CLAUDIBLE L]

GHT. . . . PROBE

LSOLAR.CELL BATTERY LHMARGER

FREQUENCY. .AS . THE __INTENSITY

1172y s D Ncan
AAA p1. [ -L D1 CELLS
l R1 Q2. AP RLET,

@ L BE VINKL TP E " CONMNECT. LEADS TR .CELLS
NS c B YR BY_ FIRST. MELTING. S0LDER ;
e[\ NGV CA ON.CELL  CONTACTS. AND

e £ - | WIRE LEADS. i TDucH
0L T aM2504 8% . WARE. . TD. _CONTACT __AMD
ook ME SPKR ) 03 ﬂD HEAT. ... UNTW. . _SOLOER

| TN\ =L/ MELTS. _KEEP LEAD. STIL

_ Al > WHILE. . SOLDER  HARDENS
THAS. 15 AMONG __THE MDST
ENTERTAINING.  CIRCULT.S AN THIS DSE__NINE CELLS. TD. . CHARGE. . TWO
BooK . VARIOUS. . PN AND  NPN NACA DS, CORBEMNT. EROM. .SOLAR
TRANSISTORS.. . CAN BE LSED. FoR CRLLS. . MUST _MNOT EXCEED  MAXIMUM
QL AND.. Q2. THE _TOME EROM CRARGING  RATE _For ANICADS! You
THE.. .. .SPEAKER . INCREASES In BB MBNYEOR . CURRENT. . BY

COMNMNELTING MUWTIMETER . RETIWERN

OF LIGEHT onN . THE PHROTORESISTOR

NYCARS . AND. Di. INSERT SERIES

AAINCREASES., VERY.  SENSITAVE !

RESISTOR OR. REMBVE SOLAR. CELL

JTRY. RIS CPERATE  CIRWT. N A 0. REDUCE. CURREMT.. D1 . KEEPS
DRRY. L ROOM.  UNTIL . TDNE . SLOWS NACADS EROM. . DiISCHARGINMG
TO.. A SERIES OF  CLICKS. THEN THROUGH.  SOoLAR. CELLS L WHER

e JSHUINE L BEAM. . FROM.  FLASHLIGHT. OM....DARY Yo SOLAR. CELLS ARE ERAGILE

THE _ PROTORESISTOR SOLRER AND  MOUNT WITH.  CARE
B LIGHT _ ACTUATED LATCIHIMG....  CIRCUILTS
) | NV
L RELAY 2. LED (R LAMP).. 3. RUZZER I
+9v tqv +9v THESE  _CIRCUITS. CAG
A A 4 ARE . ACTUATED. BY. LASCR |
s1 | s1 g S1 ] L LIGHT. QREA (MAY._..
v S1..T0  SMULTCH VARY)
— S L2 P2 LASCR. . OFEE,
{ﬁp RELAY 1K RZ ngEza( O/) SOME. LASCR 5
D Econ 1¥ ]Buzzt‘:a - ARE. MORE LIGHT
_IA -9y A A SEMSITIVE . THANM
\ LAScR LASCR LASCR. . .OTHERS, MOST
Zn AN AN Tt A\ Wikt TRIGGER
\ | . N..RESPONSE. TD
Bi { LED R1 < RIS LAGHT. . FROM
47K 2 4| 4kl 41K 2 CAMERA . STRORE
. ‘ (CHENON. _FLASRH
L AN L LNITY).
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DIGITAL TC CIRCUITS

DIGITAL  TCs  ARE . VERY

EASY. Th. . LUSE

MERE'S A SEECTION

oF Tl AND O MES CILRCUIT S 4

TTL CWRCUNVTS

O opERATING REQUIREMENTS

4 CNRCE  AUTPUTS OF UNUSED GATES

1 POWER SUPPLY MUST. . NoT. EXCEED
A

525 VolTs. SEE PAGE 125 OR.W0sEi. 'R’ .To. SAVE. POWER. (EXAMPLE:
UNUSED "NAND — MBKE ONE INPUT H,)
& oy s 1NH00 - B AVRID. LONG MWIRES AN CIRCUITS
i ol b CONMEST 1. T0 10 uE CAPACITOR
— . VOLT. s b2 ALROSS. POWER. LEADS WHERE .THEY
T BAIIERY LME JuE ENTER .. CIRCUIT,
- GO T CONNECT 0.1 uF GAPACITGR

_ ACROSS.. POWER . Pins_  CE. _EALR
2 INPUTS  MUST.NOT EBEXCEED + 526 V. TTL CHIP M. MULTI-¢cBIP CIRCUITS,
2OINPUTS SROULD. . BALWANS.. G0 2. REMEMRER, TTL _DSES. MUK

