0O To @ SECOND (ORMINUTE) TIMER

; R2-R4
+5V R2 470
\ 1k 13 ANALAl i~
S g |4 5 2y N
R1 < 12 | 1AM bL IS
1M 11 555 s1 | 7490 |t ] 7448 RS 1R
2 7 14 or 1 OR 11 V.V
Go- LAY
R2 M4 LS A0 74.LS 48 Ré x
1K 2 2 8 2 10 AAA_DL N
e 3 R7 Ry
+ b 11 b 9 MNMA €
Tt 1 7 Rg -
0.1~ 100 uF 15 ALY
i 10 8 Rq R
. o 4 AMUIL N
CLOSE . S1 _AND PULSES FROM THE PR
15588  WILL  BE _COUNTED BY THE. .. , - /
7490, THE. 1448 CONVERTS THE COMMON %T
IBCD. OUTPUT.  FROM. THE 7490 ... . ... .. CATHODE ) Y
HINTO. T-SEGMENT _DIGITS . ON. AN : ,,,,,_,,,7-SEGMENT,,5nb, %
JLED  DISPLAY. . ADIUST. R1._AND.CL. DISPLAY. ,eD 4t %
__FOR _DESIRED.  PULSE RATE.. TO d
ADD  ADDITIONAL . DIGIT o
o N THIS BASIC CIRCUIT ...
ES55 71 7490 >,7‘4,58 V> {“1' WALL . COUNT. PULSES o
n FROM OTHER CIRCUITS.
. ELIMINATE. 555 .
. N N — AND. . APPLY  PULSES .
o 1490 V> 7448 V> —) (53 voLTS MAXIMUM)
o TD..1490.
CIDWIDE -RBY -5  CODNTER O _DWIDE = BY - 10  COUNTER
5 [11 | 14 5
AR Y DA 7490/ s UNLGE 7490 / 12 /10
N 74LS 90 N 74L.5 Q0
2 B e |7 j*° 2 1E e e
e
DIVIDES.  INCOMING " TRAIN" oF DIWVIDES.  INCOMING  "TRAIN' oF
PULSES. BY. .5, OK _..TD.. WSE PULSES BY. 10, OK..To  V3E
AT INPUT _OF CiRCuIT. AEOVE. AT INPUT OF CIRCWTY ABOVE,
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" lemos

JEI0PERATING

CIRCUITS

REQUIREMENTS ...

il THE  POSITAVE.
lemos. CcHIP (Veo) CAN RANGE FROM
13.10+18 (oR+18) VOLTSG.

JPOWER .

SUPPLIES.
OR._A _BATTERY (BesT):

LONL.. . PAGE

POWER . To. A

C&HANDLIN,G
1. PLACE  _CMOS..ICs

PINS Dowr\\

ON...AN

LUSE

TRAY. . WHEN _THEY _ARE _NOT.

A2S

T

2. NEVER . _STORE .CMOS ..
_NOMCONDUCTIWE . PLASTIC !

CARCUINY._OR._. PROPERLY
ICs AN

PRECAUT\ON;: e

ALUMINUM  EOML . SHEET ,oR S
CSTORED o

)
‘5!\\(‘)\/&}.,'

TRAYS ,. .BAGS. OR.FOAM.. . PLUG

v

L~ &

THEM AN CONDUCTIWE  FOAM.. OR. ..

P

=]

= BATTERY o
r (3 1015 volTs) .

QO ROUNCELESS

UNVUSED.
OR...GND
ML NEVER . APPLY AN
ABAN. UNPOWERED

o A2LINPUTS  MUST. NOT. EXCEED.
ABUALL
n-s

AT Voo

H\)?U‘\'S

().

CMOS

Vw

_PROW}

"one-sHoT!

300K 22M

JTIDOUCH S

SWATCH .

R1,R2: 100K
R1

Losic .

Vop.
MUST. . GO

. FOAMED. .

B BANOLD
... POWERED
. OF

PLASTAC.. WRAPPED IN

ALUM\NUM FolL

US)MG AN AC
\RON.__TO . SOLDER . PINS
CMOS TCs. USE IC SOCKETS,.

MWIRE-WRAP ..OR _BATTERY POWERED

L ARON

INPUT. SIGNAL. TO..
L CIRCUIT,

Lo
_L.._O

LuT.

