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! c»hacu 'FOR. _BERRORS.

AAID. LoMSTRUCTION. | METHODS  MAY CAUSE TME .'

.~ CONTROL | OVER | THE LSE o WHICH THE

. ComMnERCIAL LSE,

| POPULAR ELEGTRoMICS. | 1 14
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_ GIUEN.
__RADIn  SHACK

_ THIS |Book I-M:E.Quti_ﬁi ;mnnnb

PPPLICATION
CIRCUITS | AMDB._ClIRouITS DESIGWED. BY THE @ |
Adrm EACH CIRCUIT |WAS  ASSEMBLED AND .
TESTEBR  BY. T™E  AUTHOR  AS. THE Baok WAs
DauEJ.nm;n.. AETER = THE Book WAS COMPLETED,
mr: AUTHOR REASSEMBLED EACH <CiRduiT. T | |
MWHILE REASONAELE CARE |
S WAS EXERCISED :.m&_ BREPARATIGN OF THLS
Bt:ﬂk_, VARIATIBNS I  COMPOMENT ToLERAMOES

RESULTS You

. OBTAIM | TD | BIFFER FROM THOSE
MERE.

THEREFORE THE | AUTHeR Anp
hssumﬁ No RESPOMS(BiITY. FoR
'TME  SUITABILITY | OF THIS |Book’s
FOR ANY APPLICATION.

_SIMCE | WE HAUE NO L
UNFORMATION | I8 THIS  RBook. Is! PuT, | WE | | | |
IASSIDME  No | LIABILITY FOR. AMY DAMAGES
RESWLTING FRDM ITS WUSE.,  OF COURSE . IT.
1S, YOUR RESPOMSIEILITY To! BETERMINE IF
SALE | OR | MAMNUFACTURE |

OF AMY DEmct.’-. THAT IANCORPORATES AFOR~ f_:._.;.
MATION Al Tﬂf Book . INFRINGES |ANY | | | |
PATENTS, . COPYRIGHTS OR OTHER RIGHTS.

DUE | TO. THE  MANY | [WQUIRIES RECE\VED By
~RApi0 . SHACK | AWD THE |AUTHOR, IT IS MoT |
PosSIBLE T | PROVIDE = PERSON AL RESPONEES |
TR REQUESTS FOR  ADDITIONAL INFORMATION |
(CusTor  ClReLIT DESIGN, TECHNICAL ADVICE ,
TROVBLESHOOTING | AbuICE, ETC).  IF. You

WISH  TD  LEARN | MORE | ABOuT E:.'ﬁr-_rmu.ms;

SEE. _OTHER Books Ie THIS SERIES AnND.
RADIO ﬁHﬁm-cii "GETTING STARTED IN. . L
ELECTRoNIpS. ' | ALSD,  READ  MAGAZIMES Like

L CONTEMTS . | ]r

.-

RTRO SUCTIaN s

PENDULLM QUADRANT SWITCH 17

SWITCH-TYPE ALARM SYSTEMS T e

OPER-CIRCUIT ALARMS | b _
, . CLOSED-CIRQUIT ALBARM L . | | 19

18-14 |

EL ECTRONIC SENSORS S
GO-NO Ge. SERNSORS | L
ANALOG SENSORS | . . ._I,?l .

BASIC SENSOR CiRCUlTS gl 1

SENSORS AND COMPUTERS _" q ¥

~ TOUCH SWITCHES REBEY

= MULTI=LAYER STl Eix . 10
TACTILE FEEDRACK Swn¥fch | . ' 10 |

L WHI\SKER-STYLE LEVER, SwiTch . . AL | |

CPOFF W T T T el

PRPER CTYPSWITCH T Pt

PHONE PLUG ’SW\TC.’H 8By L=

TILT SWITCH C s

MUSIC WIRE *J!BRAT\OM %ENQGR. MBI

PIEZOELECTRIC vIBRATlDM SENSDR 15

PENDULUM SWITCH R T

. INTELLIGENT SECURITY ALARM. . 20- 11
FIRE OR WATER ‘SEN%OR Fha

CPUOLL SWITEH =L T TEns z

| 23 |-
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VOLTAGE SENSORS
ANALDG PRESSURE SENSOR

_ PRESSIRE-TO-VOLTAGE SENSOR

STRAIN. SENSORS
STRA\M SEMSOR . APELICATIONS.
 STRAIN SENSOR DESIGNS
| STRAIN SERNSCR RELAY
STRAIN SENSOR TONE GENERATOR
_STRAIN  SENSOR | AMBLIFIER

MAGNETIC FIELD SENSOR

MAGMNETIC FIELD SWITCH
MAGMETIC FIELD AMPLIFIER |

VIDEO MONITOR SENSORS

VIDED MOMITDR TORME ELENERATOR
VIDEO MOANITOR RELAY CIRCLITS | .
VIDEo MONITOR SENSCR PROGRAMS

LIGHTNING SENSOR.
INFRARED SENSOR

IMERARED SWITCH
INFRARED AMPUFIER

POLARIZED LIGHT

PCLARIVZED LIGHT SENSOR

INTEGRATED LIGHT SENSDRS

LGHRT=-TO-TONE SENSOR
IR REMOTE LONTARDL EEHE:-R
_ LIGHAT ACTIUATED RELAY

QPTICAL LEVEL SENSORS

VARIAELE TOMNE LEUEL <ENMSOR
SWITCHED TDME LEVEL SEMSOR

 24-08
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\NLTRGDU CT]ON N
ONE OF THE MDST (MPORTAMT E?Futn.rmrdﬁ
__of ELECTRQMICS IS/ THE USE OF SENSORS TD.
__ _DETECT AND RESPOND TO EXTERNAL STIMULL
| suer| AS ToucH, PRESSURE., WATER, HEAT,
L\GRT, maue.ﬂc EIELDS AND 5O Fap.*rm THESE
__ARE mmus THE SENSOR APPL\{:ATJGMS IMITRIS |
Mll~ MOTEBOOK .| YoU CAN MAKE. SOME SEMSORS. .
AND MANY. SENSDRS  AMD SENSING SYSTEMS |
ARE AVAILABLE FRoM RADID $Hﬁ.:i<. STORES |
AHE Rﬁmn SHM'.L:. UMLEH'E‘EEE} . A

|_ =t = B e | BE5 :.

[___-_ 1 THE | uﬁlﬂuttnus ‘141. nPE.RAnmAL AMFLIF:'ER.

_ IS USED N THIS  MINI=NOTEBOOK.,
ICAN SURSTITUTE MEWER OP AMPS IF You t:nr.!

VOLTA GE. BE SuRE TD CHECX. 1H-,E. Pin GI.JTL!#JE. '

2. UMLESS OTHERWISE SBECIFIED, USE 1/H aufe.

| - -

AT LEAST THE POWER. SuFPL‘r VOLTAGE.,. IF| E.xhr:T
. VALVES ARE UNAVAILABLE , YOU €AN usuﬂLLy
[l SuEiTimm._UALUEs WITHRIN 10 10 20 %I ﬂF

a—y

. THE. SPECIFIED (VALUE. . e

S;ALLuAH’S BUILD A TEST uEumH OF A . |
_CIRCUIT. onN A SOLDERLESS EEEADE@ARE |
BEFORE MAKING A PERMANENT u&ﬁ.amm
ITHIS WiLL  ALLOW YOU TO MAKE MnDJFlCATIEHS
TO THE cmcunf | =) S Y N A

b abad : : - . | | ;
SRFETY FlRST L1
1. Pomﬁw. SENSOR CiH.ﬂUlTE LUI‘TH EATTER\E.E*
1o Bt YOURSELF SENSOR CIRGUITS ARE NOT
.| |APPROPRVATE FOR MEDICAL APPLCLATIONS OR

o WHEN HLJ}AF\.H L»]FE OR SAEETY IS AT R’lﬁbﬁ.s

DE'S-IGN' TJ‘P?S T :":f__;‘_l
ELT You. _

35___4__HQT EXCEED 'THEIR MAXIMUM POWER SUPRLY L ..5._]

| WATT RESISTORS AND CAPACITORS RATED FOR. |



ANALOG SENSORS

MANY KinbS OF BNALOG SENSORS ARE
REJ!-D[L‘! AVAILARLE., '-:;am‘.: oF "n-'u:-_ 'Mmr__
CDHMDH ARE. ElE.'S:'.E.lEEb Hl':ltﬁ. A

PHOTOF RESISTOR 1]

AN ELECTRONIC SENSOR RESPONDS TO AN
_EXTERNAL STIMULUS SLUCH AS LIGHT
SOUND, PRESSURE . VIERATION OR TEMPER A~
TURE . Muﬁ:r EEN':-;::RS CAN EBE PLACED (N
ODNE OF Two CATEGORIES! SIMPLE GO~NO GO
SENSORS THAT AdT MUCH LIKE AN ON-OFF
SWITCR  AND ANALOG SEMSORS  (WHOSE = -}
OUTPUT IS PROPORTIONAL TO THE '.‘-TIHULUS.. | LIGKT- SENSIT\UE. RESISTOR
: -  wkosE RESISTANCE EHAMGE&
Lm‘l'"H LIGKT. . = e

: GeEN SO AT REEE RN )
l "ELECTRONIC SENSORS
4

GO NO GO ‘SENSORS

GO-ND GO SENSORS ARE ALSO. KNOWN
. AS ON-OFF, NES-NO OR BINARY SENSDRS. | |
 SOME. PRE  SIMPLE MECRAMCAL DEUILES |
| SUCH AS MAGNETIC PROXIMITY SWITCHES
AND VIERATION SENSORS LIKE THOSE USED
N VARIOUS  SECURITY SYSTEMS. |

- PROTOSE T L

_ L\GMT-SENSITIVE DIODE |
L WHICH PRODUCES A CURRENT
MR T R&sFausE. to L\GHT.

THERM\STOR

] .TEMPERFTURE'EEH‘MTHUE
.. RESI\STOR WHOSE RESISTANCE
_ CHRANGES WITH TEMPERAWPE.

~ MICROPHONE.

_ SDUMD-SENSITIVE SEASOR

C WHICH PRODUCES A VDLTAGE
OR CRANGES A CAPACITANCE
__AS THE SOUMD LEUEL CH&HGE.E‘;

i

_ MAGNETIC REED SwiTch  PENDULUM SWiTen | |
(MArsu ET 'iemshﬂ) (MIERATION SENSOR) .