COMEWHERE  (MNOT LEET. ELOATING . MORE. CORRENT THAN_ LS. QR CMOS.
DY FLiP-FLOP M CLOCKED. "RSY FLIP-€LOP
- 5y +5Y
_ ) o L24 , gty
D. _.T___.._*_Ji,'mﬂg —t1/q oA £ 417y 3 . q\e .
£ 1 2500 819950 e PRNRLTL ww
o - Qj . T \
'7\ M 412 - l/\l /
TADYA AV RN s NP UM D
N5 Y ii7hee J |L_t03Hoee/ T R 10 fhued [_____M‘y >
=D WHEN. EMABLE (E). LS. HiGH, CUMNCTIONS _AS. "es" £liP-Fiof WHEN
NG CHANGE WHEN E 1S . LOW., ENARLE, (E). 15 HIGH,
D ouAL LED  FLASHER O TONE  GENERATOR
tIV +5Yy
T AAA 21 AAA
R " {14 RZ YK 14 B3 =
4K Y4Ns H70 ) LD MA_t ]S 2 270..| SPKR
— NG BT g TS L
T c1 e quea  Tca
R e
4,7K L ¢z 4K 1 agon e T
A TN L LLEDZ VR L )
L“i"wavy };MN -
INAA SPEAKER. . EMITIS
RH = LED< FLASH. AT 2HWzZ T A KRHZ O TONE L WHER
ix WHEN C3=02=47uF =02 = 0.1mF,
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SECOND. (OR MINUTE) TIMER

RA-RG
- tSV R3 H470
R | y 1l 13 AAMA al ey
_5 & Ite _ 5 &Y Mﬁf
R1 S 17 v 1AM Bl P
M 11.558 S 7490 |1 | 7448 &S Jeli®
I A C1 Y- Ll or M AAA_C
R2_< 14 LS A0 24.LS 48 Ré R
1K g 2 2 8 2 10 AAA 4]~y
l b 3 R -
+f {o 11 lo q A )
T Ct L 7 Rg )
0.4.= 100 uF 1S AAALSY
’ 1o 8 RY R
_ e M AN 2
- L%
e dGLOSE ST OAND. PULSES. EROM..THE........ £ »
LBHBE WL BE  COUNTED.  BY . THE /
THOO.  TRE._JH48  CONVERTS.  THE COMMON _ /.
BCO  OUTPUT. _EROM...THE 17490 CATHODE .} e 7
INTO., T SEGMENT. .DIGITS.  ON. AN 7-seeMenT |F L8 11" ?
ALED  DISPLAN.. . ADIUST . RI._AND CL DISPLAY e} e %
FOR . DESIRED.  PULSE RATE. TO 4
ADD ADDITIONAL. . DIGIT
AT
A _ A TS BASIC. . .CLRCUIT
ESE [——"1 J4490 TH48 > i“} WiLL o UMNT.  PULSES
| g i LDEROM. OTHRER  CIRCULTS,
ELIMINATE. 555
. . N — CAND. APPLY. . PULSES
12490 V> 448 = (5. voLTS MAXIMUM)..
0. 2480.
o I DAWIDE - BY -5 COUNTER [ DWIDE —BY. =10  COUNTER.
5 [11 14 5
- ety 7490/ ERIRTY /5 anngt 74490 / Y2 ANLI0
W THL590 iN LS 80
[ le 17 i N
DIVIDES.  INCOMING. " TRAIN" oF DIVIRES . INCOMING. "TRAINT oF

PuLsEs L BY &8, OK....aOD. WSE

PULSES  BY  10. OK__ 0. USE

AT INPUT OF  CiRCLIT  AEOVE,

AT ANPUT OF CIRCUIT ABOVE,
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CMOS

CIRCUITS

IV OPERATING

SEOUIREMENTS

DHANDLING  PRECAUTIONS

1. THE  POSITAVE  POWER..TO. A 1 PLACE  CMOS  ICs  PINS. DOWN .
CM0S. CRIP. LV ao) CAN RANGE  EROM ON. AN ALUMINDM  EOLL. SHEET..OR
+3 10415 CoRFIB) VOITS o M5E TRAY. AMEN. THEY. ARE.. NOT..IAL A ;
POMWER. .. SUPPLIES. . .ON. PRGE. IS CARLUIT..OR...PROPERLY. ..STORED.
oR._A_BATTERY . (BEST): 2.NEVER SToRE. .eMos  XCs. N

NOMCONDUCTIWVE. . 2LASTC 'Snoul,”

e . . o Mop o TRAYS ,  BAGS....0R...FOAM. . RLUG
+ 1 S J j TREM AN . CONMDUCTIVE | EOAR. . OR
= RaTIERY B e CORMED  PLASTIC. WRAPPED 1N
— T (3.10.15 veLTs) LmE_ | LuF ALUMINUM _EOIL, |
AND__ 2. ANoID. usinNg AN AC LINE
POWERED 1RON. _TO  SOLDER..PINS

2 ALL  UNUSED,
A

2 INPUTS. MUST  moT. EXcBED . Voo
INPUTS

AMUST G0

OF. CMOS  TC8.. USE TC SOCKETS, e

WARE=WRAP OR. BATTERY POWERED.