0ES "CLEAN"
PULSES.

0O SINGLE

, FLI\SH 1Hz A

_@,
ke
K

H, DRAIN STATlC Cl-\ARGE. OM \/ouR

ROOY. . BY __TOLCHING. GROUNDED. QOBRJIECT,
LeD "GATED"

Vm, [

AAAL

FLASHER

|N o——-«”‘i

LJ,ME«,_

_(ADD. JNVERTER. BETWEEN PIN.

FL.!»\‘“ }—\ .

4 OANO LED FOR. L= OEF.)

WATCH

D DUAL. LED . FLASHER

VDO S

MLEDs I
ALTER NATELY AT ~L HZ

N1 SECOND

¢

FLASH Voo 1k

FAVAVAY

T

3

AN

R TR

1)y

47K a

St

—

Uy

1& 401t

+] ¢

1

L MA_|®

K
Y% LED

B

LIOUCH . THE
ANPUT

CONTNCTS

zfy“
e e

o
T C1 e

77MF
7/

49K ,
S T4\ 10 LED

Cl CONTROLS LENGTH

Metean"

A 2
K 1 0Ly

AMA——}

OLTPUT

-~

AOF OUTPUT  PULSE.,

1118

PULSE,

LCHANGE .

C1 AND C2 TO  CRMANGE  RATE.




FAR
MIN) RADIO TRANSMITTER NG ATED" TONE . GENERATOR
* V %
+qy ANTENNA. > USE. AT LEAST b0 R3
. b 5 1300 WHEN Ve V. N
1/"\3 1/‘(\"1., . o 14
z & 1401 = > 13
r_,qon IM 1& 14011 ¢ IN o014 3 {ZH/«,}H
§R1 R2 10.-100 pF/> AN r-z—“'o” __01_2
10k 47K ]FIXED OR VARIABLE RL_ S g2 S T ol TR SRy
2 5 10K 5 100K O1uE < 10K
u /S % 10 1 | 3
4011 [13] I ‘sz 9 a0 / \
T™c2 § R3 —._E_ RY IN | TONE SPKR T ] V4 Ve
.01 mF ﬁ_mox ) ook L OFF A Q1
B oN -/ N\ zn2222
SENDS.. TONE. _TO.. NEAREY. . RADRIO.
TUNE _RADIO._AND /OR..C1 TO HEAR VALVES SHOWN  GIWE 1,3 KHZ
TONE USE __INSULATED...TOQL... TO TONE ClL AND.. RZ CONTROL
TUNE 01, C2 . CONTROLS. .TONE TONE EREQAUENLY. R2. CONTROLS
FREQUENLY USE 1 ~2 FEET .OF VOLUME INPUT. CAN. BE SWITCH
WIRE _FOR. ANTENNA, (V. /. GND) _OR _LOGIC . SIGNAL
Ol STANDARD.  TOUCH  SWITECH O LINEAR X100, AMPLIFIER
100K 22m. Voo Von
ANAA. AAA R1:\.AM ! GAINz R2/RL
— 1y R2.: 10.M . 14
] ! \ 1)
@H z H:u 2> BL.y qu >
e E o2 /4 4 o—{ (- y L ovT
4 ) // ! TOUCA / O‘:L &8 “-‘l-" -.1:'
= RELEASE = O1MFl  AAARZ
WHEN. _THE  ENABLE _INPUT (E) 1S THIS. 1S A NON-DIGITAL . ROLE
l-\\GH‘, THE  CIRCUIT . RESPONDS. EOR A DIGITAL GATE
I FREQUENCY.. . GCGENERATOR COLAMP.  FLASHER
Voo R1.. . CONTROLS RATE \s.~ 1Mz .. Voo vobopy LAMP
/ EREQUENCY. AS _SHOWN p NN
gopaldd 5 1 s TS
2 qy’ ‘[g_qu’ " L2 luoti Te lvout ( \ 5‘)
(] K ol /
R1 A < _R% = o1 _R1L.% L T~ A S
= - /7 —d
100k 2 5 1M JIME 100K C1 POWER.... =
1 HTMF | MOSEET
USE_ T0 supPLy. “croek! PULSES. . TO 01  AND Rl _CONTROL. RATE.  OK
OTRER CMOS CIRCULTS, TO USE SEPARATE.  SUPPLY FOR LAMP.
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_JD ELECTRONIC  COIN . TOSSER

