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OF| coLRSE | 1T | | !

T le YOUR REsSPOMSIEILITY 'n: DETERMINE |IF |
L COMnERCIAL. USE, |

_"'“rmﬂ BooK. Jmnwnﬁs | STANDARD .
!I':LEI:UITS.
_AUTHOR. .

_WAS E_xap.mﬁeh
— Book,.
o AND. CoMSTRUCTIOAN! METHAODS  MAY
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. GIVEN . HERE.

. Due ! To! TME  MANY
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_TD REQUESTS
. (custom  eilReuIT | DESIGN

RADIO EHﬁﬂH s
ELE-:‘.‘TR&HIE g !

| EuPu Eﬂ_&w_u;
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Arqn CIRCUITS DESIGMED. BY THE
EACH ICIRCUIT | WAS 'ASSEMBLED Amu

__TESTED | Et*r THE | AUTHOR  AS. THE  RaDk WAS
J}E.UEI.nREn
.--mE AuTHOR. REASSEMBLED EACH CIRauiT 10 |
WHILE REASONAEBLE | CAR.F;
K :mE_PREPM.ﬂT:nM OF . THIS |

_ &PTE:E. THE Book | WAS. EEMPLETED
cmﬁnu FoRrR E.R.Raﬂs

VARIATIONS | In COMPONENT TELERAHEELS

nﬁmm e 1+
THEREFORE

biFFER, FROM THOSE.

COMNTENTS .
_FQR. AnlY APFL}EATI'M; .

CONTROL  OVER THE ULSE 1o WHICH
I THIS . BodDk 18! FUT

| THE |
L WE
RESULTING FROM ITS USE.

mLE OR.| MANUFACTURE

_OF AMY DEVICE THAT IAJCORPORATES JAIFOR— |
..!HETIM N THIS | Book  INFRINGES | ANY . | |
PATENTS, | GOPYRIGHTS | OR OTHER RIGHTS.

Juﬂmﬁiﬁs. -RE.EIEIQE:E!j E‘?‘
RApo  SHACK AND  THE AUTHOR

 FoR Aﬂntﬂnum. IHFERHH-TFM
TEQJ-IMH.'&L ADVICE ,
TROUBLESHoOTIAG | Adu ncE B e,

SEE. _ OTMHER | Books$ _Im  THIS SERIES
"GETTING STARTED | IN.

ﬂ:.ﬂsgj READ

_AnD

APPLICATION

THE | AUTHoR AND | |
. _RADIn . SHACK ASSUME NO RESPOMSIBILITY. FOR |
_THE. SulTABILITY | OF | THIS Book’S . :
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MAGAZINES LIKE

|
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~WISH T [ LEARN . MORE | Asuu'r E.LEETP-&HIE.SJ

~ SWITCH-TYPE ALARM ‘SYSTEMS

o) PULL swm:H o 5 4

MUSIC WIRE WBRATION ‘SENSOR BUEN
PIEZOELECTRIC VIBRATION SENSOR iie i

PENDULUM SWITCH T im;
PENDULUM QUADRANT SWITCH

OPEN-CIRCUIT ALARMS . . | | . | 1B- :Lq
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'sMT RODU CTIGN_‘ IR RS

'GmE 0Ff THE MDST l,MPaRThMT H?Fw:n.rmr&ﬁ
__oF ELECTROMICS |SITHE USE OF SENSORS TOD.
DETECT AND RESPOND TO EXTERNAL STIMULL .
sucH! AS -n:ucn PRESSURE., WATER, HEAT,. .
L\GHKT, msuﬁ‘rtc EIELDS AND 5D Faa.'rn, THE:;F_
_ARE Amua THE SENSOR APPLICATIONS | |ALITHIS |

__Mini- NOTERBOOK .. ‘*mu CAN. MAKE SOME. 5Eu5a&s,

.._._ I__._._ _

e

______h_m-r EXCEED THEIR MAXIMuUM POWER SuPALY | | '.._.4

AND. MANY. SENSDRS AMD SENSIN G S‘ISTEM.S',
ARE AVAILARBLE FRoM RADIO SH,qck. ETGRES
AND ann SHACK UMLIMJTED | S S ALY 2 A

DESlGN TI PS

L..THE. umamrms 7141 OPERATIONAL AHPLIHER.
IS USED| |N . THIS . MINI-NOTEROOK. BOT YOou. . | |
CAN SURBRSTITUTE NEWER OP AMPS IF You bo | | |