LRON.,

TO. Moo OR . GNMD C "1—:‘) -

O DRAIN STATIC . CHARGE  ON . YOUR

L O NEVER  APPIy AN ANPUT. SIENAL.LTO
AR ONPOWERED  CMOS.LLCLRCUT, RoDY LBy TOMCHING  GROUNDED. ORIECT.
N . ' .
o DLRCUNCELESS. . SWITCH D SINGLE  LED CGATED. FLASHER. ]
: Vg LK
MY RIRZL100K. .. FLASAZINZ. AAA
T 1 Ri.. et . \17 LED
. NGB Ao IN o N3 J”I;”‘f‘\\,\“ T
_ 5 ‘wa I Lot 1 eu q‘o;y" _J
“““0’: & ”:\ R2 [ — S s < =
31 i Z’N f A wliep M 2 took | 4.7uF
-—-L?f{u PROVIOES."CLEAN" L | .ON._ . (ADD. INVERTER BETWEEN. PIN
LoGie. PULSES. BFAsh 4 A0 LED FOR._ L= OFF.)
TV oNE=SHOT"  TDUCH.. . SWaTEH O DUAL _LED.  FLASHER
100k 'LZMVW LEDs . ELASH, _— Vop 1%
¥ SECOMD MTERMATELY AT ~{HZ AAA J

1 1 )"'- 1 "
47K M3 MY S -

Py Y AP A
T “’47"’/4{: A ‘ '
"‘_L TRULH . THE,
5 5 NPT H4IK
é loox N conTALTS 1""”‘/\/\/\
\ BEGIH
9 I0.LLEET dK...
'j.; M CLERN. AAA
Cl  COMNTROLS. LENGTH ORIPYT _ ) _
OF . OUTEUT. . PULSE, PULSE., CHAMNGE  C1 AMDCZ TC CRANEGE RATE.
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o
AN

A
MiNI_ RBADIO _TRANSMITTER N'GATED" TONE  GENERATOR
. _
* 9y ANTENNA —> USE AT LEAST Vip gz *
My 180 L WHEN Vo AV, AM

SRR DAY

L.

ot T, ej%ti ) N oiwz/mg E_:/,\q T
é Ri R2 219«100 pf > ?E el I E"fy \
10K 47K )FIXED OR VARIABLE RU_ & g2 S T ol TR Sy
2 10K 5 100K ik 1 < 1oK
1 % 10 1|2 ! i g
Yot {izf ]’ ”@11 4 a0 / \
T™c2 R3 L RY IN_| TONE SRR T e\ Ve
01 MF ﬁ_mok ) ﬁloo& L OFF __\_ )—‘\ a1
. H oN ~/ 282222
SEMNDS. L TDAME..TO. NEARRY  RADIO.
TUNE _RADID . AND /OR C1_TO HEAR VALVES SHROWAM. . GIVE, 1,3 KMz
TONE NESE. ANSOLATED T ..TD TONE. . Cl . AMD B2  CONTROL
TUMNE L 02 CONTROLS.  TOME IOMNE ERE QUENLY B2 .. .CONTROLS
FREQUENEY, USE 1~2 EEET OF MOLUME . INPUT. CAN_ BE  SwWiTCH
WIRE . EOR.  ANMTENNA.L (Woo /. GND) 0R . LOGIC SIGNAL
Ll STANDARD _ TOOCH _SWITCH TLLINEAR. .X1D  AMPLIFIER
100K 228 Voo _ Vop
AA AN R1: 1M " GAm= R2/RL
4 14 Rz 10M 14 :
M —ANs3 o T RL SN 3
/{«j\k E o T ] 4 oAt [ 7 09T
/?\‘ / ? TOWGCH O—;L cL 4‘-‘“’ J:
el ... RELEASE T 01 HEL  AAARZ
comsvrmrirnme SN BEN L TRE L ENABLE. INPUT (E). 1S TRIS.... 5 A NON-DIGITAL  ROLE

THE.. . SILRCUIT  RESPONDS.

EQOR A DIGITAL GATE

RIGH.,

MEREQUENCY GENERATOR

OLAMP  _ELASHER

V.o Ri. .CONTROLS RATE AS.~3iHz . Voo g LAMP
4 EREGUENCY. AS _ SHOWN | N
L, {14 _ . 1y NN
- 1)‘1\3 = 1["{\“:{ o {—-Lm_ ri""if"l 3 1'—5—11‘1' . q ‘G /\\9
W& 1011 Lelyoil i KMULI Tw 901t B ( }‘é,)
R1 ._[i <. . Rz ool R1 —E_ ;? ;f\—’/s
1003 IS i LuE 200K 2 i |powes =
1 HTME ] MOSEET