t9v
PRESS.S1 _MOMENTARILY RZ
TYPICAL  TEST RESULTS: AAAN.LK l
TRIAL | HEADS | TAILS "HEAD" ‘TAILS! < R3
1 23 27 LED ¥ | Lep 49K
2 25 25 3 2 e
. - |14
o P o oo ot 4017 E
a { [ |401d
R1 RO ! ‘L}.sm_
UK. 2 470 pF A |18 8 ?
L RANDOM. . NUMBER GENERATOR
LED READOUT. ARRAY
HINT : +9v NS T S B R \\T Q\I N o]
INCREASE (1 A AAASIANN W WA
0 L“.?/M; ;
AND  LEAVE 1 9 6 S 1 10 7 4 2 3
S1 . CLOSEDR
TO. MAKE 1 4017
SEQUENTIAL
ELASHER,
1 i [T 5 3 I8
NG L N e e
201t efold CLOSE _S1._ AND. ALL LEDS WILL |R2 <
RL .S _7 = oy GLOW. . DIMLY. . OPEN. . S1 _AND __ |LK
49K 2 § 470.pF . RANDOMLY.  SELECTED LED wiLL
| GLOW.
) ——
D.1-0F-4. SEQUENCER +9y
2 1 1y :
USE_To_ Actunte. Tav . \:/" 3 A AAAL
RELAYS, ETC. 14 - 22 Y ik
—iailm > 1/:«.' " 4013 12 i[ Ty »
. qu 3 j-L;Hozz 3 ; "W \:\_l/, [\jL”‘AM“‘“F'
- = P B K
Rl < C1 4 4 — N
‘t.')K—§ L001- T 1 N 10 L1 AN
IM_ | 1004kF = — A AN
EACA _LED _TURNS _OFF 4,6,7,8,10 VAN A A
IN__ SEQUENCE, = —— 1A
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D
0 MODEL . RAILROAD. . CROSSING  FLASHER __LIGHTS
+V F T RR_TRACK +av // \
vy, 5 0 JAVAVAN FAVAVAN D — S
!&@ ~5 = -;/ﬂ/\ai R1 R2 JAR MAPH
L U= H N 100K 1K N LEDL
o d ] E | &
. LEDZ
RoAd || ( W ¥
| — — ) Q1, Q2. NEN o laa
) ( PHOTOTRANSISTOR :“1/“\3 > UN‘%
\ / Q3 POWER. MOSEET. 4=l o2 Le JHous
O = | ¢ 11,025 ANY SMALL SR3 | R4 i |
Aﬂ(@ e A a2 LAMP (OR USE 10K 247K 4T
L2 W: 9 9\ INERARED. LED S
= 'Y g ¢ AND SERIES RESISTOR) |
L
LEDS FLASH ALTERNATELY  WHEN TRAIN . PREAKS. .. LIGHT BEAM. . .TO EJTHER
Q1. 0R Q2. LEDS  CONTIMNUE.  ELASHING URTIL L TRAIN. PASSES. . SHIELD
Q1 AND Q2 FROM. ROOM LUIGATS WITH 1" HEAT _SHRINK.  TUBING.
M PROGRAMMARLE GAIN.. OPERATIONAL  AMPLIFIER
Vop. = *9qv Voo R.g FOR._DETAIS. SEE
X l AN “THE FORREST. MIMS .
R/8. 14 7 +9y CIRCUNT. SCRAPBOOK
..V, 406k 2 A (pp.21-23)
L. R/H 941 b VW‘
/ MAA 3] MANUAL  conTROL? |1 3 04 /
Rw/ R/2 CONNECT . TO EACH Y Voor-=-= Vi (Re/Rin)
NN L AAA 8 LINPUT A SWITCH 19 = A
\ R T0. Voo AND A APPLY . CONTROL. SIGNALS. .. AT
,, o AN 4.7 K RESISTOR . 10 |1 DCBA _INPUTS. TO. . ALTER
Vin GROUND. Ripge. 0001 . TO 1111 VARIES
o—p - AN CJ)“ L (])s IEE Rin.. FROM _R_TO . R/15
= . conTROL..D._.C B....A TYPICAL.. R Re = 10K,
o
I ALL ON. — ALL_OFF _SEQUENCER
A & < D ALL_OUTPUTS. GO LOW,
Voo i\ Voo THEN.  M\GH, IN SEQUENCE
lt 9 Jt la 3 (AiBoniCoriDareAee B ETECL).
14 13 &) 14 USE . WAT.H. . LEDs. FOR
Ay by, 4013 HO13 Yy by EYE=CATCRING . DISPLAY.
8, 10 5 12 8,10 FOR "BUCKET - BRIGADE "
= = OPERATION, CONNELT. . PIN
Ry 0 U g O ® i s 1 S _0F EIRST 4013 .TO PIN
CLOCK o 13 (NoT 12) OF SECOND 4013,
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AYOU . CAN. . MAKE .