_ NDLTAGE. BE SURE TD CHECK THE PIN aur.*:.n«:lL J

':”.:L UNLESS DTHERWISE SPECIFIED, USE 1/4 0B 1/2

_ MNALVES  ARE unﬁuhlLAELE, YOoU CAN USUALLY |

WATT RESISTORS AND. CAPACITORS RATED FOR |
AT LEAST TME POWER SUPPLY VOLTAGE.. IF E.:-cA:T |

k
=: e ol ey

SUBSTITUTE VALUES wiTHIN 10 10 20 %, ﬂF-‘
THE SPECIFIED  VALUE. | cf JUCUE ]SS

T R A lAzs Buliih LAl Fe 1 VERSIAN. GE A

CIRCUIT. on A SOLDERLESS. EEEADEDARD 8
REFORE MAKING A PERMANENT UER.'E.mM.,
THIS WLl ALLOW You TO MAKE MENFICATIDMS
’1'~=71Ih THE CIRGQUIT, IR LA A |

SA FETY FIRST

ES ,1 POWER SENSOR | CIRCUITS. wlm EATTER\ES...

2. Do IT-NOURSELF SENSOR CIRGUITS ARE. NOT
__ APPROPRIATE FOR MEDICAL APPLICATIONS OR

MHEN HUMAN. LIFE OR SARETY (S AT E\SH-S



ELECTRONIC SENSORS

AM ELECTRONIC ‘SEHSQR RESPONDS TO AN

EXTERNAL STIMULUS SUCH AS LIGHT
SOUND, PRESSURE, VIERATION OR TEMPER A-
TURE. Muﬁ:r EENS:'JRS CAN BE PLACED IN

ONE OF TWO CATEGORIES! SIMPLE GO-NO GO

SENSORS THAT ACT MUCKH LIKE AN ON-OFF
SWITCR  AND ANALDG SENSORS  (WHOSE

__OUTPUT (S| PROPORTIOANAL TO THE STIMULUS,

GO-NO GO SENSORS

_GO~NO G0 SENSORS ARE ALSO. KNOWN

AS  ON=~ EJFF NES-NO oR BINARY SENSDRS.

SOME. PRE EIMPLE. MECRKRARNCAL DEVICES
SUCH AS MAGNETIC PROMIMITY SWITCRES

AND VIERATION SENSORS LIKE ! THOSE USED

AN VARIOUS . SECURITY  SYSTEMS.,

MAGNETIC REED S ITCH | PEMDULUM SWITCH |
(MAEMET emsnﬂ) —(MIBRATION SENSDR) .

‘jﬁma GO~ND GO SENSORS |NMCLUDE AN
ANALDGE SENSOR  AND A CIRCUIT TRAT

SWITCHES ON (OR OFF) WHEN THE AMPLITUDE.

_OF WHAT \S BEING SENSED EXCEEDS
(OR FALLS RELDW) A CERTAIN LEVEL,
CFTEN THE POINT AT  WHICH THE CIRCWLIT.
SWITCHES CAN BE ADIUSTED EBY ADDING.
OR  CHANGING THE VALUE DF AN EXTER-
NAL RE‘S!'ST&R OR BY A DICITAL SwiTcH |
ARRAN, | ] N P Y SR
-

AMP\LOG SEN‘SOR‘:':T

_Mhm‘ KINDS OF ANALOG | smsaas Aﬁ.E.
READILY  AvAILARLE.,
COMMON ARE. EEEEE.&EE.E HERE.

o PI—\LOTORES\STOR

£ RESISTOR

LIGKT~ SENSIT\V

_; Sl T

WHOSE RESISTANCE CRHAN &ES

LWIATH LIGHT. .

LlEHT‘* SEM‘S. lT'IUE.

(LHPLM'E-EQ WITH

 MICROPHONE

® PH'&T'oﬁmDE'

Dm DE.

| WHICH PRODUCES A c.uP-REMT
AN RE.‘SPGHEE. To

I HERMESTOR

. TEMPERATURE ol
RES\STOR | WHOSE RESISTANCE |
TEMPERAWRE.

LAGHT..!

-SEN ‘S:".T".UE-j

SOUND-SENSITIVE :sF_mﬂnﬂ.f
WHICH PRODUCES A VUDLTAGE

OR CRANGES A IC

__AS THE | SOUND LE

| PEZOELECTR!”‘ i}

APAC (TANCE.

VEL _CHAHGE.%..I 1

waﬂ.wus c:R.ws'rALS ot | 1|
CERAMICS WHICH PR{:DUEE
A UBLTAGE WHEN | RENT, |

VIBRATED OR SUBTECTED TO : '_
.---HE.LI-L&McﬂL SHOCK .. pfieiekns

"SIDME OoF THE. MEJ'&TT.--..,




TRASIC I SENSOR-CIRQUITS 1T §—F Sft:NSDRS )‘-\ND CDMPUT‘:R’S” ad,

~ ELECTRONIC SENSDORS REQUIRE! A DEVUICE. | Gb-NO GO SENSORS | CAN EE.EAE‘.I.LH: CON= .
~ THAT INDICATES WHEN SOMETHING HAS BEEN . NECTED T COMPUTERS AND DIGITAL ClRCUITS.