DSE._To . SuPley "croek" PurseES  TO

Cl. AND _Ri __CONTROL. RBATE, OK

OTHRER CMDS CIRCULITS.,

TC WSE SEPARATE SUPPLY FOR LAMP
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ELECTROMIC

COIN..TOSSER

Tty
PRESS. S1 MOMENTARILY Rz
TYPICAL  TEST. RESULTS: AAA_LE 1
TRIAL [ HEADS | TALLS "HEAD" "TAILS! <.R3
1 22 23 LED ¥ w1 LED 49K
2 25 25 3 2 %
. . 14 _
—iLH 2 T N4 [g*"“' 0 14 4017 13
L2 M0l AR Li‘qf.ly
't
R1 [ ~ Cs1
4K §1 420 oF 4 |15 1
3 RANDOM .. NUMEER GENERATOR
LED. L READOUT. . ARRAY
BANT S +9v NIRRT e
INCREANSE. (1 XA AAASANN CWACA: ¢
o Lf.'),uf:
AND L EAVE 11 9 6 g 1120 17 4 12 3
S1 CLOSER
To.  MAKE 1 4017
SEMVENTIAL
FLASHER.
) | - 1y \1!1 \15 113 2
N s ANy |
£ 101 el N CLOSE. .51 AnD.  ALL LEDs  WILL RZ.%
RL..S _7 e GLOW. . DIMLY. _ QPEN. .S1. AND . |IK
4K 2 . 470 oF... RANDOMLY . SELECTED . LED. _WikL
] GLOW.
_ N —
L 1-0F-4 SEQUENCER + 9y
ks ..: o 2 Lo iq L
UsE T Acxuare 23V NG e AAA.
RELAYS, ETC. L 14 i BN s 2 AR
. 14 Hplz P
il 1 Ji?—z;:( p 3 X - 1/(,\,1, LA AAA
iwy (SETIFY j R b}i‘wy" ,QF\J | .1\<
R1 ¢l —"L_Z . — g
UK~ oot T ) 10 el AAA
iIM 100 uF -2 : 1 ‘?1\1— 1K
EACH._LED . TURNS _OFF 46,7, 8,10 AN B AN
- T2 Tannt I~
N SEQUENCE., = ~—~———L_{J % 1%
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(57 040
[1MODEL...RAILROAD . CROSSING.  FLASHER.  LIGHTS
+V £ T RR.TRACK +ay v X
A\?‘/ | o o & FAVATAN INAA D 5 ! !
mee ~ E—:‘—_;/ﬂ/\mi R1 B2 AR RAP
R s [ 100K 1k N /] em
T 4 | et
. LED2
poAD. 1) _ / _ ¥ i
N P p— I R, Q2.5 NPH P £
) { PROTDIRANSISTOR -"*“”‘.‘\3 IE"‘UN‘{
\ ) Q% PowER MM;:E? o L& 401
NI | e | - 1,125 ANY. SMALL 9R3 || <pu a1 .
). = 0z, LAMP _(OR _USE 10K 241K 4487
L2 Y - =P \"a/  \\rppeeD LEDs '
G = |E AND SERIES RESISTOR)

l
1

LEDS  ELASH ALTERNATELY  WHEN TRAIN.  PREAKS LIGHT BEAM TO EITHER

QL..0R . .02, LEDS  CONTIMUE  FLASHIMG UMTIL  TRAIN.. PASSES SHIELD

AL AND. G2 EROM. ROOM. LIGHTS. ITH 1" HEAT  SHRINK TURBING.

L PROGRAMMARLE.  GAIN. _OPERATIONAL . AMPLIEIER

Vos.Z 9 v Vop Re EOR_DETAILS SEE
A | AMA “THE. FORREST. MIMS..
R/8 4 7 +9y CIRSUST  SCRAPROOK” ..
MM L 40 bfe L 2 A, (P 21-23)
A R/4 e Pt e - Voua
L AMA_ 3 MANUAL  contRoL? |4 30 it -
R R/2 CONMEST.. TO. EALH Y Vour-2m Vi (R / Rus)
AL AAAL 8 LINPUT. A SsWITCH. |9 = . T9
X R 10 Voo AND A APPLY _ CONTROL. SLGNALS AT
o ANNEHT K RESISTOR. 10, |4 DCBA INPUTS.. TO. ALTER
Vin GROUND, _ _ R 0002 T 12011, MARIES
oy GAIN N GO G £ Ris..FROM. _R._TO.R/IS
= LONIROG...D C B .A : TYPICAL . R Re S10K.
g4
T AL ON . — ALL _OFE _SEQUENCER
A B ¢ D ALL OUTPUTS. GO LOW,
Voo i\ Voo | THEN . BAGH ., IN SEQUENCE
It 9 t g 13 (A Bl DieeBres B ETE
14 . 13 =3 14 VSE. .. MUTH.OLEDs  EoR
B H40 13 4013 Y, 6,2, EYE~CATCHING.  DISPLAY
8, 10 _ s 12 8,10 FOR.'BUCKET ~ RRAGADE.
L J
= = OPERATION,. CONMNEAT.. PIN
e T e O O 5 1 : o & LE EIRST HO13 TO. PiN
jocek. o _ ' .13 (Ne7 12) OF SECOND H013,
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LINEAR TC CIRCUITS

YOU  CAN.  MAKE _AM _AMAZING _VARIETN _OF . CIRCUITS . WITH

LINEAR . TCs., RERE ARE A EEW. . OF THE  MANY.  POSSIEBILITIES.