SOME. em-mu.sm SENSORS INMCLUDE AN

ANALDE SENSBR . AND A CIRCUIT TRAT

| SWITCHES (ON (oR OFF) WHEN THE AMPLITUDE

| OF WHAT \S BEING SENSED EXCEEDS

. C(oR FALLS BELDOW) | A CERTAIN LEVEL,

: QFTEN THE POINT AT WHICH THE CIRCUIT

| SWITCHES CAM BE ADIUSTED BY ADD/NG

| OR CHANGING THE VALUE DF AN EXTER-

| NAL P.EEl'ETaR OR BY A DICITAL SwuiTeH
__ARRAY. | 4 _

b

5 .PiEzoELEcT‘Rm

. .Mﬁaiﬂus ¢aveTAaLS or d || L L
CERAMACS  wHICH Fﬁ.mnur.ﬁ.

AL NDLTAGE WHEN BERNT, |

. MIBRATED OR SUBJTECTED Tu X
,__ME.CH&MHL:&L SBoCcK. | ‘| | L2




TBASICTSENSOR CIRCUNTS [ 11T SENSDRS AND CDMPUTER"S

ELE.C.TE.QMIC. SENSDRS RE&UIRE A DEUH‘.E_ | GD mea SEME&RE CAH EE. EA'E:IL\‘ QEM- :
THAT | INDICATES WHEN SOMETHING. HAS BEEN) . L.‘:’E-C.TED ™ QnmEuTERS ﬂHD Dlc1TAL cmcun:s
SENSED, THE INMDICATOR FOR A SIMPLE GO~ | . [ |
Mo GD. SENSDOR SUcH AS A MAGNET SWITCH | L MAEME:I' - | L anPuTEE. . !
CAN BE A LAMP, LED OR BUZZER. | o=l J’"T MACKRET | (MOUSE SWITCH 4 |
5 G5 0 A | - IS s o [ B L YT suaTER | TDYSTICK SWITCH
MAGNETL  MAGRNET _ ol 8 A e e 1 u L OR  PARALLEL PORT.
\. Vit Swi ITCH ~_LAMP. IS N L L4 0] il
a9 : T ON oMLY Hiw | | L g oo RS LS
:j EHTTEE‘T) ]k HEN A | y R O e o = o S U B 8 4 7% B
__ 4 L _MBAGNET. S e L ! | N R .
| il LAMP | IS ?'p.E-gﬁuT i x . ANALOG SENSDORS REQUIRE A C\RCU|T, THAT
¢ L TRANSFORMS THE SIGNAL FROM THE SENSOR.
L. INTD DIGITAL FORM THAT A COMPUTER CAN
L _ =l Vb Laic 8 0] 4] L UNDERSTAND. ONE | APPROACRH IS TD CHANGE |
THE OUTPUT DEVICE FOR AN ANALDG SENSOR | THE SIGNAL |[NTD AL STRINEG OF PULSES
_ CAN BE AN ANALOG mz DIGITAL METER, = WHOSE | FREQUENCY. (S PROPORTIONAL TD | THE .
AN OSCILLOSCOPE of A CoOMPUTER. =] | AMPLITUPE OF THE SIGNAL, THE COMPUTER
{ E@AEB IS THEN PROGRAMMED TD COUNT THE PULSES.
\ Ly | ANALDG | Duium:-:. A laiver rimMel 0 | [T | L AHRAL
X V4 e : :
- —a- E. AP AL — . by - i -
. i DiGITAL | | |
\ La METER | , UDLT;.EE
‘ THERMISTOR  FREQUENCY
P 4 \ el B CONVERTER
PATCH . e T L . el ] k..
L L O P b SIGNAL. | | VoLTAGE | L | | . FREQUENCY
. MARY AWALOG SENSBORS REQUIRE A CIRQUIT 10 A 4 274 ) bt =
. TO PREPARE THE SIGNAL FOR AN QuTPUT | i ' |
: INDVCATOR,. AN ESPEC|ALLY USEFUL CIRCUIT IS ﬁr-a ENHLGG ™- ch?,rmL chUERTER, (A/n CON- |
. THME OPERATIONAL AMPLIEIER (0P AMP). THE .. NERTER) CHANGES A SIGNAL FROM A SENSOR.
OP AMP CAN TRANSFORM THE TINN CURRENT | | _ | inNTo A BINARY NMUOMEBER FR.QFDR.TIEHAL 10 *m&
__FRoM A PHOTODIODE |NTO A VDLTAGE THAT (S| | . hHFLu:runr:. DF THAE SIGNALL | | 1 |
EASILY | INDICATED BY A METER. | | - { 4 LU RINARY
Sl | W -] Ll ) % Ty T AN | .
PHOTODIODE | y{ L ANALDG | __,../
. ouT PUT. B S
s @i— VOLT AGE . | B DIGITAL . ____,_,
LiauT | i | P | CONVERTER _,,_—’-' |
73 o T OP ARMP s IO ' - i F 4ood £ 4 = 3 o= _._F
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| uﬁ.E &L ETﬁNL‘L&P.b SLJJITL'I-J WHEN | PnﬁiLELE
|| FoR| SPECIAL APPLICATIONS | OR! FOR ULTRA- |
= THH-J EMLTEHE& TRY. J’H;E_':'.E. ﬁwJTEHES. B

- — | g I' * 4 -I

J\f'tLILTl LJ—WER SWlTCB‘ T

" -;__.__4._

1 :'.:_I-i '_q'l'_' _"“‘. T.
TGLICH SWH’CHES WE SRR T_.'.--L f

e =

} !

__'r ‘nn E.Aur‘IER‘t anf_.ﬁ.aE.D C!-Rﬂultﬂqﬂﬂt.‘ﬂ __: , ] T
A -IOVERKEAD TRANSPARENCY FlM WITH . | | |
| BlUMINUM FoIL. SRUARES, ATTACAED TO LOWER | | |
I.L_ SIDE. WITH tE.ME-_mT PR _DOUBLE-SIDED TAPE.. | | | |
| B~ SAME M’TENEL_&S A wl‘ﬂ-l A HOLE | L:1. |
T} ﬁucﬂ&.b AT, _EACH [SWITCH POs|TION, L - L | [

L} 1) N Bt 1) |

|| 6 ~MARE, ETECHED (CIRCUIT. BOARD, AS| SHOWN
|| | DR .PosiTION SWITCH ELEMENTS, OVER FaiL
J Pn.TIE.RN (sd A PRE.-E.TcHEn Eahﬁ.m‘

. PRESS |

FILMOWITH ALUMINLDM . |

!_ To LOWER SIDE Anp. | |

’E—ETCH&D CiRCuIT BOARD . |

E," N . WITH _CoME | m.__.__ *. ]
' - _IG_ 1 T = | b, ! i :_ = & = e | _.I L |_ — ___.!_ P
| } ] | | | | | | | 1 5 |

'ﬂﬁamgm TEMSP&EMI;T__ 1z

Foil CEMENTED OR TAPEDR

.-I- . ; ! _{C;E._HENTE-H_._J:*. TAPED m_d. 1

~ WHISKER-STYLE LEVER SWITCH
| ATTACH. STIFE . Fms'rw. E.DD OR | MUSIQ |WIRE. T0
, MOVABLE LEVER ON A LEVER SWITEH To ME.E
h MHISKER ﬂqu:H hied AL
- - MY L ;{JFEFI

'.#\LE-IUE;R wshakeER | 0L
SWITCH. . (A B- SEE Eﬁmw)

WHISKER |SunTCH APPLICATIONS . f HENR

ROBOTICS - SENSE PRECENCE OF ORTECTS, | .

__INDUSTRY ~ HANG . WHISKER  OVER COMNVEYOR [ECT | .

. _T0 DETECT CARTOMNS AMND CRJECTS PASSING BY. |

i ™ 4 T L =i : i == T1F g =] } o : .
| RESEARCH~DRAG WHISKER OVER Spib OR GRASS
.| o DETELT. AMD! CounT Rocks. AmD PLANTS.

PH‘*{SICS OF LEVER SW]TCHES

j THE WHISKER SWITCH
\S A SEconD CLASS LEVER. FROM PD‘STHEE SCALE.

AnD RULER TAPED TD.

. Resuirs gelow| | ||

ARPLIED PINOT . SwWiTcH LEVER .RULER
 FORCE : WAS, PRESSED AGAINST
- SCALE PLAT FDRM.
| .A-(r,tu«) FGRCE{ﬂ_\,rn.ms)
| RE'sn.a-rAmcE_C?un.;.ﬂupt B0y Yya o
| 1s ) B~ L
Ll b bl -l ool § 4 A el 1L iR’
FOR AN IDEAL LEVER. 15 e 1
| APPLIED FORCE »x A =

- __RE'&IST ANCE FORCE=B . | | :LDUHCE."?.E.&E ﬁﬂms

. , fe 0L A | S 5
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“ PUEF SWITCH |

Biow . | | Tuge . | | 4 E.nPAmDﬁELE_
L MERE ¢ '&"'annﬁﬁ._
| - b4 W B | U £
] 1 STSWITEH

——

A PUFE SwnTcH IS r.Lq';'.EI:: BV AIR Pﬂusuma
DR SIMPLY BY BLowiME| INTO A TUBE., PUFE
SWITCHES ARE EXPEMSIVE. AND HARD TO FEIND
BUT Mou CAn EASILY MAKE THEM. OF THE

VARIOUS K(NDS! T WAVE MADE THE T‘rF‘E. suﬁawu H

HE_F:E | THE MQ<T RELIABLE.
P’{:‘,-wc_-lpLE-_ of ,::FE.-R.A'rmM:

MOISTURE IN YouR EREATH. Wil cOMDENSE
INSIDE THE TUBE AND CAUSE A SWITCH MECHAMSM|

TO CORRODE OR sTick. THIS HMETHED KEEPS | {0 '

MOISTURE AWAY FROM THE SwiTcd. BELOW (5.
A DEMONSTRATION SwiTcH  WHICH CAN FORM |
'I'HrE Efxﬂs E}F A wﬂEHiHG FUEFE EUJJTE.H... E s

Aﬂ.u ER\UM EIHDER: CLIPS: '

- Pﬁﬂlﬂﬁlml.‘l; E#Lr.:m:_ud-

CLEARN TUE'.E‘

LEVER SWwITCH .

