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COMPONETS : D3 Yellow LED-5mm
R1 820 D4-pDl11 1IN4001
R2 100K TR1 BC108-npn
R3 47K TR2 BC1l08-npn
R4 1.5K TR3 BC108-npn
Cl1 .01 ufF IC1 CD4017
c2 100 uF-16V (Decade Counter)
D1 Red LED-5mm IC2 NES555 (TIMER)
D2 Green LED-5mm Bat. qv
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uA741 (op-amp)
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COMPONETS :

R1 1K D2 5.6V-zemer diode
R2 10K D3 6.2V-zener diode
R3 10K D4 red LED~-5mm

R4 100K TR1 BC1l08 - npn

D1 IN4001 TR2 BCI108 - npn

gs'ﬁhlb‘)&'ﬁu’.ig
A3l 395 19ige b 45 4290

o~
‘sgln.'ﬁbb &‘J‘? &.‘;‘.'J Q:‘j)l‘-! "l..l...m.:.aoiu\.c s._.A:u)J 6)‘,0 A&ﬁ,éd—)&g k;oLuS
a Al S wﬁémiu‘al)é!ﬁé@@@&&df,b caoled o2
1930 slalaal, gl anbe) ol JsaS L6 oz g caly ciow Sletlr 038 0%, all>
olsise 1) was oulc2 s L oS il an s JSe S Led b 093 S S o (S
oS sls 0BG 345 O oS 23S o asdiS a5, g8 oy F fu,eajioli:..a..s,SJﬂ

r
4 ICL

¥

= |
k2 T

DRAWING:M.H.BAHA SADRI

Sl 9 201 Slaaiaad s \¥




aul cal ey 1Y bd as,egs plus azuliz (Lwed grae ol amlow (9ov)
s ol g2 - S Juas ady poau | 5y oul SpaB g 55 S0 5 Saeglie S Cadiss
.Sl 003 6,‘,5 g 5 sl
S S oS ailus 0A8 osledu meise jlae feagas g3l Glugs faauby :slae g ds
D5 falawgs oad g 3l e oS WS a5 v fal 0 1, Sl RI 9 R2 , €2
S epSele sl - 2uSue B3els 5 Hos; 1) lewed 955 faugis ju ol a8 e Supes ) o,
asdis gl . pules S salinul D6 9g 5l o], eS8y by Jale 0 ST G Ml
31 a5l e wslie Slya oS pyles S solin! sad wiy Jy oj5en oS Sgu0 ¥ 3l Bl
3L 008 e auam 43 g 938 Hlee S pae 0 AL Jlas 8l o0 Bl by Ju
c8il plol jo Y 5 JS 5 cusb,
pl-D6 IN4001
IC1 NE555(TIMER)

RLY see text
SW see text

R1 3.3K

R2 68K
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c2 10 uF-10V
c3 .01 ufF
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PARTS LIST

B1 through B4—13%4-V *C"* cell

C1, C2—I-aF, 25-V clectrolytic capacitor

C3-—10-pF, 25-V electrolytic capacitor

C4 through C11—0. 1-uF disc ceramic capac.
wor

D1 thre agh D3--1N914 silicon diode

ICT thiough IC3--556 dual timer

1C4 through 1ICT—A401 1 quad 2-input NAND
pate

ICE, 1C9—4017 decade counterfdecoder

IC10 through [C12—4049 hex inverting bufl-
erfconverier

LED] through LED22—20-mA red LED
(TIL-32, orequivalent)

The following arc Ya-watl, 10% tolerance car-
bon resistors:

R1-—2 megohms

R2—330,000 ohms

R3 R4—220,000 ohms

RS,R8,R9,R15 R16—470,000 ohms

R6—10,000 ohms

R7,R14 R22,R23—220 ohins

R10 through R13, R17 through R21—100,000
ohms

S1 through S5—Normally open, momentary-
contact pushbutton switch

S6—Spst toggle switch

Misc.—Battery holder, 14- and 16-pin DIP IC
sockets, LED holders (NSLOO1) or rubber
grommets, svitable enclosure, printed cir-
cuit or perforated board, hookup wire, sol-
der, etc.

Note: The enclosure used, Model DMC-1, is
available from Continental Spe cialties
Corp.. 44 Kendall Street, Box 1942,

New Haven, CT 06509,
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PARTS LIST
Al—1.5-volt buzzer R2—10.,000-0hm, Ya-watt, 10% resistor
BiI—Two |.5-volt cells in series R3-—5600-ohm, Ya-watt, 10% resistor
C1—S50-pF disc R4—500-ohm trimmer potentiometer
C2—6-pF, 15-volt electrolytic SCRI1-—2N877 or similar 0.5-ampere silicon
D1 —Any germanium diode controlled rectifier
Li—See text S1-—Spst swirch
Q1 —2N5949 or similar FET S2—Normally closed pushbutton switch
Q2— Low-power npn germanium transistor Misc, —Small plastic case; heavy bare copper
RI1—150,000-ohm, Va-watt, 10% resistor wire (for hook), machine hardware; hookup

wire; solder; ewc

Output of Hartley oscillator (Q1) keeps SCR1 from firing until the
impedance at R1/C1 18 changed by contact with hook and oscillationa cease.
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Fig. 1. Four parallel gates supply added power. T < ~ouT1
PARTS LIST
C1—-220-pF low-leakage capacitor s,< cabse~7Q1
1C1— 4011 quad NAND gate (CMOS) oA S
Q1--2N2222 or any lowdeakage npn silicon V- ouT?2
transistor .
R 1+ 10-megohm, Ve or Ya-walt resistor Fig. 2. Small pe
R2 5200-0hm, Y- or Ye-wall resisior board and component
S1—Sce 1ext layout are shown,
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Fig. 1. Timer updates count 10 times/second when constant is activated.

PARTS LIST IC3—4016 CMOS quad bilateral switch
C1-—5-10-40-pF trimmer capacitor R1—22.-megohm, Va-watl resistor
C2—27-pF ceramic capacitor S1—Miniature push-push spst switch
ICI—MMS5369  programmable  oscillatorf XTAL—3.579545-MHz (color TV) crystal
divider (National) Misc.—Printed circurt board; red, black, yel-

IC2—4018 CMOS prescttable divide-by-N low, green stranded hookup wire; insulating
counter tape or fish paper; solder; etc.
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