LINEAR ICs.

CANGCAMAZING . VARIET N OF. . CIRCUITS
HFEE ARE A FEW. . OF THE

WITH

MANY. . POSSIRILITIES. &

OPERATIONAL. . AMPLIFIER

(OP=AMP).__CIRCUNYTS

R FOR BEST

. ALDIOo. AMPLIFIER
741 1S PREAMPLIEIER . (RZ. .SETS.. GAIN)
I RZ 2806 |1s. POWER . AMPLIFIER
o +\7 AAA 100K + Qo
IN "ot R1 +av._ . |lok ToO R3 N \(
\ -L Tuf tx L 2INA, Use . S 10Kk 3 N o NeaL
10 | oTHER ae>S ) AuE
D‘/NAM&C MICROPHONE, 3 1+ 174 & OP-AMPS| VOLUME 2 |- 2 N
RADIO, ETC. . TRY , ALSO., - 100 mF
ALSO. WITH. CLRCUITS il N
RELOW. 4w = 8. .SPKR
C1MIXER LIDIFFERENCE.  AMPLIFIER
oK 100k 100k
IN_1. o ANAA AA IN o AAA AAA
10K +9v +9V
IN.Z_ o AAA z INA, 2 A
| 10k LN S ouUT 1ook _7:,’1&6 > OUT
IN.3 o ANA 3 / IN. 2 g AAA 2 s
ok L VL ¢
) look .S -9qv
SEVERAL . SIMULTANEOUS. . INPUTS. 2 IN1. = IN2.1S
DSE.. . WATH _AUDIO. AMPLIFEIER ABOVE. — AMPLIEIED,
D L\GHTWAVE VOICE  TRANSMITTER ™
t9v
MIC 1S _CRYSTAL
of elecTRET® ¥rep | C1  Ri R2 Rs ) Rrs
M\CROPHONE , )« AMF 50K 1M 1K S 220
LED IS INFRARED : MIC VoA AAA 9 \Ic
TYPE.,  USE  LENS! A C2 s (V)
To Focus LT L2 | ean. L2 N v LOME |ar \y/.
FROM _LED INTO d 741\,6 i 2.2N21222
NARROW. BE AM. 3 7 SR
) T Ve 7
TO TEST, PLACE g £ 50K LED
RADIO EARPHONE AAA AAA ADTUST. _FOR <
e AN B AR MACROPHONE., R3 RY REST... SOUND R7
ADITUsT R1 AND S.6k S.bK QUALITY. 1K

