceramic The following parts may be ordered from & ‘ .
10%, unless noted C12—.0047 pF polyester film Cousino Circuit Company, 3313 Brace 5 | :
R1, R12—6.8 megohms, 5% C16—2,200 «F, 16 volt electrolytic Street, Burbank, CA 91504 PE = D6 | i { o | +
R2, R27, R28—100,000 ohms C17, C19—20 uF, 10 volt electrolytic #K11-EMB—Kit of all items in Electronic l 1 * $ y 7RT7 I . H [ N ;J B5.
R3. R6, Ri16, R18, R21, R30, R31, R32, |C1—555 timer Music Box parts list, except miscella- foa| & o7 S ‘ n
ﬁ33,'R34, R35, R36, R37, R39—1,000 1C2—7493 TTL neous items, fuse and transformer. In- * L | 02 g+ . FL :
ohms IC3—7473 TTL cludes PC board and un-programmed ] Y lennfe RLI a ] ” o
R4, R5—330 ohms 1C4—7405 TTL PROM. $36.95 postpaid within USA. ool * l —Di-pt= I o
R7, R19, R20—10,000 ohms, 5% |C5—3900 linear quad amplifier #KHS11-EMB—Same as #K11-EMB ex- \ =7/ o4 | B P l 3
R8—500,000 ohms trimmer potentiometer 1C6—8223 PROM (un-programmed) . cept PROM is pre-programmed with SPEARER L : | o 1§ g \
R9—27,000 ohms IC7—7420 TTL “Home Sweet Home” melody. $39.95 oM =———F—d o |\ ] l [ A\ oo ld —_—rd J I
R10, R11, R38—470,000 ohms, 5% IC8, IC9—T74193 TTL postpaid within USA. j R\ I'm\a LA LS4/ J
R13—820,000 chms, 5% 1C10—74123 TTL #11-EMB—Drilled glass epoxy printed | I (B! * ! nl g :
R14, R24—4.7 megohms, 5% D1, D2, D3, D4—1N4148 circuit board for Electronic Music Box. %\ ce R { i \ y == :
R15, R25—2.7 megohms, 5% D5—1N751A $6.95 postpaid within USA. T p ] N 1ca —_ 7 g b ieg
R17—3.9 megohms, 5% D6, D7, D8, D9—1N4002 #K11-PGM—Kit of all parts in parts list el W) ey
R22—4,700 ohms Q1—2N3394 for PROM Programmer except miscel- | ) : ] 2 ri— ) & rpld
R23—50,000 ohms trimmer potentiometer Q2—2N3638 laneous items. Includes printed circuit : 810 p— N T_“-_ = gz | — s
R26—2.2 megohms Q3—2N5298 board and programming data for sev- [ oo f12 | r Vi /] D 4 A iy
R29—33,000 ohms, 5% T1—117-volt primary, 6.3-volt @ 0.6A sec- eral melodies. $21.95 postpaid within | vl e nir— D BARAL | Lo ]
C1, €3, C11, G18—.047 uF polyester film ondary USA. I\ £ | A\ 4 b
C2, C6, C7, C10, C13, C14, C15, C20—1  Fi—Ys-amp fuse Riv #11-pai|:n;Drii;e'd gﬁg Mermg pg:z;i ' “|9 A TR X Ry l Jl s
F polyester film : Misc.—fuse holder, line cord, 8-ohm circuit board for ra . — ;
C4;,L Cg‘—g uF, 10 volt electrolytic speaker, cabinet, printed circuit board, $5.95 postpaid within USA. ::G-p ?iugl::;w::)i;:'::i)llLb:‘:HEx: | . -—T;:Pﬂ-—- - ' t HL
C©8—220 «F, 10 volt electrolytic wire, solder, hardware. California residents add sales fax, Eiectronile. Missic Box. A _ | B P S ‘ of . & | |J
&—c1s 42 g —= 9
FIG. 3 (righ)—COMPONENT -Cla—<le—R2T —= 0
LAYOUT for Electronic Music .
el ‘ 2 eidl s 8 Box. =
Sh0 ' 3k I_‘ AR ::gg“ﬂ'm i s % lw 2K e Tea SPKR. T
7 8 5 2 o—d 7 et [ K 20710y |1 < A% 85 START SWITCH
¢ 8 2|CLEAR slcLEAR S a0k + NORMALLY OPEN ] ]
i:fm( 1c7 556 z—’Do—o— 1 1027493 3l— 163h 1/2 7673 1c34 1.'2?&13. o s rate is controlled by .capac1t0rs C1, C2
: ; e 1w g gum Lot i > 1K (-] and C3. These capacitors are grounded
7405 | J Lo = : B by IC4-c and IC4-d depending upon
AR PROM programming. This controls the
x5 $ne T NG duration of time each note is held.
‘ ] s —_3l>°_ Inverters 1C4-a and IC4-b provide
Talov an output pulse whether frequency di-
*—o vider IC3-b is enabled or not. This
=B : I pulse is delayed by R7 and C6, and fed
|_ Bl to operational amplifier IC5-a through
e 2 ‘}—| a volume control R8. This amplifier
10 1297 } A b . drives a complimentary transistor pair
0 03 D4 4,
G g = a0 1213 4 T Najas , W 'f%i 77 Ll‘;azj ;SS_ coupled to the output speaker
7005| 7405 o ig e Voltage for all IC’s is supplied by the
8 1865 4 Bk regulator consisting of transistor Q3
R20, 1K Lan 27 and operational amplifier IC5-c. The
535,"1} Vi aoud ' operational amplifiers are connected to
Tl « the unregulated input voltage and are
S s therefore always on. Operational am-
R3S, 1K 12| 127820 plifier IC5-b is connected as an R-S
| A3, 1K 10 2 | flip-flop. Closing the start circuit drives
LRI el HIE b4 the output of IC5-b high turning on the \
—AAA : voltage regulator supplying 5 volts to |
the IC’s. When the program is finished,
16 o all address lines of the PROM go high.
3he a0/10v T The address lines on IC7-a with in-
| - 3 1 . verter 1IC4-f reverse bias diode D3.
as L K This along with D2 reverse biased plus
'0% 2%{ "“4 the positive going beat pulse on diode
Uiz < . D1, causes the IC5-b flip-flop to reset,
1ﬁ|_‘:—]l 1|; Al e 10 1 18 !ﬂm CLEAR . feaw Lis SEC i shutting the unit off.
1C10a = 11 18] 1ci0b i — 12 Sy 2
x ic8 74193 1i—$411  Ico 74193 g | EEr nwz | T 0047 ) Construction
() O EE I | 1A 1 L g8 et In view of the circuit complexity,
5 IEED T L : FsJ - l—‘ itk $iook 3 fook a printed-circuit boards are a must. The %
o AV E PC board layout is shown in Fig. 2 and -
= 2l | HIVAG S e bieie m
o B i o 58 component location is detailed in Fig. =
o T 00 a5 — 3. Insert and solder components and &
g ' - £ jumpers as shown using care to observe %
3 FIG. 1—ELECTRONIC MUSIC BOX schematic diagram. -] - the polarities of diodes and capacitors. €
é (continued on page 104) <
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= = ELECTRONIC DOORBELL
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