__THIS| ARRMGEHEMT p.u_uuus ‘inum M
AUIVCKLY MAKE A DEMOMSTRATION E'uFF
SWITCH.  FOR PERMANENT USE [NSTALL N | |
| AL PLASTIC Box CoMMECTED | TD THE OUTSIDE
Blowl (WORLD W(TH A BRASS AQUAR\UM TURE |

HERE _JUNCTION AND SWITCH WIRES. |

T R | _ ede gt 1L} 4

s ¥ | -

= . —| ; ' i | | " - ! =i .I.-—_ _l_i. -1— b— : - ' |
| I | | i [ |

| EE R | L - x . u .
| 1 | | 1
= e . i |

SMALL mE_muH. :.. . 1

S . s e

I " - " i | s e S - e - _ * . . ' i |

: P.’&'PER CLIP SWITCH PRESS
E la=3ly 1
| L XN L SCREW
L And L
- i v
WIRE e
. — R i "!HIRE e —il
=22 SCREW, NASHE'?-.:P\HD uuw*_,i PAPER . cup L1
PHONE PLUG ‘:WlTCH ]
na o P e R E‘.aLBER wRE_
—=-——) IACROSS THE |

.‘I'E..E. kAL uﬁLS 25

| — — — — +

IMSERT PLUG 1N TADK P" /7308 ol ArTacH. |
TO CLOSE SWITEH. iz KNOTTED CoRD! |
PULL PLUG FROM TACK 11 10 PHONE | |

L _“._; .:"” |
TILT SW]TCH p b ] j LN e

 THIS| SwiITCH ::LD‘-ZES wuﬁm A L
STEEL AIR GUM SHOT (B) RawLs | . |
AGAINST THE TERMINALS IN AL |
A/8-INCH PRONE ! PLua, INVERT | .
PHONE PLUG Tc: -aFEm SWITCH.

| | |

 PROTOTYPE USED IML-'FLATEP -

HS ER COATED u..'u-rH FL i
LAYER OF PROTELTIVE LACQUEE |
WHicH DOES | NOT ConDueT | .
ELECTRICATY. THEREFORE. T | | | |

PLacep Rel N anau_ HOLE. Enm

LN wooD, MELTED SOLDER OGVER | |
IT AND PUSHED BE FROM HOLE WITH L

. SOLDERING IRON, (BE WAS ROT!).

R e e L

| | |
TO OPEN SWITCH. WY B ewe cq.-:ur;n. '_JL_
| =

= S5




MUSIC 'WIRE VIBRATION SENSOR
STORES) IS STIFF STEEL WIRE THAT SPRINGS
CMARE MANY KINDS OF TILT AND VIERATION
ONLY FOR RATTERY-POWERED APPLICATIONS!

Mus|C FiSHInNG
WIRE. W ENGHT

~— SEREW
REDUCE SENSITILITY
BY MOVING WEIGHT

’ gd,@;__m—wmnaa' CLOSER TOCLIP OR
BY INCREASING GAP

= <—50LDER EETWEEN WIRE END
LG AND CpbPPER FOIL.

A BINDER LEAD FSHING
CLIP WEIGHTW__

ciﬁ.:‘.u \T BOARD

. =, &“” (MO COPPER)
: 7 ey | —— = \
i"i : I- ""W.PH..SHER CIRCWIT E0ARD
(coPPER CLAD)
’. @-ﬁ-uur
i I HARDWARE.: 6-32 OR 8-24

MUSIC WIRE (AVAILABLE FROM. HOBRY AND CRAFT

BACK TO ITS ORIGINAL POSATION AFTER BEING
BENT GENTLY. MuUsSic WIRE CAN EBE USED TD

SWITCHES THAT WORK IN VARIOLS PoSITIONS.
DN . USE DO-IT-YOURSELF SENSOR LIKE ’n-l'.'i

TO BUZZER , LIGHT OR ALARM.

PIEZOELECTRIC VIBRATION SENSOR

CERTAIN | CRYSTALS AND CERAMICS BEND IN |
RESPONSE TO A VOLTAGE AND GENERATE A
VOLTAGE WHEN BENT. THIS PROPERTY IS THE K
PIEZOELECTRIC EFFECT. A PIEZOELECTRIC | |
BuzzER ELEMENT IS A SENSITIVE UlEEA;nM
SENSOR, . .TRY THIS Ll ey

TAP

PIE.EG BUzZZER E.LEHEMT‘ SUPER | BR\GHT L&'.u .f
TAP THE PIEZO F-.LE.HEMT' WITH A PE.rac.n. WHtL,E
LOOKING |nTO THE END OF THE LED. EACH TAP
WILL CALSE.  THE LED. TO. BLASML | [ . . | | | L]

THE SETULP BRELOW IS A SEISMIC SENSOR. | L
THE. VERSION I MADE DETECTED TRAINS |
1 MLE (1.l RM) AWAN., CONNECT THE _,
LEADS FROM THE PIEZD ELEMENT To AN |
ANALDEG VOLT METER. SEISMIC VIERATIONS, | L
WILL CAUSE THE NEEDLE TO JUMP VP TDIA | 1 L
VOLT ©OR SO, THE WE\GHT cAMm BE A LEAD | |
F{ENHG WE\NGHT OR A Q-voLT EﬂTTEEH

Lo LRkl T CEET T

PIEZD ELEMENT | |
£ (HALF OVER EDGE . .
RULER OF BOTTOM Em:ir.} et

i) CONCRETE | WEIBAT muua-l |
Aol | L BlORR. | CLOSER TO BRICK
; ARl REDUCE SENSITIVIT

15




PENDULLM SWITCH

PENDULUM SWITCHES ARE IDEAL FOR
- DETELTING TILT AnMD VIERATION. THEY ARE
USED  IN SECLURITY SYSTEMS AND SEISMICQ
SEMNSORS. PERMDULUM. SWITCRES ARE
EASILY MADE FROM READILY AVAILARLE
MATEEIHLS HERE'S DME You CAN AMEKE .

.' = | i+| b J "
__;Iill[ < = = SOLDER LUG
. L R1 - - WRAPPING
\A; - Av . WIRE
P21 g i *-.-“-""L ERACKRET
._'®+ ’ -~ WASHER™
| _ pzv Je——— CHASSIS
Loy \<— DPTIONAL
{ 1B & SECOND |
i 7{ | SENSDR
PZ1 AnD P22 DECK |
ARE PIEZOELECTRAL .
BUZ2ERS. OPTIONAL
. T DAMPING |
LEAD FISHING FLuuib |
WEVGHT (MINERAL OIL)

® WASHER— USE TINNED WASHER . SOLDER. A
WIRE TO WASKRER, CEMENT WASHER OVER HOLE
DRILLED N THE SENSDR DECK. L

CUASSIS 1S PLASTIC oR METAL ENCLOSURE ., | I

SENsoR DECK |S CIRCUIT BOARD MATERIAL
CWITHOUT COPPER FollL). SEconND SENSOR DECk .
KAS WASCHMER WITH LABRSGER HOLE THAN
WASHER N UPPER DECK. THMIS PROVIDES A
SECOND _SianAL ﬁ.s TILT OR. VIERATIOA IS
INCREASED, | I -

o 1

PENDULUM QUADRANT SWITCH
REPLACE THUE SIMPLE GO-NO 60/ WASHER
SWITCH bN THE FACING PRGE WITH A
CIRCULAR ARRAY OF FOUR oR MORE SEGMENTS

ARD You CAN MAKE A SWITCA WHICH INDI=
CATES THE DIRECTION OF TILT OR VIERATIOAL

Ay, | C(uF) | TONE(HD
_ 1 EE ) 50
R1 P LD 41 1 itie 1116
100K < 047 | 230
- L W22 | 480
L. . .010 | 1200
RZ g b S25 L |51
1k Y D = 5Ly
) ,[ 2 _ SPkR
SELECT L . L0 nd B
VALUES  |DIRECTION |4 4k T
FORC  |OF TuT _
FROM | conTROLS | B
TABLE TONE 3
ARBOVE.
| ) TO0 PENDULUM
—1 + :
USE * I8 AN L e _|use A
DR LARGER DIFFERENT
COPPER VALUE FOR |
WIRE TO EACH C
MARE TO GET
SEGMENTS | @ |4 ToONES
NON=- MOLES
CONDUCTIVE SECURE |
BopRD SEGMENT
) A WIRES
T f"_
17
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SWITCH-TYPE ALARM SYSTEMS IMPROVED OPEN CIRCU IT ALP\EM

MANY SECURITY ALAR M SYSTEMS USE

| 12 B o RESET . ALARM
 ON-0FF (SPT) SWITCHES tb DETECT OPFEM | | B _Fswieh
DooRs AMD WINDDOWS oR VIERATION. MAGRET : 'E-H ! 1 A
SWITCHES 4 METAL Fole (luHicH BREAKS | | | _ olo BE/
WHEN A winbDow 1S BROKEN) AND VIBRATION NORMALLY
SENSORS ARE OFETEN USED. | QPEN | Y G
A T | SENSBR. T ] _
| b / | | SWITCHES
TYPICAL MAGNET SWITCH /4( N | |
et ISt |S% q vpLr 7 e S|
| . Y , Soodl. T Bd |
< ,{i ﬁ );?; THE RELAY. |5 e LT gas |
| NORKALLY OFF I
'S s

L WHEN A SENSOR SWITCH IS CloSED THE..
. RELAY PULLS IN AmMD THE ALARM STAYS ON . |
CUNTIL THE RESET SwiTcH IS OPEMED.