RECEIVWER _SDHUND. *SEE

“THE. FORREST. MIMS._ CIRCUIT. SCRAPRooK " (pp. 35-42).
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O PERCUSSION SYNTHESI1ZER . (BELL , DRUM, ETC.)
. SET..RZ _AND R32 AT _CENTER
R2 V)(V c1 VX Vrz POSITIONS . . ADIUST R4.TO JUST .
1M T.001 — | 1M PAST . POINT  WHERE  OSCILLATION
RH OS MF STOPS. .CLOSE  S1, . ADIUST.RZ,
e 1 R3_AMD. RY_AND TRY. AGAIN. N
R1 .cz——% ez - TIME  YOU'LL HAVE AN _ELECTRONIC
10K 001 mF | .00t MF BELL , DRUM,  BONGO, ETC.
e - oy y
2 “:V VOLUME . *'\I\“ R “C(o __I_
s1 =~ . , 380 > ¢ A ME
Mo (PRESS 4|7 P ¢ W s P LS A
AND y i CH RS 100 MF_ ] 8
RELEASE) .| ... ~—9v 00LuF 10K L | sPkR
—
O LGRHRT  SENSITWE . UP—DOWN _TONE. _GENERATOR ;
, +qv
L  PHOTORESISTOR m A L/
dee o Jo . Fav R3 _BALANCE <3 G\Sw ]C‘“_—l—
1K 3 TR 50K . £ 4 ” fg‘” (ST
o, 2| 71t —=2"  vome Pl - ,
L —— A ! ﬁ I \“/\)\/\.,_, | toour A7
R 2 ¢ -9qv M | cz“ R4 \
ook 2L ImME /,\/‘\ 100pF 10K T
P)—\oroRES|STOR 8
e = SPKR
TAKE  TRO\S  CIRCUIT. AND A FLASHLAGHT.  iNTO..A. DARK. ROOM
DL\G(—\TWA\/E COMMUNICATIONS  RECEWER
+av WILL. DETECT. VOICE
— S OR._TONE MOOPULATED
C1 R2.C2 LIGRT.  BEAM.. . USE
A uF AM LuE LENS FOR _MORE
it AAA D RANGE. . KEEP
DETECTOR. AWAY
|2 7 =
1N\ FROM . SUNLIGHT.
i 74‘1/L o
=S + Ky
SOLAR... 4 R3 — N0 -
CELL 10K | 386 o | ——
VOLUME 14 C3 810
10o0mF L SPKR
1 ~
DETECTOR : DSE R1 AND Qt OR So¢AR cEL, (Q1: PHOTOTRANS\STOR)
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{COMPARATOR  CIRCUNTS

A0 VOLTAGE MONITOR

Ol LIGKT LEVEL INDICATOR

t6 10 + 15V , _ +9v
PROTORESISTOR

Ri \ . R2 !l e PAEZO BUZZER \/}*r\ s

10K o ) G 1.2k /A o e}
ﬁ ALY Ay Qiianzezz

IN O——1 T4 W |ep R G ) A
CRECEDY) < ora ) 3|71 > K )

. - ngioOK 214 NAh /B E
WHERN THE INPUT. VOLTAGE IS 100K ING1y

O, THE LED GLOWS. .THE _LED

ADETERMINED . BY. R1. EXCHANGE

o dSMWATCHES . OFF  WHEN.  THE.  INPUT ...
IVOLTAGE RISES._TO A LEVEL ..

BUZ2ER ..SOUMDS. WHEN LIGHT

FALLS 7O LEVEL DETERMINED BY ... .

R2. REVERSE CONNECTIONS. TO .

I BARGRAPH _VOLTAGE INDICATOR .

o JCONNECTIONS . TD. PINS .2 AND. 3
JTO. . REVERZE  OPERATING . MODE. . .. .

PINS 2 AND 3 TO SOUND TONE
WHEN LIGHT  [NCREASES.

D "window' CoOMPARATOR

., +qv o +ay
e ) PHoTORESISTOR A
ook S Rl . dre
o 5 %3 LED. AN . %’\ g 10\45,,.
R2 55;\3 %<II_J\/\A 77 ,
kL 4 - / ¥y J 4
R R3 bo \No'\'
7 +\ LED....LK ioOK\ ) SUBSTITUTE ‘
R3 S L LA AAA. N [T X
K. 2 e |2 /r/N , %%//L - L_/ )
< e ca - 12 01\>E
20 LED. 4K < R1._ S RY IN2222
RY ;5’;\1‘4 J—AAA T2 M R 1ok <«
1k S 8| ’ L ol e
< RY = LED 1 LED2
i1 3 LED 1k
RS :3/;'\13% AN, SET . R1.TO. .CENTER. .POSITION,
1K é tol- " ¥ TURN. _OFF  LIGHTS.  AND. ROTATE
N - R3 _JUST . PAST. . POINT. WHERE
o OK.TO USE LED.Z. . GLOWS.. .. CIRCUIT _ WILL
N o | L 741, eve THEN. . RESPOND. LIKE _THIS:

(R1 & R3 CONTROL RESPONSE)

LERs GLow. N SEQUENCE AS

e DAR M T —> LIGHT

INPOT.  VOLTAGE R\SES , Ri

LED 1 = OFF. <~ ON ~— > OFF

f

CONTROLS  SEMSITIVITY.