OPERATIONAL _AMPLIFIER

(OP=AMP) _CIRCUITS

T ALDMNO.  AMPLIFIER

Rl EOR _BEST

_ 141 1S . PREPMOUEIER  (RZ._SETS GAINY
| RZ 28 e POWER AMPLIEIER
ot Y AAA AXA__ 100K 0y
N o MNer R fo o *ay 0K..TO R3 N \(
N taE otk Lz A USE. S 20K 2 N6 T
\ - e | oTHER £ ae>S*1r  duf
DYNAMIC MICROPHONE 3 f/’(\t OP-AMPS VOLUME 2 |~ ,/C'L " e
RADIO, ETC.  TRY V Y=o N 10O ME
ALSO. WITH  CIRCUITS -V N
BE ML o = 2L SPKE
O MIXER A DIEFERENCE. AMPLEIER
1ok 100K ook
IN. 1 o DNAA AAA INLL o AAA AAA
10K . 39y +9.V
IN. 2. o AAA (N, 2
10K ’74-5\1_\5 S QUT look _-':,_;17 b e DAL
N2 o AAA, =T B ot IN. 2 g AAA 3 14 K
rox . LY >
B ‘1v. _ ook S -qv
SEVERAL  SIMULTAMEOLS . INPUTS. 2 IN1. = IN2 IS
USE  WITH. AUDIo AMPLIFIER ABOVE. e AMPLIEIED,.
1L LVG BRTWAVE VOICE . TRANSMITTE RT
t9y
MIC 1S CRYSTAL.. \
oR ELECTRETY 1*gep lci  R1 R2 Rs _J e
MICROPHONE , |« A ME . BOK 1M 1% S.220
LED IS INFRARED Mg Vo AN AAA. 3 e
TYPE.. . USE  LENSI n A
TO. FOCUS. LIGAT L-@ AN L2 |2
FROM_LED INTO TR M
NARROW BE AM. =20 R
TO.TEST, PLACE , _
RADIO. . EARPHONE AAA—L AAAL. APIVST. FOR ... 5 A
NEAR MICROPHONE, R3 RY BEST.  SOUND R LENMS
ADTLST R1 AND 5.0k S.bK QUALITY. 1K

RECE\UER  SoUND. TSEE “THE FORREST. MIMS._ CIRCUIT ScRAPRook’ (pp. 35-42),

H
3
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Ll PERCUSSION

SYMNTRESIZE

R LBELL 4 DRUM, ETC.)

SET. B2 AND. R3 AT cENTEER

E2 VYV 1 V\Mzz POSATIONS., ADIUST R4 TO TusT
1M T.001 =AM PAST. . POINT . WHERE _0sCilLATION
,,,,,,,,, RA | Q0SMF STOPS.....CLOSE. S1.. ADIUST RZ,
‘ im. T RZ _AmD R4 _AND TRY  ASAIN. N
R1 cz———% ez TIME . YOULULL _HAVE AN _ELECTRONIC
10K LRI pME. 1001 mF BELL . .DRUM.. BonNco, EIC,
IAAL I A V..
1y N A
" +UY = L lj(
. . A VOLUME + S . Cle __L
s1 =~ o138 > q e
‘1? (PRESS g T o i€ b <4 ¢k A
AND — & Y RS 100 MF ] a.n
L RELEASE) -9y OQLuE 10K ) - SPKR
LLYGRT SEMNSITWE.  UP=DOWN _TONE. GENERATOR
- £, +qVv
| PHOTORESISTOR Y ah) A y
I sretg NGV gsJ BALANCE e cal
k3 sl Sok gy~ A58 > F
o 2 ‘:Ml o b = VOLUME et A
I S L1 >~ 0O MF =t
Rz a1 -9v @ | cd RY
LO0OK 5 Ny ﬁl&/\ SN Y oTo -1 10K -
PHOTORESISTOR 89
= SPKR
TARKE TRAS. CARCUIT . AND A FLASHLIGHT  INTO. A _DARK ROOM.
DLIGHTWAVE COMMUNICATIONS. . RECE\WER.
,,,,,,,,, tav WALL _ DETECT. VOICE
OR TONE, MOBULATED
{Rj ¢l RZ...L2 LIGHT . BEAM. {ISE
100K N IM. L uf LENS  FOR.. MORE
) y AAA. B RANGE. . KEEP
A i\ _}_
c; o 5 ; - DEIECTOR. AWAY
AT e EROM. . SUNLLGIKT.
A | T >
\f“/ g SOLAR —t a1 Ry - + b -
QL (oR)| CELL 10K ) 0 386~ e
| VOLUME ek C3 8.5
] ! | 100nF L4 lspkRr
L N