THE CIRCUIT <CAN EE DEFEATED BY COUTTING
A SWITCH . me_ BEFORE CloSING A EEMS&R. |

CLOSED- CIRCUIT ALARM

18

BAS|C OPEN GRCL”T ALARM THIS CIRCWIT MOMITORS THE _ALAEM .
| - _ SENSOR SWITCHES COMNTINUOUSLY, S S | |
SENSOR ___PAnAC ALARK THE ALARM 1S ACTIWVATED IF. . | . |
SWITCHES SWITCH A SWITCH WIRE 1S CuT. i 5 TED '
AN { T | THE RELAY DRAWS CURRENT . | o ¢
_ _ - L] | CONT INDOVSLY. —4_
- - 1 e 4 S L 5T | | 1
' )!? } } O LS, | s1 RELAY | = ] o
| - GI_ o=t 9 VoLt = L
-T- j T - ‘I' - |  NORMALLY=  S00d1 . i
' -— 4 ol -2 S'E.-.E._..CLG"SE'D : . et
. Bl j=2 e |  SENSDR : | Sq_l _ ,
ALBRM | (RELL , SIREN, Byz2ER OR LAMPY S | | | | SWWCHES X AN
ACTI\VATED WHEN A SWITCH CLOSES. Bur | . || & 52 ]  PRESS. SA L . |
THIS CIRCUIT IS EASILY DEFEATED SIMPLy RY i o : : TO BCTIVATE J
CUTTING A WIRE., A -



INTELLIGENT SWITCH SENSOR

WILRED SECURITY SYSTEMS ARE MORE.
SECURE  WHEN THE SENSOR SWITCHES
ARE NORMALLNY-CLOSED AAMND cnmuE:TEﬁ
N SERIES LIEE THIS: |

T HHNREED | baw 2y

WHEN A SWITCH 1S OPENED AN ALARM |
SOUNDS OR A LAMP FLASHES OMN. EBUT .

THE CIRCUIT DOES NOT |NDICATE WHICH |

—SWITCH 5 |[OPEN. THIS cCIRCUIT DOES: |

1K 2.2K

NORMALLY THE OUTPUT. 1S CLOSE To O
OHM,. WHEN A SWwITCHA 1S OPENED, A

CORRESPONDING RESISTANCE APPEARS AT

THE OUTPUT. WITH THE RESISTAMCLES
ABOVE, |F THE OUTPUT IS 2.2k THEN S2
1S OPEN, THIS METHOD ALSO INDICATES |
WHICH OF Two OR MDRE SWITCHES AEE-

CPENL WITH THE VALUES ARDVE . IF |
THE ouTPUT IS 5.5k JTHEN SWITCHES
2. BND 3 ARE. OPEN.

| IMPORTANT TIPS

USE. GREAT CARE WHEN DESIGNING AND.
CANSTALLING SECURITY ALARM SYSTEMS. |
EE SURE EATTERIES ARE FRESH AnD
TEST THE SYSTEM DFTF'_M.

20
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INTELLIGENT SECURITY ALARM

S1=S5% NORMALLY CLOSED MAGNET SulITCHES

RL- 10K (R1-R5: 1/4 W)

E’L = gz K . =170
. Wi A S 5
RY — 47 K ; /:#.LQ | -
RS —100 K S7  <PRESS TD TEST
o — -
nPEEnTE_ READOUT
1 RELAY (}'wu:.-r 5::-£&JL')
| RESISTONCE|
- \NDICATED !
| 4 - EY HMETER
AR REVEALS
PRESS AnD RELEASE — 12v | O WHICH
S8 TO ACTIWATE i SWITCH: |
: 137 I ) s OPEN |
Sl NORMALLYY Closed | PIEZO L -
PUSHBUTTON sSuhTCH | BuzZZER OH - |
| METER
S7: SPDT SwWiTcH f 2y t
- + N :

| OPERATION:

__IHTH

1. PRESS Sk To TEST. (BUZZER Wilk SoUND.)

2. \F P»LRELM. SOLNDS , TDGGELE S To THE |
READOUT PosSITION “rﬂ SILENCE BUZ2ZER . THEN
SwiTeH oM oMM METER AND READ THE |
RESISTANCE, (F RESISTANCE |5 ONLY A FEW
OHMS,. THE BATTERY IS Too u.JEMt. D PULL
é RELAY, | -



| | | I
| el LS e o o ; i

| | | 1 | |

— [ ¥ E -

-~ FIRE OR WATER SENSOR T PUEC ST T

THIS Makmw{ CLDEED SULITCH. S k:epT
CLDSED BY A SUBSTANCE THAT MELTS
WHER HoT OR | DISSOLVES WHEN WET.. | |
_ FOR SAFETY. THE Sw|TCH OPEMS (F AT . |
IS. DESTRAOAYED. 2 :

FIRE : PLACE SECTION OF BIRTHDAY CAMDLE |a)
"SENSOR  GAP. _SwiTcH MALL OPEN  WHEAN
WAX MELTS OR.IF clom™ES Pin| BURRE L AwAY.

WATER: PLACE ASPIRIN OR OTHER \WATER SHLUBLE
I SENSOR | GAP. |

TABLET OR CAPSULE

3 Eus

b . bR BUZRER WHEN n. DOoR.

LISE -nua  SWITCH Tt‘.".'r 2
ACTWATE. A LIGHT, SIREN

WINDOW OR MAIL BoX IS
OPEMNED. . THE VERSION, |

SHOWN . HERE |S NORMALLY | |

SWITCK CAn BE| BYRASSE

| BY eJThNG TS LEABS. | | L |

FOR noRMALLY CLDSED |

i
= Ea TS T E

. _DPERATION USE._E..mE._Suq.tIEEH_i__.-__

onN FACING PPGE . Awp - |
ADTUST StREuJ |SQ AT 1T

8

TOMEHES THE PAPER ﬂ;.[-.F

\nm PLACE ,

STRIP. MIGHT BE N
1F. You USE THE Mn&mh!.w

A quk.E.ﬂ._

MWHEN THE PuLL E.TRIE l_i
Aﬂ‘:

b

_1'._

. LLOSED SWITLH . USE SCREWS | |
L] j Nass DR CEMENT TD. MOUNT SwWiITCH,| |
_CLoTHES Pin-~/ CLOSED. ?GEEN.T PAPER CLIP el fal Aof Ll )

CNDRMALY

SENSOR. GAR:

'-;——H-ﬂn oR L+l SCREWS m.iq NUTS
i =3

1o —

hN == bie il MEAD OF, | |
ONE OR_[ROTH SCREWS.

S0 _CLOSING \THE. | |
SULITCH | WAL CAUSE

-~ APPLUCATIONS [ ONLY)

- PLASTIC M- CLOTHES | _TME | SCREWS TOo. P‘sﬂs. L

JiEmE —— E || _ PuLL STV TOGETHER AND MOT | | |
G OPEN Ll i | STRIP . SLIDE 0 OME . SIDE. | |
| (ACT\UATED) PLACE . | | W e L W51 T o) 8 1 )

| % CONNECTION | . CONMECTION _ } KORD T#1 1 | . PLASTIC PulL [STR) ol
WIRE WIRE AT = | | - T (S, cuT FROM PLASTIC | L
- R A 4 EACH SCREW . | - EYE MILK. pR SOFT, DRINK
| | | SCREW || Borreed 1 (L ||

! * |‘|'|'|I & %l I N FOR. EATTE.RTf-RﬂwERE.Di |

I S A LS AT

" }'
4|$|T‘

e L N O S
_f' QL | |
| _-— |

_PULL. TEL Emﬁ“‘['ﬁ.
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| VOLTAGE. SENSQRS_____ !

24 FEESHNANSSRNESNE

| {
e o | S - |-|.

| GO- HO(-}Q UGLTP!,GE EE.NSEE.S HHUE MANY | © | This BasiC COMPARATOR, mL-rAGE Sﬁmsﬂﬁ: -
LJS.E.FLIL_ EPFLLE.ATIDM'E- THEN CAN BE MADE, = DETECTS PRESENCE OF A WOLTAGE P\Ewﬁ. =) 4. |
USING zemta manﬁa an. mHPhRaTaEE.,. .y BEan AN ADTJUSTABLE REFERENCE VALTAGE.
|
. | | | +Cw IS oRaE
| .Z,_NER DIODE VGLTAGE SENSC:R IR | L Ter e bl T
[ L _|_ o h i b N P, F . ' . = § . =
..vm:meﬁ -j“q 1I>| | S .y |
L& E__;L.: L d o b e 1 S SR
- - ' | L _t ] .
LED WILL GLOW WHEN INPUT VOLTAGE. L
EXCEEDS ER.E.AEbGuJM VOLTAGE. nF -3 RS BRI S
| |
Ri= (UQLTAGE . U;_EB) JE ILF.t: i '
Vigo. RANGES FRoM ABDUT 2,0 T 2.7 VOLTS | | | 8118 4
FOR | VisIBLE LEDs (SEE LED 5P£¢1F1£nriun1) g SRS SWRISSNY ST e S S N :
1 !l  REFERENCE VOLTAGE TO |NPUT B :|
Tiep | IS DESIRED CURRENT THROUGH LED. C B RS | FENNNEE
FOR 10 mﬂ. CUE.R.E.HT I:.:n 18 6. 01. ) = 20, | LED OM LED 1S . oN/WHEN . | |
= S 1 .a A o U o Pt e ol e e TR 1 3 0 EN:EELE:M.:I ,L 3=
i ol Ba e bl ' REFERENCE VOLTAGE. |
| BARGRAPH VDLTAGE SEMSOR O I s k) ¥4 5
WEE BEE# i ‘__._Lfﬂ_g# LR
' | } s | i | | ) | =[] A -
| [ ! :
RS bl '. > 1 2 3 | 4 3 'F F2e) |
- o 1.2k | VOLTAGE AT \NPUT E Sl G0 1 V)
| VOLTAGE. LE4Rg i | RN R
| N Bs Rl d L o' ¥ 4 ) J Labal | i
Ll bl Lo AiSV REFERENCE VOLTAGE TO (NPUT Al -
USE 4/ | | L '. | =1 _ | j A : A
WA - LEDS! | v Jo. LED 1§ ON WHERN LED an 2
. RESISTERS SZ : | a8l umPyT 1S ABOVE. | rici=Sel=i— o s et ||
ISIE= S o gy el REFERENCE VOLTAGE. | | | |
gt b - Bl e et e bial i l AT N ) .- -‘_I_!..F | = 'r
L THE LEDS Euum;FﬂnMi.TD:s._ﬁs. NPUT. | | PR N R T !_ !
.| NOLTAGE RISES FROM AROUT & TD 15 WVOLTS. AN e l o G (T 1]
. 0K To USE ZEMNER DIODES, WiTH DYTHER | | A b L [ Sai) 3 C T 2N O T
| rEEEhE.ﬁawM LAOLT, héﬁL________-____. 33 |

VORTAGE Av inPuT (AL L L L]



ANALOG PRESSURE SENSOR
PRESSURE SENSORS ARE EASILY MADE

FROM SIMPLE MATERIALS. THIS DNE CHANGES

THE RESISTANCE OFf A POTEMTIOMETER,

. PRESS

L f f == SPRING |

i \ l-] | <) = L

| BAR POTENTIOMETER (S

| | SHAFT =

| | I1-I-_:“_,._;I.-.'!.:._:rl ..

| CHASS|S
ATTACH SPRING
TO BAR AND CHASSIS |
WITH SCREW, NUT RETAINER
AND WASHER.. NUT

MAKE BAR FRaMm
Woob. OR PLASTIC.
SECURE TD SHAFT
OF POTENTIDMETER

WITH CEMENT OR SHAFT
SET ScreEW. _
e | SIDE VIEW OF

CHASS|IS: USE POTENTIOMETER

- ALUMINUM ENCLOSURE., I\NSTALLATION

206

| CDMDLJETI';JE

. BoARD

_BoX To HoLD

SIMPLE PRESSURE SENSOR
THIS . SIMPLE SERNSOR DhES Mn‘r Pﬁnmuﬁ
THE CONSISTENCY OF A PDTE_MTmHEﬁR.,
EUT T IS UERY EASY To MAKE. '

PRESSURE PRINTED.
- L CIRCVIT. |
\ &~ BoARD |

PLASTIC FOAM

PRINTED
CiRCULT

.........