Il

LED. 2 onN <= OFF — > ON

o




VOLTAGE REG

UJLATOR . CIRCUNTS

DL FAXED.  OUTPUT LINE .. POWERED _SUPPLY
To AL 21
LINE 5 l )\ ERIDGE RECTIEIER
PRI (o N . ,
,.J_) 120V = sec <& BL - . +
Y, LOHZ g t W T T8 XX Vour
POWER ‘ ) == ey "
CORD T1 1, c2 A4 1% cz
(sEE  BELOW) 2000 mF 35V // yyas
THIS.  BASIC. . SUPPLY.. . WILL .DELIVER UP TO REGULATOR. .TIC
1.5 AMPERES . AT THE RATED. QUTPUT 7805..5...5 _VoLIS
|E. PROPERLY HEAT SUNK. You. .. MUsT 1812512 NMOLTS
USE A _TRANSFORMER .RATED. AT _THE 8l8 2 15 VOLTS
PROPER VOLTAGE . AND . CORRENT. .THE
REGULATOR . WAL "sHoT DOWN" [F THE CHIP ,,,rL,!/@ny'(\HEAT SINK
BECOMES  OVERREATED.. FOR BEST RESOLTS . 5 TAR
APPLY  SILICONE ... COMPOUND BETWEEN TAB 78 xx e
AND HEAT.. . S\NK ALL _CONMECTIONS A= N
TO..THE AL LINE  MUST  RBE. _INSULATED Bt 2.7.0UT
OR._ENCLOSED.L — 1:2 3.~ GROUND
L VARIABLE  0OUTPUT POMER . SUPPLY .. CAUTION: AC LINE
OPERATED . CIRCUITS.
To _AC A
LINE, = || j | _RRIDGE RECTIEIER R2
Nr/ PRI .. 04 (o e ( N 240
120y X cee —€ B H : B VYV R SR
. wonz Xl N4 217 J Vour
POWER °JJ l ‘ L 1C1 o+l C2 %
CORD A T1 T T el
(SEE.. BELOW) . 1C1 (2 R1 e 83
INSULATE. .. OR 2000 uF., S0V oK N AMFT
ENCLOSE.. COMNECTIONS I 50V
THIS  ADJIUSTAELE _ SUPPLY. WILL . DELIVER 317K LOUT 317/T
FROM 1.2 To. . 37 VOLTS AT 0P _TO | /\ cc;\s\;) ;
1.5 __AMPERES. R1.__CONTROLS VouT.. y
(€. Veur.. DOES _NOT. GO . TO 1.2  VOLT /// 7 \ADI \117 |
MANAMUM, . R1 _MAY NOT.  BE ABLE TO ‘““/n aly
ACBIEVE  SUFEICIENTLY. LOW. RES\STANCE.) N\ PEY:N Ul i
A
T1 SRHoulD HAVE 25 voeT. (oR. BIGHER) N\ Y7/ A A\
SECONDARY AND BE..RATED  FOR .2 \\&/ // \
AMPERES OR . _MORE, ADI  ouT IN




TIMER CIRCUITS

O BAS\C  TIMER

; DTONE k,4(/€’l_)R‘;T GENERATOR

IN) UNTIL  CYCLE 1S COMPLETE.
LENGTH

Rl AND Q1. CONTROL
OF TIME _  OELAY. . USE.  _VERY
LARGE
LONG DELANS.
JRESPOMD.. TO

ClRCULT. . WILL

| Lj PULS E’

VALVUE  FOR €1 TO GET

LoGIC PULSES s TOD.. .

AND  THE  TONE CONTINUES

tqv D1.02: 1N91Y tAv st ,
X . L YV
, ) Rl X8 R3
R1 1K 4 4.7K <~
1M 717585 |2 RY
! 24k |l T
2y . .| S c&s /N
o+ IZ % 10K 100
T ot B o MF.
10 uF B R VT
L R Ql 28Nz
100 ANA_
c
IPRESsS I . ,
START  TIMING  CYCLE. RELAY . PRESS S1 AND THE SPEAKER. .. ... .
WILL  BE  ACTUATED  CPULLED EMITS A TONE. RELEASE  S1 ..