DETECTOR I DSE.RL AND Q1  OR SOLAR GELL. (Gd: PHOTOTRAMSISTOR)
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COMPARATOR _ CIRCUITS

[ VOLTAGE  MONITOR

Ol L\GAT. LEVEL

INDICATOR

+6 T + 15V

+9 v

_ h PROTORESISTOR A
Ri r Rz il PIEZORUZZER.Y L
1ok <7 12K [ o (o)
3 741 > NG . Q1L 2INL2ZL
IN O——+ Ty W ey ~ AN —AE
(010 +V) RZ 141, SN \S)
. = ngiom?ﬂ 4 N E
WIHER . THE INPUT. VOLTAGE. .15 100K \I INQ1 Y
O, THE LED GLOWS.. THE _LED =
SWITCRES,  OFEE  SUHEN  TRHE INPUT BUZZER  SOUMDS. MIBEN. LIGAT
VOLTAGE RISEs. 10 A LEVEL FALLS Th LEVEL. . DETERMINED EY
DETERMINED By R1. EXCHANGE B2 . EBeEVERSE CONNECTIONS TO

CALEMIE CTIONS

1o PINS 2. AND.Z

PINS 2 AND 3. TR . SOUND TONE

0. REVERSE OPERATING . MODE. WHEMN  LIGRT  INCREASES.
[l BARGRAPH. VOLTAGE INDICATOR . DLIWiNDow' COMPARATOR
+9V +ay
R1 é _ b PROTORESISTOR R
100K g‘ Rie ‘&/-]\ JR?_ J RS l Rie
= ‘_"\3 LED .. .AK (,é/\ 5 10&45 . glok 5 LK
RZ ;5/; 2 \rﬁ‘ DDA, A - 4lJr“f\ i
1K i Yy & -39 >*"
< - ) R3S Do _NeT
i 3 LED Lk 100K ) SUBRSTITUIE
R3 iy LA AAAL 1 ) Lo XE
VA I i 27 iHp=—cia
< - RS iy Qi\}s
. 2> LED. ALK < R1..S R4 IN2222
RY ;:f‘g'\’-‘f l—AAA 1M 10K "
1k 35 gl 4 l > [N
2 - R3 = LED.1 _LED?2
1P LED... 1K
BS :;‘f\ﬂll/i AN SET B1 . TD  SENTER . POSITION,
w35 1o | Y TURN. 0FF LIGATS__AND. ROTATE
2 o B2 TUST  PAST.  POINT WHERE
& l . Ok T USE LED.Z GLOWS., CLRCWIT  WLL
IN | L 741, EvC. THEN . RESPOND._LIKE  THIS:
‘“ (R1.& R3. _CONTROL RESPONSE)
LEDs  GLOWL. IN _SEQUENCE AS DAR ¥ > L1GRT
INCUT VoL TAGE .  RASES . 21 LED L. S OFF - ON— 3 QFF
COMNTROLS _ SEMSITIVITY. LER.Z .5 ON = OFF > oON
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VOLTAGE  REGUIATOR CIRCUITS

I EWXED  OUTPUT. _LIME POWERED.  SUPPLY
TOAC o2t
LINE 5. < 1 | - BRIDGE. RECTIFIER
§ e S 2N )
) 120v. VU= see < Bt = - 4
j LOHzZ Oﬂ \U/ " cL cz TR XX Veur
POWER cﬁj ‘ ] P 1';-""' "
CORD.. 11 Q1,02 A% ca T
(SEE. . BELOW) 2000 uF 35V // AME -
TS L BASIC . SUPPLY WAL L DELIVER UP TD REGULATOR Ic
1.5 AMPERES AT IHE RATED QUTPUT 78055 MOLTS
LE. . PROPERLY. . HBEAT SUNK. You. .. MusT 283123 12 VOLTS
UsE B TRANSEORMER  BATED AT THAF RSS2 1S NOLTS
PROPEER MOLTAGE AND  CORREMT.. .THE
REGLLATOR .. MLl "shouT  Down' IF THE cHIP E&w‘&u#\HEAT SLNEK
BECOMES . OUERKEATED FoR.  BEST RESULTS o - TAR
APPLY. . SILICONE  COMPOUNMD RETYWEEN  TAR T8Xx%
AND REAT.._ SINK ALL. . COMNECTIONS 1= AN
0 THE L AC L INE  MUST.  BE  INSULATED - L 2= 0uT
OR e ENCLOSED - 132 3= GROUND
AL VARIAELE OoUTPOT . POMIER. . SUPPLY CAUTION: AC LINE
CPERATED  CIRCuUiTS
T AL e 51
LINE 5 _ CQ | ! RRIDGE RECTIFIER R2
o~ PRI = |%e Pand ) 240
) 120y X1 cpe —<C B1 . ool ~+
~/ oz X1 S 317 < Veur
POWER = l | LCL .l ce P
CORD A T1 T ADT ]
(SEe .BELOW). .[C1,C2 Ri oy (A5
INSULATE .. OR 2000 uF., SO SK_AMACLLIMET
EMCLOSE  COMMELTIONS 1 Sov
THIS ADJUSTARLE  SUPPLY. WILL  DELIVER Z11K ﬁ"’\ SOUT 2177
FROM. 1.2 003 MOLT S AT UP D / \ {CASE\ \lfwﬁ
L5 AMPERES.. Rl COMTROLS . Veur. & )<
(E.  NovsDOES _ NOT G0 70 1.2, VOLT Ll s \ADI l217
MANIMUM, BRI  MAY NoT RBE. ABLE _TO H l\'\‘ﬂ‘;
ACHMEVE SOEELCIENTLY . Low.  RESISTANCE.) \‘k YL U “ U
LW N\
T1..SHoutD. HAVE 25 vorT. (oR. _PIGHER) N 87/ A 4
SECOMDARY. AND _BE RATED . FOR .2 N/ pd / \
AMPERES QR..MDRE., — ADI out IN