FDLI’;‘;H C‘ﬂPPER SIDE OF RoTH BOARDS. SaLDER.
CONNECTION WIRES TO EACH BOARD. THEA!
SANDUWACK CONDUCTIVE PLASTIC FOAM (USED

| o PROTECT ICs) BETWEEN COPPER SIDES | 0F |
PLACE SENSOR N 'SpalL ELAETLE

THE ROARDS.
IT TOGETHER.

PRESSURE-TO- VOLTAGE

+9v BN

10K TO 100K  VOLTAGE DIVIDER,

Re \S ——__MA_____ REDUCINIG. Rs| |
SENSOR | : INCREASES THE
- t9v VALTAGE AT R2.
ADJUST RBA TO

- | CALIBRATE.

= RO o .

i T =5 O T Y

NEGATIVE

VOLTAGE

ouT

1ok |

EXPERIMENT WITH VALUES 0F Ri AnD R3

To GIWWE DES\RED QUTPUT. COMMESLT Rs 1*::—%

10 GWE POSITWVE VOLTAGE QUT,

7

Rs AND Ri FORM

-qy l = e 1
' ' ;_.....!,

L
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STRMM SEN S0R K‘FPLICAT]GN ‘5

M"f FIE*;T STRH‘.M GAULGE | PROTECT | Hummﬁﬁn THE

MOVEMENT OF | A MDDEL ROCKET (m§TALLED /In) A WIND
_ TUNNEL STRAPPED TD THE |SIDE OF A 19L& CHEVY.
_UT WORKED. HERE ARE|OTHER APPLICQATIDNS &

STR Ml\l SEM‘SORS

A ‘STRHJH ..GAUG.E L A -P,Eﬂi _5.TQE.- HAUtME-,A'
BESISTANMCE  wHICH  CRANGES (WHEN  THE | |
RESISTOR IS BENT OR TWASTED.  You | | |
CAN. EASILY [MakE. A uaﬂmmﬁ ETI?.AL.-J GAL};E

. jo _1 e s 'T. ™

_FLmeLE_ GEHPHITE. i .. MnT_E:- EnmE_. L. PRESﬁURE—SEH‘Sl'T‘LUE RESISTOR — WSE STRA|N. foideml
PLASTAC PENCIL Pt /. PERCIS DO e § - SENSOR TD CONTROL FREQUENLY AF AUDIO EIS.::IILLHTEE. |
(RDUGHEN L) —NOT HAGE! | | | | 31 | oR GAIN OF _AMPLLEIER., . 1% S S T I
WETH SAND | GRAPHMITE LEAD =4 il ¥ §
PAPER | IF . eyttt =L 4 "L B Piﬁssun.ﬁ SENSITIVE! SloiTeHd = USE STRALN ".-‘.EMEﬂR |
_ NECESSARY) At L B A LRy SENSITIVE TDUCH Eu.n'rc.H

o .ECCELERGHETEF.* ATTAICH WEIBHT T0 lOME END.
el . STRAIN. SENSOR. MOVEMENT WILL :Hﬂméﬁ
= -EEEI.ETHHﬂE OF SENSOR. |

= & | SCALE— ATTACH STRAIN SENSOR TO BoTTOM.SIDE
il Ll | oF FLEXIBLE PLATFORM. CALIBRATE BY PLACING.

| MULTIMETER— RES|STANCE SETTING AN e S ITEMS OF KnowN WEIGHT ON. PLATFORM. | | | I
| i N e
BEMD SEMSBR TDWARD. ==z || W I | _i ExPEmME.NTAL- RL‘:E:::TE:S ."-'mt:- DETE:.TJDN cu-' =
GRAPHITE SIDE TO REDUCE e . = | wEH.ATlc;-H AnD MMEMF.MT 0
OR AWAY FROM GRAPHITE |

SIDE TO |[NCREASE RESISTANCE

i STRAI N’ SENSD’R DE'St’(;MS -

P $aN
L), CAMMECT -
\|/ SENSOR| TD | | TRY THESE Unﬁmﬂnma T© LMLEEHSE
;CL'IF’ LEAD S . BENSITWITY OR MAKE SInGLE—-ENDED SEMS&R‘S., :
OR WUSE. ) | | | - ar
_ METHOD, | ! el g ] |
.EEprw = MULTIMETER = CALIERATE OR ADIUST
- RESISTANCE By LIGHTLY | | |
gl =0 21 4 L) . | . L | - 1 STROKING. PEMCIL ERASER §
| COPPER .| | / . j23 L L S unpPeERly || | | ACROSS GRAPRITE .,
Pe. BDARD ATRAIN GAUGE PC BOARD | ] | - ! |
| ’ = ... .i TRY CDATING GRAPHITE
— * ! AWITH  THipN LAYE R OF e
E— =3 21 PAINT TO. PROTECT EROM . |
' [ | S UNWANTED cHANGES |
bt d ol areded b LR TN 1 T B RKIGH IN RES\STANCE,
. GRAPHITE SIDE (BoTTOM) . | WIRE . | | | ' sen<imiviTY |

FEMEEEMEAENN N EEES N EAONEENREEONE  SE S NSRS



W ———— ————e— e —— Tr——————r——— ¥ T T — e » = o
| | I I [
{ | 1 | 1 ¥
| | |
— —_— ] — = —_—— - — i 2o =2

N naShemm -‘.__;_Q"'_ - 1 1 M W E B
’*""'STRA\N SENSOR RELAY. T F STRAIN SENSOR AMPLIFIER

- :
mgg mp;;_m-r EHN__EE Hnrugrﬁp Tg pg,,L,-_ UJ A ; TR\S CA\RCUT ﬂDMUER‘ES THE CHAHGE IM THE

3
_RELAY. u.tHEhl SENSOR |S!BENT OR. TUJ!.‘STEIh L, . & | RESISTAMNCE OF A STRAIN SENSOR . TO A .
| (U o gl T S PO ) ) e 0 ] S | N R CHANGE In VOLTAGE.
(EEEEEE HHEE L L Syl RH - - 4
0 T e o _ : +qy
— : =i - L ﬁ._ - L -
STRAIN 1 B4i
SENSOR - 1M
L 5 l 2|7 | § 4 0
| R TqE b & on
1 e 1Ry i
| . | R 14 L T0. !
IRl JRR i 3 TN aN VOLT METER |
- A0PK JRML o pedale bf 4 L el 4 & (VMowr) - '
. : - w I - — - . !. -l_.:. "'I— ‘*’ . v— —-—-—-?—'I' |
L1 ERENAENERRERSET TN 1= S, A
- | _ 5060.,9 wLTS 7 | .- oM =t Ll
oy
STENN SENSOETDNE GENERATOR __| L 1B
= 1§ 13 - TH\S CIRCUIT AMPLIFIES THE CURRE.MT mﬂauGH
THE. FRE.RUE_HE‘I OF THF_ TE.-ME Fﬂmme_sw _,*_ - THE STRAIN SENSoR (Iin) BY 1,000,000. IT IS
CHANGES WHEN THE SENSOR. |5 BEMT OR TW"ETEhi- | | THEREFORE VERY SERNSITIVE. REEUEE. RESISTANCE
i g7 T D ) T3 . oF RL TO REDUCE GAIN (Vour =T, RU). . | |
L )] 49V NCREASE VALUE 0F QL] | | = | B
. ] | L TO REDVGE FREQUENGY| | | — RESULTS WITH TYPICAL STRAIN SEMSOR (Veur)s | . L
e f JSTRANL L L . - e PLASTIC STRIP
__ @ SENSOR_ | | . 1] B i ¢ (avLar ™
{ Lol 3 3 Ik o . DVERHEAD! |
1 9 P R el s - - e : TRANSPAREMNCY
Ri. bl £855 r b ‘ FILM , PRODUCT

PACKAGIN G, ETC) |
ROUGHEA WITH
SAND PAPER.. |

1K < I 1'
[l
k)
- *E!L"r:hﬂlmi,;l:f_?_.
S :m G, S TS SR TN PR Y

ELAT BEND, . BEMD . USE NARROW |
al ouT | N LINE WHEN GAIN
232N o . 2 e\ IS Hign.,

o g e e S
=
kL~
o
<

TED



“MAGNETIC FIELD  SENSOR
A COMPASS |5 A MAGNETIC FIELD SENSOR.
b A LIGHT SENSOR CAN DETECT TINY MOVEMENTS

OF A CoOMPASS NEEDLE CAUSED BY ELECTRIC
MOTORS, MAGMETS AND SOLAR ACTWITY.

.g;

oty

¥ AHOTORESISTOR
_ aR .
PROTO TRANSISTOR

i

-3 COMPASS | | coMPAS'S
il | - i \ 3
il N-NORTH E-Eﬂuru LED.