FOR _ SEVERAL. _SECONDS. Q2. .

AND  RY . CONTROL. DELAY..C1
CCONTROLS  FREQUENCY.. ( UsE

NSSS ONLY . 58S VUSES . .ToO

MUCH. . CURRENT.)

O LED TONE TRANSM\TTER .

GENERATOR.
+5 TO SV rav
e I8 4 . NEGAT\VE < R g8 lu )Rz
e e PULSES §220&< § 470
558 A | 70555 | ]
OR 3 N J RZ \7 < LED
7588 I 2 g 3 |\
el T Rl CONTROLS. . G VALVES. . SHOWN
i l k- LEREQUENCY N - GIE .  PULSE
ORI o by} 1 + RATE 600 HZ,
01 mF T 01 uF 01 MF R1.__AND C1
T L CONTROL. RATE.,

AUSE  TD. SUPPLY.  PULSES.  TO .

DIGITAL LOGIC  CIRCUITS, ETC.
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JOLGHT ./ DARK _DETECTOR
TAV o1 AND CI COMTROL
TONE FREQUEMCNM R
R1 J 8 T‘— WHEN ST 1S 1N
4K § PHOTORESISTOR f POLITION LY THE
7] 555 N S1A oD SPEAKER. EMITS. A
RZ oR 4 = éh A4 TONE. WHEN. LIGHT
1K § n5s8s / (LLUMIMATES. . THE
2 2 3__c2 St PHOTORESISTOR.
Llfa |4 TME prPDT MWHEN ST 19 AN
¢1 ;—L h S SWATCH . POSITION. "D THE
.OH')/MF 1 RZ S \\ L SPEAKER  EMITS. A
8 L 10K o TOME  WHEN_ THE
SPKR.__ T\ S1B. o PROTORESISTOR. IS
NOT  ALLUMINATED,
] 3-STATE.  _TONE. GENERATOR 1 EVENT. . FAVLURE . ALARM
+9v 49y
\
L J 1a RY g 4
21K < 5k 3 | < Rr2
3 2 M| 555 .
t| 5856 |13 < R1 G oR TN
10 4,7K n55S (o)
Re /U 7 I
100K < S o oF 2 PIEZO BUZZER
2 51 S QL
3 IN3906 ! R2_AND. C1
b R32 < RS E 4 COMT.ROL
01+ 100K O SK [ T CYCLE  TIME.
2IME T 8 . | "\ et =
12 ] A 1 Cl:2.2 10 47 MF ..
9 C2....% Sl
| AuF TR
7 Re % WHEN. . POWER. 1S APPLIED, . THE
270 2 . 585 ENTERS. A TIMING. . . CYCLE.
[ tav 1 UNLESS. . S1 1S. cLOSED. BEFORE
= }t B8I . |.] THE.  CYCLE.  ENDS, THE. . PIE20
ez 1 SPKR RUZZER. _ SOUNDS.  THE CYCLE
AuF] CAN. . BE RESET. _ANY.. TIME
S1: BY. .CLOSING .S1. NOTE: Si
1 ToNg.  BURST. NI 0 CAN . BRE _REPLACED . BY A
2. STEAPY  TONE. . RANAAARAADNARANL S\ENAL. FROM. .. AN EXTERNAL

2~ TWo TONE,

AN LU0

QIRCUIT,
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INDLX

A ALTERMA‘Y\MG CURRENT, 18,%6 O OMM's LAW 14,103
AMPLIFIER, 92-93, 9:‘1;07,11%122“”,,,., OPERATIOMAL AMPLIFIER, 93, 122~ 123
o ATOM . B i QP TN AL COMPONENTS . o4
B BATTERY, 17,44 / OPTCAL. SPECTRUM .03
BINARY, 81,89 % PARALLEL, 20-21,31,35, 69,77
RBIPOLAR, 48, 51,104-108 PHOTODIODE, 2223
C,,‘,,,,‘CAPACLT‘OK.,,;),;‘5 =28,.26-37 PROTON, b2, by 20,72,74, 2 .
CiRCUIT, 20-21, 82, .90 PHOT,O,RES\iT,O,R,, 70 .7,1,, 114~ 115,,,114 e
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