125




TIMER CIRCUITS

0 BASIC. TIMER.

TONE RURST. _GENERATOR

A9V btopos anaiy tAv a1
s . N A AMA
: Js 14 pro LA Jrl |E RZ
S 1 3~ 2o § 1K 4 a7k
2w |sss [ oLl d4) 7] 7555 |= RS
G TV 1m I RZ bodoox 1.
) j R2 \ RELAY S 24k T~
. S 10k 50041, z SRSl C2
+ el -3V l‘v 2 1K 100
Tl sS4 Loc _ MF
10 uf ez IS or Touf Gt
O F l o — B
RG Qi 2neze (o)
= L 100 _AAA %/ sn|

¢ EZ|SPKRT.

PRESS  S1. . MOMENTARILY..TQ.

STYART TIMING. . CYCLE. . RELAY

LWILE L BE

ACTOATED O PULLED

EMITS. . A TONE. RELEASE 51

i) UNSTH.  CYCLE. 1S COMPLETE ARD  THE.  TONE CONTIMUES
RLAND CL CONTROL L LENGTH . EnR . SEVERAL. _SECLONDS...Q2

QF . TIME.. DELAY WSE VERY

And.. B COMTROL CELAY..LL

LONG. . DELAMYS. CARCUAT . ML

COMTROLS _ FREQUEMCY. ( VSE

N58S.  ONLY .. 555 USES .. TR0

RESPomD. T  Loail

PULSES L TD0.

MUCH . CURRENT.L)

OPUWSE  GEMNERATOR

T LED TONE. TRAMSMITIER

) ”+S TO +15 V ‘i’q,}\/
J R1 ‘8 \4 NEGATIVE <rm 18 14 . J R3
iM ) . PULSES 270K % 470
71 58S | N 7] 555 1
B2... OR. |2 v . B7 \/ LED
(K. 17585 .. I < 1k 3 1w
2 2 _ | _ S e
. 1:._, _ = RL.CONTROLS lis VALUE S  SHOULN
i . EREAUENMCY e CIVE _ PULSE
Tes 1 -@01 . MTM BE LRATE OO HZ,
03 mF 0L uF 01 MF R4 AND C1..
. i COMNTROL..RATE,

USE T SuPRLY.  PUILSES T0

USE. . TO LIEST. LIGHTWAVE

DIGITAL. .. LOGIC

RECEWER 3.,

CIRCUITS, ETE,
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CULAGHT /. DARK . DETECTOR
THY Ri.AND C31 CortTROL
TOMNE FREQUEMNCY

RL. S = L WHENM ST (S . 1p
4K 5 . PHOTORESISTOR PO ITAON "L;’ THE
74555 N S1p_ob SPEAKER . EMITS A
RZ o 14 2SN\ 4 LTONE. WHEM  LIGAT
1K é 1588 \// LLOMINATES,  THE