L NON-TRANSPARENT TRA NS PAREMT.

| DUAL SENSOR

‘:E-H SORS

| €2 = USE CLEAR , DOUBLE-SIDED' TAPE |
- TO ATTACH SENSORS TO IOP OF|
—f TRARSPARENT | COMPASS, TAPE
| PHOTORESISTORS BLACK PAPER QUER SENSORS.

TE.'E.T EY PLﬂLubJG COMPASS ON CLEAR Box ﬂ.'-.J'UJ.HL"I-ﬁ
-~ _FPAPER. RooM LIGHT wiLl BE REFLECTED UPWARD,
INSTALL COMPASS AND. LED IN LIGHT =TIGAT ROX.

- B

4
. |

‘.MACNET!C FIELD "SWWTC :f_

#Muar ;::}Mmﬁs_&ui RL_, __

i_ " = o - - ok e
5 LIGHT~TIGHT EnCLOSURE Enmrﬁ CoMPASS| S +‘iv &
b L L) b g e sl MEERLE 3o |

- -
—f—t— > -
_TJ- I---| ] -— I—I.- 5 5 r ¥ i |
= { | 'Paq | R2 ¢onTROLS | R3 |
L} et Aol L 4 SENSITWITY | 1K |
B LA compass | |
RN Lyl 4 4
0N EmY SN
e | | ZAA 2
==
N | ST #
o W
| |
? [ 9
I

E o
| AR I 'L]E! RY — SO LED SWITCHES ON WHEN
ol el lak T A MAGMET 1S! Moveo L |
b /. I_______--..__Jf..-v NEAR CﬂME‘&ES;, fayedl o -_4_
-~ =S 4 )
: s MAGNETlC FIELD AMPL;F&EJ B
L L | LIGHT-TIGHT  _ ROTATE CompASS SO F}:;i_“,f?__l:
< | EMCLOSURE anD | P2 BRE .auﬁk p.:EF_bLE - e =
§ INEN | 1! EARD
e —
o I N RS Lminm TR T
- TN T T
SHMEARA TR
Ll ‘
. |
.l '
b 1) !
&) | ST
L A | HH
ol | | ' | fi o
et An:.ru:ir R1 UHTLL HE.‘I‘EJR.#EEDLE.
- - |S MEAR CENTER OF SCALE. WHEN |
B LV e tRY % R3 15 10 M, CIRGUIT [bETECTED |
Sl Lol IK SLIGHT MOVEMENT #.Eﬂs:d&&uﬁ_ _
- MAGNET . %Atﬂﬂrﬁﬁ.i&m*r)fqmﬂﬂ_
5 — s



f;_'f _TAPE!A LIGHT=SENSITIVE. Paafae.ssmrna
__SCREEN OF A VIDEO MONITOR. A SPor of | | | |

L _._EEHE,’RATGR LIEHT oR|RELAY. THUS L!GHT

_._. PROGRAM CGMTRL'}L. i | N ] X 3

. THE |IMNDICATOR L\aHT FOR A _HARD DRIVE pR | .

| IMECESSED. A TDNE WL SOUAID. |

R EER

VIDED MGN]TGR SEMSORS"

1
—a

b o — I——i

PHOTOTRANSISTOR. OR SOLAR, CELL TO.THE |

LIGHT FLASHED OmM THE SCREEN. UNDER. THE |
LIEHT SEMNSOR |CAN Ti-LEM CoNTROL A TANE .
0N THE MONITOR'S | SCREE M. REPLACES | | |
COMMNELTION WIRES BETWEERN ‘n‘-LE._ManaE :
Ann THE DE.'HH‘.‘.E_ EEIME r:nmaauem el

1.BUSY SIGMAL~WHEN A PROGRAM TAKES. Lars 1T
— —OFE TIME . TD CRUMNCH DATA, USE THE MOUSE | ﬂ_l ;_

_TO_MOVE THE BusY IcoM (&) T 1T IS uMDER |
A LUGHT SEMNSOR TAPED ON THE SCREEMN. mMMEm'

THE SENSOR TD A TONE GENERATOR. A VERY
DISTIRCT CHANGE |N THE Sound OF THE TDHE{
WL OCCUR WHEM. THE RUSY /ICON  CHANGES |

T0 THE CURSOR. SYMBOL. THIS WL ALLOW | | |
YoU To| DO SOMETHING ELSE | WHILE You | | | |
ARE WAITING FOR. THE ﬂﬂMPuTEE TO |
COMPLETE AN OPERATION. | - | 1=

B CQH‘I'RDLLE.R."LHRITE._ PROGRAMS N Eﬂsm -
- RBASIC OR oTHER LANGUAGES THAT PLACE | |
_BLOCKS! 0F LIGHT ON A BlLACk BACKGRoumnD | |
DIRECTLY UNDER OME OR MORE LIGHT SENSORS. |

- THis WILL ALLow' YOoUR COMPUTER TO. cnmmnt.
EXTERNAL LIEHTE _SOUMIDS. AND RELAYS. LJHDER
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_ 3. DRWE. SIGNAL~- TAPE A LtEﬂL-EEHSﬂR auEE. 14
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CO-ROM DRWE. COMMECT THE SEM:sLnR TO AL |
_TONE | GEM EH.&TGLR..

EACH [ TIME THE DRIVE. 15 |
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. PLEASE |

4, umEn c_g — ViDED. CAMERAS! ARE lm !
FOR_WAT: WATCHING | A SLEEPING | BABY OR A FE::HT
PORCH. BUT You, MUST WATCH THE Mﬂmlrpﬁ.
TO  KNOow WHEN, SOMETHING HAS trlHPHEﬂ!Em
TAPE CNE OR MORE LIGHT SEMSORS.TO THE .
PART OF THE SCREEN (WHERE MOUEMENT OR. _.
CHANGES ARE, MOST LIRELY TO OcCcuR. THEH_- i
COMMECT THE SENSBR TO A WRE.SHGLD '

DETECTOR, WHEN THE IMAGE OMN, THE b{pﬁtﬁlﬂ.
CHANGES, A Buz2ER \WILL 56UND. L

NOTE ~ WHILE ALL THESE | APPLtr:.ﬂ.Tm.Ms |
B AVE EEE,..H TE'STED THEY ARE E-J&PERLH&HTAL. q
THE RESWLLTS You aE*rAm WILL BE SUBTECT TO . . i
INTERFEREMNCE FROM AMBIEMT LIGHT AND. TO Hnm
AND WHERE You ATTACH THE LIGHT Eﬁmsalz *m -
THE. MONITOR.

VIBEO MONITOR TONE GENERATOR
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X Ay o G L g | 8.0
INCREASE. VALUE 0. 1 uF I 3 T4
. OF ¢4 TD ReEDUCE . jiw s e [ 4
FREQUENCY OF TONE il )

bu TO REPLACE SPEAKER WITH PIEZOELECTRIC BUZZER
__ELEMENT. (RED WIRE TD. Pind Y4 AND. BIACK WIRE TO PINZ). |
| g 11 JiL Si cuswl 3 i)



VIDEO MONITOR RELAYICIRCUITS |~ | |MPROVED VIDEGC MONITOR RELAY

THESE CIRCUITS  PROVIDE A SIMPLE MEAMS FOR THIS. CARQuUIT QSES PUAL PHOTORESISTORS
CONTROLLING EXTERNAL DEVICES WITH A TO PROVIDE DIFFERENTIAL OPERATION. CHANEGES
VIDED MopMITOR. ] _ I Room LIGHTING . CAUSE THE SAME RESISTANCE
I 0 1) , CHANGE X BOTH PHOTORESISTORS, THUS THEY
LIGHT-ACTIVATED RELAY _ | | CANCEL OME ANOTHER. OMLY WHEN PCL
| ... 4 RECEWES MORE LIGHT THAN PCZ IS THE |
RELAY DROPS OUT WHEN SCREEM AT, PCL 1S BRIGHT. J CIRCUIT UNBALANCED BApuD THE RELAY ACTUATED.
PHOTORESISTOR  +9V  ADIUST SCREEN N S sANE © 1 By
(TAPE TO SCREEN) T . BRIGHTMESY AS NECESSARY | & =N 100K
\ | - | | j Pcd RY. .
, PCi- usE RZ CONTROLS Ry . - b ¥ S T S
LS R1 [ BLACK TAPE | SENSITIVITY 47 I r "“@) MA_ QL ==
100 e R3 TNL
i, e B A
. AN stz | L ! ANAA .
o Ve 95.+?q£”f’ LR3 \ LI | L8 | \ :
=8 ] 1K ST i &= AR
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\\ = + RELAY 3 ol Al il |
{ | . RZ NS quﬁsum?_ g0 g | 160K . 4:} -
SCREEM ik = D I \ Pe2 ‘, et -
. ScREENI : s - e
DARK - ACTIVATED RELAY -, | 1 Relav o BN IR I
/S 4. PC1%2 - PHOTORESISTORS = _ Soodl. Q veer | | |
SRELAY PULLS 1IN WHEN SCREEN AT PEL IS DARIC. | A '

. ADIYUST RZ TD CONTROL SWITCHING THRESHOLD. |

PHOTORESISTOR + 9\ ADTUST SCREEN | | A a _ e 5 o 1 3 ey
LT#LF;E TO SCREEN) J BRIGHTMESS AS NECESSARY i N Ptﬁ - 4|
| Tﬁci*use. RZ CONTROLS | EY _ - ! 3 -
ht- PCL | BLack TAPE SEMSATWITY 47 / I \:‘% e TAREL o o
=\ . 'pAT" % @ N o e e = = ¥
! PROGRAM . "$§- e B
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» look GEMERATED' BY TYPICAL PAINT PROGRAMS. THE . . | |

PROTOTYPE chuLD BE SET (WA R2) TO ACTUATE
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— T |
. THE BRELAY WHEN THE TEXT CURSOR () Hl'C:RnSDFS
4 PAINTERUSH APPROACHED Pci (WHITE! O E._:.%%K
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_NIBEO MONT DR SENSGR PROGRAMS " THIS PROGRAM. HLTERMHTF.L‘Y mee:a n.m“x'*

AT Two An:mr;f.MT Lm‘_h'rmmﬂ TO cuﬂ-rnm.

HERE ARE SOME SIMP‘LE PROGRAMS THAT | - TAO LIGHT ‘-‘-EMEQRE- A e 1 =028 T A
PEMDN STRATE HOW A COMPUTER CAN -CONTROL | | : ot A
EXTERNMAL DEVICES VIA ONE 0R MORE | LIGHT = | a5 REH _ buﬁf. FLns.HER Rau'nmﬁ et 1 O
|~ -SENSORS THAT RECEWE PROGRAMMED Fmsues Lels) L ekl =t s ]
- OF LIGHT FROMI THE MONITOR'S./SCREEN. [ & FOR A= 1 1o/ 10! | ESERASE T 0N RE
| | _ | . LRCATE ‘J.m Isol IPRIRT x| A Ty T PR
THIS QEASIC IPROGRAM. PLAC.E.E apLtRTIATITT B Locare 20146 s Rk LT hsh o
THE SAME PLACE ON THE SGREEN FOR 1g | B For WE=l1[Tol looo: NExr N | | | | | | L] Bl
ON=BFE CHepES e L 1 | | _.F_'. LOCATE 20508 PRiye ™ v F P [ U g Pl |
_ A LTI Lochte e lyptiegwyvix ! [ 1 1| S {. ]
REM X oM X oFFE DEMOD. R L IR FORL NI=I1 TO. I.GEE- MEXT NG Lo St & L E Rl
CLS i A L R Y o HE}QTA i - J e I_-' S _I_
FQR A= 1 T':' 10 . P - [ | Ser EaMD | - . ! . : LIS . =
LOCATE 20, 50 : PRUNT. Wi B 1L [

NOTE S | THIS. PROGRAM. AND THE loaE 6N i
FACING PACZE (0ILL WoORK WITH RBAs|IC (£

FOR N'=1 T0 100D NEXT N . | | | [ |
| o i T ) . YoUu PLACE A CONSECUTIVE AMUMER gEPmRE'".-.i.'..'.

. LOCATE 20 4 50 - PRINT ™ &
FOR N =1 TD .I.D,m‘:r W NEXT H

. NEXT A W e _ -.: EACH LINE. (TRY 10, 20,30, ETC. 50 . YoW | . | | '
EMD _ -~ , ) | il | . | CHH IMSERT FJE.LU £ h.LE.S LHT&R} T_-__"_: | di_:
THIS PROGRAM WORKS: . | | 1| T

L L e TS Ae e - e MODIFY!NG THE SCREEN SYN\EQL T

FOR. A =1 10 10 C(ONTROLS  NOMBER OF | |
ON=0FF CYZLES, FOR ExAMPf.E CHANGE
10 i0 1oc FoR 160 CYCLES. _

anm& IS THE SIMPLEST C&MH&HD _For. 1]
PLACING A CHARACTER. AT A DESIRED. PLP,»:E. W
" bR THE SCREEN. IF “x" oR oTHER '!HEYEE!HRB. L |
CHARACTERS Db |MoT PROVIDE ENOVEH LIGHT. | | |
OR CONTRAST TO ACTIVATE YOUR. SENSOR,, | .J_T_
INCREMSE THE SCREEN BRIGHTNESS OR TRY USING. | | |
AN ASCU CHARACTER ACCESSED EY THE | CHR:E. i

. LOCATE 20 60: PRINT “x" PLACES AN, *x‘* A'i'

. Row 20, COLLUMN 50, A TYPICAL MpnITOR (HAS
25 Enws AND BO CcOLUMMS, YOU CAN FtAcE
THE "X" ANYWHERE WITHIA T‘HIE RANGE,

Edas ;'_T::_ J:m S

=

STATEMENT.. [FOR ExAMPLES | | | | | | | [ |
FOR N/=4 TO 1000 : WEXT N DETERMIMES ' I A
HBW LONG THE "X' STAYS| ON AND. OFF. L::cm-r: 20,20+ PRINT _CcHR$ (175) L L 4_:_

INCREASE THE SECOND NUMBER TD. wc:REAﬁ.E' |

B A
THE DELAY. . | | Ll VS S g ;_m PLN:E:E A | WHITE BOX OA THE 'EI.'.REEN I =
{ | OTHER SuITABLE ASCIL SYMEBOLS wc;Lpt}E. AR
. _FOR. r—r.asumrs. CUFLS.:IR CHA r.;F. Lacn-rﬁ STﬁTEMEM T . . i I I
ﬁ TF BE WISTAREITTIECS TN ,1:: 920 | +'2,H'i__|_, ; i
LﬁLﬂTE. 29 su Lyl 0,1 Lnyﬂsnn. nu} ﬁ 11]-11? 192 =219 i- 223 -*zsa_ L
_ i_'w::ﬂrf. 20, 50, 1. 11,9 Lmama_nga} = B B aeﬂ PRDGRAM  MANUALS. FoR _::mmaem g [T
1 1 | A4 | |
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LIGHTNING SENSOR

USE THIS CIRCUIT ToO
DETECT DRISTANT FLASHES
OF LIGHTNING.

THUN DER. STOR M,

LED WILL FLickER AnD

S1(a)

___'Bl

T QVoLTS |

SINCE A L\GHTNING BOLT IS A &IANT
RADID TRANSHITTER ; A TRANSISTOR RAD|O
CAN DPETECT LmHTumc-; BuT THE PoPS
AND CRACKLES YOoU HEAR DO NoT REVEAL
THE DIRECTION OF THE LIGHTMING. THIS |
CIRCUIT [MNDICATES THE GENERAL DIREcTIDN
OF LIGHTNING BOLTS DUuRING THE DAY
WHEN _IT MAY EBE TOO BRIGHT T0O SEE THE
FLASHES. AT N\GHT IT wilL DETECT |
PISTANT LIGHTNING THAT MAY BE Too
FAINT TO SEE.

For EE.‘ST RESULTS MOUNT THE SOLAR CELL
BEHIND A MAGNIFYING LENS. A LARCGE
PLASTIC FRESNEL LENS SucH AS THE
FLAT PLASTIC LENSES sSoLbh AS PAce
MAGRNIFIERS WORKS WELL. THE LENS
WILL COLLECT MUCH MORE LIGHT THAN
THE SOLAR CELL ALONE AnD. 1T WILL
MAKE THE SENSOR VERY DIRECTIONAL.

40

1K LED FLASH \N RESPOKMSE
| TO LIGHTHNING,
L] ! TO TEST, POIRT TV CAUTIONS
I | REMOTE CONTROL | STAY INDDORS
L qSL(B) | umiT AT SOLARCELL | WHEN LIGHTNING
: .ﬁk ' 15 MNEAR | |
| IWEE
f | L 10k j | .
l I -’r{{ ey |
l | 105 LE |
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Appepp it

TO MAKE A blRECﬂﬂHﬁL LIGHTMNIN G S'EMSGR.

CEMENT A SOLAR CELL TD THE INSIDE OF EAcH |

SIDE oF A CLEAR SQUARE PLASTIC BOX. |
ASSEMBLE FOUR SEMSOR CIRCUITS WITH AN LEb
DUTPULT (LESS 328l AUDIO OUTPUT STAGE) ON A
CQIRCcuIT EBOARD AND INSTALL BOoARD AMD.
BATTERY INSIDE THE PLASTIC Box . SELECT A

DIF FERENT COLOR (RED, YELLOW, ORANGE ma'

GREEN) FOR EACH LED. (MSTALL THE LEDs ON| THE.
SAME SIDE OF THE Box SO THEY CAN EBE SEE.N
FROM A DISTANCE. MARK EAcH SIDE OF THE
BOX WITH THE FDUR. COMPASS DIRECTIONS
SOUTH AND WEST) AND NOTE
THE LED CDLOR FOR EACH DIRECTION. PLACE |
THE SENSOR [N AN OPEN FIELD SO THAT ITS.
NORTH SIDE FACES NORTH AnD LWWHERE You
CAN SEE IT FROM |NSIPE YOUR HousE.
COLOR OF FLASHING LED oR LEDs (wiLL
INDICATE THE APPROXIMATE DIR.EETlﬂM oF
L\GHTNING BOLT S. : _ :.,,1

OPTIONAL LED OUTPUT. |

|
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___RADID_SHACK

1~ AlLow THERMISTORS

] H.z e B o b} i 4 -3 — 150! _l

“— f ¥ I — % | i ' i -

INFRARED SENSOR

A THERMISTOR 15 A‘EEMFE.RMURE ~SENSITIVE |
| .RE‘SIE TOR, INSTALL A THERMISTOR AT THE FocAL

|_POINT BF A FLASHLIZHT REFLECTOR TO DETECT | |

i

IMFRAR.ED EP:DMTJQH FR::-HL HEAT SapELES.h

THE.R g STﬂ R.

e WIRE

| nlErARES (18) ELMHL::;HT /  TAPE liRES |
; EqutE.. EEFLEJ:'I'!DR LHERE . | |
B |NFRAEED ‘SWETCH letal | C
InFrRAagER | || ElasaliedT. 0 111 | 44
REFLECTOR

T1 AND T2-—

_ THERMISTORS

CORNECT BATTERY AnD. walT :SEUERAL SECONDS | |
T0 STABILIZE. ADIUST RZ |
UMTIL LED TUsST SIMITCHES OFF.
. HAnD  NEAR REFLECTOR AND LED SHowLD TLIRH
ONL. A MATCH
be 0 14 HETE.E.
THAT :CHA{JﬁES
EQUAL CH AML’;EE
ANFRARED SpoURCE |AFFECTS . ONUY | T1. TC |ADD i_
_RELAY SEE EtHlLﬁﬁL EIRLW[TS,,_JH_.IHILEQQH_H_._ :

ABOUT 2 FEET) OR! MORE. NOTE |

wmwma i

PLACE YouR | -
mtu, TRIGGER THE CIRCUIT FROM

| AR TEMPERATURE CAUSE. e
m T AND T2, 'BuT! AN || |

1AM

NFRARED AMF’UFI EE' ENnEY
' "ﬂ*i‘i 'qﬂ.c.mT u..,LLL tmnlc,#.‘ri' THE PEEiEmr:E. aF.
B FLAME QR _HOT  SDLDERING ﬁlmﬂ. THE OUTPUT
VOLTAGE (Vous). INCREASES AS INFRARED | | |
lMﬂREAEEﬂ._i EL & B0 2 E1 R
J-j__.-+-=w
.FL_Aimf.m'-Hr REFLECTOR | “1'1 AND T?-*
- = —_ _RADIO ﬁuA:.k.
.ﬂ-\.E.E-M“S-IﬂEE =
b B0 T O S T
E‘.3_ = Ll !
|
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[ AT elal o) A%y
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7R souRce)