2 2 3 7 St PHROTCRESISTOR.
le ot B Py 0 PPDT MBAEN . S1 . 1S AN

el -;l; “‘ S SWATEH POSITION D" THE
.D'-mij ! R2 _\\_ ke SOEAKER . EMITS A
8.4l 1LOK ~ TOME.... WHEN THE

SPKR .| S1B ol CROTORESISTOR 1S

NOT . MLLUMINATED,

L2 - STATE  TOMNE . GENERATOR I EVENT. EAVLURE. . ALARM
+4y +9y
h
R1 | 14 Tay Ry 8 |4
2.2% < s¢S L SRz
3 2 M.l S58 .
tl 586 |13 <.Ri Ll OR TN
10 4,7k 58S Lo)
Re 1t 7 O
100K S oot PIEZO. BUZZER
2 S1 < Q1
?3 N30 1 B2 BAMD o1
. b R2 < RS e B4 COMTROL
01k LO0K D 5K . ™ | CYCLE TIME
23uE T 8 . AN/ les =
, 12 T C1:2.2 To 47 uf
9 Ci. & s1
] AME T R
7 Re S WHEN__ POWER.__\S._ APPLIED, _ THE
270 é S58 ENIERS. A _TIMING. CYCLE.
l +qv UMLESS Sl s . CLOSED. EBEERE
L SEEORE
- A Bl | THE. . CY.CLE. EMDS, THE  PIE20
ez 1 SPKRR BUZZER. . SOUMDS. THE _CYCLE
AuF] CAM. . BE  RESET ANY.__ TIME
S BY...LLOSING ST, NOTE:L S1
1- ToNE_ BURST.. MU . RO, CAN..BE . REPIACED BY. A
2. STEADY  TRNE.. JRLRRNANANDANAAN. SIMGNAL. EROM. AN EXTERNAL |
2 - TWo TOoNE  JInnan L Anen QIRCUIT.
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A ALTERMATING CURRENT, 18 26

O _onm's LA, 14,103

AMPLIEIER,..82.292.,.95,100,119,122

OPERATIOMAL AMPLACILE, 92 1787173

B

ATOM. .5
BATTERY,. 17,44

DPIVCRAL.. . LORPONENTE  le4
ORML AL, SPECTRUM , b2

BINARY., Bi, 89

PARALLEL, 20721,31,35, 69,37 .

RiPOLAR 48 511047105
CAPACITOR i B2, 227

PROTODIOOE,. 12202
PROTON o 62, k20,02, T

CIRCMIT, 20:-21, 82, 90

PHOTORESISTOR, 10.-11, 114-115,124

CM0S,.91,1385128
ColL,.38:29

PHOTOTAYRIZTOR, 26,115

PHOTOTRANSISTOR, IH-T5, 114,121,123

COMBINATIONAL . 86282, 90

PALTUILCTION o Y et 22,2 T

COMPARATOR, .33, 124

CoMDUCTOR.,..12 R 473

POMER.,. 14,11k, 125
PROTON,. B

CORREMT, 813,14, 15, 35,67

o PULSE ., 22023119126

DETECTC)P] 20-07
DIEFERENTIATOR . 37...

RC..LIRCMITS.,.32,94, 100
RELAY ., 25,718,114, 115

DIGITAL,. 29,80, 83, 91, 1162171

RESISTANCE .1

DlODE  44-247.,78,.82,101=103
DIRELT . CURRENT, 14,306,

e RESISTOR, 285314.6.9,.28

SAFETY. 18.2x5 . ap, 100, 111,125
¥ T ¥ ¥ Y ¥

ELELTROMAGNET, IS

SCR  S8.-89,..110

ELELTROMAGMETIC. SPECTRUM, 3
ELECTRON.,.829, H92:52, 62 (ol 10

ELECTROSCOPE AL 212

SERVE S, 20:21,31,.25,.69,77

SELUENTIAL 4 Re-~ap

e SEMACONDUCTOR., H243, 62263, 66y 00

FIELD - FFEELT, 52-56,.92

FLIP-ELOP, BRx89,.94, 116

S\GMAL, 22223
SILLLON HL-42, 02

(1)

GAIE.,. B0 82:-87

SINE. WAVE.,. 18

GROUND,. 21
INSULATOR, 12, 4%

SOLAR CBAL ., 102148
SOLDER, 48 ...

INTEGRATED. CIRCUIT, T8-95

SELENSID y 15

(INTEGRATOR., 27

LS EEA KER., 27

STIATNC ELECTRICITY., 10,106, 118

INVERSE  SOUARE LAW7CUS
1oh,..8 )

SWATCRCES), 25,16,.28,.80

JUMCTION

i

FET.,.52:252,.50,10
LASCR,. 1

TRERMOELECTRIC , 17
THYRISTOR,, S8~61,.110 - 111

LEME, 9,122,123

TAMER,.03, 106=.107,.110,. 126

LLGHT, 61, 63, (e=e8,.07,111,114,.122
LG HT. EMITTING DIODE, 4b., b=t 117

TRANSEORMER , H0.~44
TRANSISTOR , H8=-57,74-25,78.,83, 104

LINEAR LI0),.19,.92,95

TRAIAL, L0zl 111

MAGNETIC . FIELD,.13
METER .13,.25,114

TTky.91,.11L=112
UMMIUNCTION, 572,108 =109

MICREBHONE., 11

VOLTAGE , 14,45, 68..

MOSEET., . 54=585, 56,107
MULTIMETER, 19

VOLTAGE REGULATOR, 95,103,125

WAVE(S),.22:23

NOLSE 22273

WIRE,. 24

NUCLEUS, 8

WIRE = W.RAP, 27
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