+ SET. MULTIHETER TI::: u-s LOR .cr 10 uans 'h:. <l B B4 )
: Ab st RL LNTIL, MEYER MEEDLE |S | MEAR A 5
- | CENTER OF METER SCALE. AN |MERARED SOuRcE | |
O WITHIN FiELD OF VIEW  OF | aEFLEcTa‘ﬂ MWILL ¢abse ! |
31 - THE METER NEEOLE  TO DEFLECT. LIPWARD. (TO. RIGHTY, | |

|

—

R e
|

s

REMOVE IR SOURCE AND THE METER MEEOLE Witk | | |
MOVE  DowWNWARD  (TD LEFT). CORRECT ALIGNMENT | |
oF 11 msm& Tl:-.lrE &E.E—'-LE;T&R \S. IM.PEH'I!‘AHT LA

|THEEMI‘5T£1R I|~-¢+u\1:=.'|'
BE AT F-EH.E:::rmR £}
| _IFOCAL POLNT. THE
FOCAL POINT IS | |
L‘.M,HEE;E FILF&MEMT
fo ELHEHL\&HI !
EUL waouLp, E.E.‘ 1= £ o)
.J.um: IMTO, &E-,ELE.L'I"ER mm ;:,E._,k 4 | |

+ | — | : i e |



P@LAR IZE D Ll GHT =

wauE‘i OF ORDINARY | RAYS OF REFLECTED
LIGHT VIBRATE (N
MANY. DIRECTIONS,
LIGHT WAVES THAT
TRAVEL TO ! YOUR
EYES FROM THE
CIRCLE EELOW VIERATE
LIKE THIS @

PRASSES THROUGH SOME
MATERIALS VIBRATE IN |
ONLY SOME DIRECTIDNS.
IF THEY VIBRATE N ONLY,
ONME DIRECTION, E.
LuaHT 15 EanEIEF_

UNPOLARIZED WIGHT POLARIZED LIGHT

. SUMLIGAT REFLECTED FROM. WATER , IQF_

GLASS AnD METAL 1S PARTIALLY OR E.uE.N u ["

COMPLETELY  POLARIZED. SUNGLASSES WiTH . |
POLARIZING LEMSES  EBlock THE GLARE 0OF
_REFLECTED SUMNLIGHT, WHICH MAKES THEM
POPULAR wiTH PEORLE uu.mn FISH DR Ski. | &
THE SKY 40° AwAY FRomM THE Sum IS PARTIALLY .
POLARIZED. You CAN SEE TS YOURSELF WITH

THE HEL‘F‘ OF  POLARVZED | SUN GLASSES,
TTHE | Mosr POLARIZED, SEATION | POLARZED |
_ OF THE 'SKY APPEARS AS A et SEY LGHT |
DARK. BAMD WHEN VIEWED . | Lt
_ THROUEH POLARI\ZED SUNMGLASSES. —

AMITH YOUR BACK TDO THE SUN,
LOOK AT THE SKY 30° AWAY. _—

FROM  THE SuN TO SEE THIS:S B =24 B
THE Puu.m:Eu BAMD 15 BEST, : IS R B BT
__SEEN NEAR Sum R\SE' oR SumsSET p L
AHER IT 18 STRALGMT QuER .

KEAD | Ani: FORMS A MNEARLY qp°
nak'n-.\- SOUTH  BAND. ] f

| nEsEﬂyeﬁ" WITH — __
__Enmsiztgﬁ M&MS

LIGAT AND LIGHT THAT

WMMHHD :

f 1 1 I pem— - ! — ' " B S S

i | | | | J I

e - L ¢ | ‘ % =k —— ; e d
\ | I | | | i | i
| i — A - = L | | |

ﬁQEARlZE I‘:F_LlGT-lT SENSQR I

FGLEE.’-HHE F-'.LTE.E.E ARE Mﬁtmﬁw_ FE.GM
CAMERA AND SCIENCE STORES. OR USE LENSES

-~ FROM | INEXPENSIVE . PDLARIZING SUNGLASSES, |

CROSSING | TWD. POLARIZERS BLOCKS MOST LIGHT.. |

UNCROSSED | PRRTIALLY CROSSED | canssm' 7,' |
'THIS PRINCIPLE (CAN BE USED TO MAKE SEMSORS | | L | |
WHICH \GNORE ORDINARY LIGHT @ WHILE ﬁ.asmnbwﬁ

"'I.'l FBLAEL‘I ED LIGHT.

eyt el
| [Ped g2~ proToRESISTORS | | R L) |
= A= ' - S e
Yol {7 | ol s
. RL-SENSITVITY LED 3!
ey | 1 N na
BLOCKED| LIGHT -

“| APPLICATIONI | |

R1
ook | 1M | ADD. POLARIZER, . |
L TD FLASHUGHT |

CROSSED. = | REMOTE CONTROL. |
POLARIZERS (el i |

1 | g —d4. g iF5 _§.
CMREN THE LIGHT LEVEL, AT |
. BOTH LIGHT SENSORS IS EQuAL |
L THELED IS lOFFL WIREN | THE | | | .|
L\GuT 18 PARTIALLY OR
. CampLETELY POLARIZED (SO,

| THAT PCL REREIES MORE.
L LABHT THAN P:M.ﬁ,,r THE | L
' EDHFhRETnE MLl | sLu,chﬂ
THE. LED/ 0N SEE ELIEWHERE |
IN THIS|. Befk FOR HOW . TD .
o+ Dby H_F.E.Lﬂ'r 0, -::iRt:u:T. |

f-kS'
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| ‘ ! 5 _' 2= 1 L I__I, . : ! 4 T i_l__,l._T_| - g_:__f.
| .F_IR EEMDTE LCJNTRDL SENSQW I}

LED WLl {.'-.-Lc:w OR | Put.:mTE iF TR REMOTE
E.m.rrHGL muamrma S mmﬂamwrms

D

INT EG RATED LIGHT SENSORS

lH‘rEERAIEQ LIGAT SENEEIRE CDMEIME. A 1]
LIGHT-SENSITIUE  PHOTD RIODE.  AND AMPLIFIER
OR OSCILLATDR. M. A MIMIATURE PACKAGE

| — =¥

LOMWITH LA BOILT- N WINDOW ORI LENS.  SOME Bl Ty log _151521,&:: LTI 7Y 250 L EHT-TO-VoLTAKE
ARE ENCAPSULATED N DYED 'BLASTIQ THAT | P L L REMOTE CoMTROL = | | CoNVERTER . | | |
_ TRANS MITS. NEAR |MFRARED LuHILE. Blockime) . | 1 | ERF-EEanaN | \ FEYEE
VIS|ELE LIGHT. HEg TEFTTIELANGESERENEEENL =S = W

S 41 v S B LS —:un—.i-—@j|—l

LIGHT-TO-TONE. SENSDR L aaa ] | bse i sukbueo Ligk || ==
P 1§ b1 | ' - L |

I . Lt tsL7as v | § | EEETY T R I L] B BN

| L 0 fuﬂalmr.m. R X “_‘._} FE-RRNENFY SR l il iR

S | O | . = @@ ES Ap S REPLACE LED | i | DAk o BRSNS S

I b~ USE 0 MoniToR Mo Lt LwWiTH A { e /N | L N 1O

N2 3 | vpEo biseLaY, | L3 .-h.; PIE2OELECTRIC | | .+$m..+.ﬂu....;_:. . e
COMPUTER DR\WWE | ﬂ E | . B EUEZE.R ELEMENT | | | : =ED
LIGHT, OPEN Lame Lep. | 11 BT I ._'.'J
amwﬂa ETC.  Sun Llr_-'.H‘r | |
FLAME , ETC.. f LIG HT— ACTWATED RELA\{ %
QuT . | e 3 b ! . '
ok l ey W _USE THIS . QIRCYIT TO SENSE F’E.GFLE. ﬂE-IﬁE.’Ti ¥
=l 13 T0 +qy i 11 F { CARS ETC, WORKS REST AT NIGHT e L LT
| . REEMNY W SUBDJUED  LIGHT. | TO HELP BLOCK VISIBLE LiGHT | |
; L, BATTERY | . PLACE. PROCESSED | COLOR PRINT FiLM ﬂvﬁﬁ TSL'aSn. .
WTRA -SIMPLE cLAP = L= )ul . ; 4 | |
LIGH T-TD-TOME - LR ; TiL?-Sﬂ J"q“"“ L
SENSDR - 9= VoLT E- @ | . |
g BATTERY E | i ! !
, 74 BRE . LAMP, LED, I g2 | |
/"’r I—. SUHL\E-HT..,, ETc'_ EETIREET ,
PIEZOELECTRIC N | TO P2 D)ISK AF Qi L LY e
BUZZER | -‘/ et fomofig A HELF BLock | | | E.Huu T .
ELEMENT Z%—<—TD + 9 JoLTs f ROOM_LIGHT BY ‘r‘ e
(_.Pz DISK) | S MeupTING A | LR o
NToPzoiskl - Bl | miee oveR gsizen. | | | ¥ 1L Wl LT
ATTACH P2 . | . ANEJ-GR-DUMD | _THE CoLoR PRINT WL UNENE O
DISK WITH 2-SIDED TAPE _TAPE { | EnMl<ee agove) ! | 1| | Beplay | TP
_ . (NeTh WIKE AN | L . RELAY LID |
DRE&THPE DM TSL23S WiLl REDUCE S‘Em:’unu!'m_. _;IMFR&E.ELB elexerl] T T T 110 A A s =, 1
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""'_DPT[CAL LE\F LRENSORS T 1

:
I
I

_ TLLEE;.E. OPTICALl LEVEL SENSORS HAVE AUDIBLE
| _OUTPUTS. FOR BEST, RESULTS ILLUMINATE SIDE OF @ |
LEVEL ViAL WiTH LED AND PLACE LiaWT ’SEuEaR._
EELow VIAL, INSTALL IN LIGHT-TIGHT an,

] '_VP\RiABLE TONE LE\JEL SENSORL

. E‘.i +9V . TﬂuE. ::HAHGES !
| <4 4" SOl W | | DISTINETLY. | | | |
1 AR | | WHEN RUREBLE ' | |
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