SENSED. THE INDICATOR FOR A SIMPLE GO~ | | | L Rl e 1 5 L]
NG GD _SENSOR SUCH AS A MAGNET SwITCH L MAGNET L 1. L | | | b CDHPuTE.E.
_CAN _EBE A LAH?] LED oR BUZZER . Y el 0 N i _J'..,.—; _MAGNET . | |MOUSE. SLULTC.HT =
ST £ e ] 10 1 e o R IO ) G | R o A TONSTIC K. SUWITCH |
L maener] | AgnET ] T deg i b T L UL LT e '“L bbbl ORI PARAICEL PARTT
\ lerd - SWITCH N =1-LAMe \s| | | M N2 a1 D O R 6 A 2 128 i

B @Rl |9l | ] e =i ioN optyl ] e - ISR SR T2 R
@ B lgaTTerN s | T 45y ICROREN AL [ 1 1 W R 41 7 5 D 7 o 5 1 0 W o . 1 1) 21 50 03
.__"_ _ 2 Al 1" khgNer| | I 1L L e R NI ) U Y
_ i _l_(@_ LAMP IS PRESENT | L IANALOG SENSORS REQUIRE A C\RCUIT! THAT |

. [ et 15 L. TTRANSFDRMS THE SIGNAL FROM THE  SENSOR.

INTO DIGITAL FORM THAT A COMPUTER  CAMN |
LUNDERSTAND. ONE APPROACHA IS TO CHANGE

__THE OUTPuUT DEVICE FoR AN ANALDOG SENSOR | | TTHE SIGNAL |INTD A STRING OF PuLSES | |
CAN BE AN ANALOG ﬂi DIGITAL METER, I . WRoSE  FREQUENCY IS PRoPORTIONAL TD | THE
AN OSCILLOSCOPE ok A mMPUTER. 1 : L L AMPLITUPE OF THE SIGNAL, THE COMPUTER |

| LIS THEN PROGRAMMED TO -::guu*r THE ALK SES.

/Z\ ANALOG | _ DURING A GIVEN TIME.
o ! | | |

i e L LT P | DverrAll | |
i \ | NN METER
 TRERMISTOR J_?- i i

. MATCH

UD_LTA.E-E_ .

F FRE QUENCY ““'1"-
CONVERTER

L g BV 1L o . pils b | b SIGNAL . NOLTAGE | |4 FRE&L&EMCT
_MANY ANALOG SENSDORS REQUIRE A CIRQUIT | - TR BT Eoa EE A s el
__TO PREPARE THE SIGNAL FOR AN QUTPUT | 4 B 1 0 CO T V4 O O 1 51 S T O 1
_INDICATOR. AN ESPEC|ALLY USEFUL CIRCUIT IS AN ANALOG-TD-DIGITAL CONVERTER L#_./D CON~
_THE OPERATIONAL AMPLIEIER (0P AMP). THE | _ _NERTER) CHANGES A SIGNAL FROM A SENSOR.
0P AMP CAN TRANSFORM THE TINN CURRENT | . InTo A BINARY NUMBER PRoPnR_TrnuAL O THE
. FRoM A PROTODIODE INTC A VOLTAGE THAT (S| | L hu?umnﬁ OF THE SIGNAL. | | | |
L EASHY [IABICATED BY Al MeTeER. | | 1 P11 | RLL L Log Y O -
| ..__..._.:--LIGHT-- INAA |
iy Ay oo gt | ANALOG __.../

_ouTPUT . | A1 R o i I EH AL
VOLT AGE. | DIGITAL =
b i | CONVERTER 3% = |
| -
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_TOUC H SWlTCHES

, u§E Ph Etﬁmﬁﬁﬂ.b ELU!TﬂIﬂ WHEN Pﬂjmﬂﬁ
| | _FoR| SPECIAL APPLICATIONS. OR FOR. OLTRA-
2 *n-md SwlT'_E.HE.S; TRY. JHEEE. ﬁlul[r{-HEi‘

..;_..;_.mu LTI-LAYER. Swmzﬂ |

| e OVERHEAD TRAM';F&E.E.NC*L FiLM WiTH |
s ALUMING M FmL. SRUARES ATTACKRED TO. L':}U.JEE
L | SIDE. wWiTH f.'E.M.EI».;Cl" OR DOUBLE ~SIDED . ThF.E

|‘

| B-'SAME MATERIAL AS A WITA A HOLE |
'R’JHCHE.D AT _EACH SWITEH. F&srrmu..,--. !

0 ~MARE. ETCHED [CIRCUIT. Eaaﬂn AS. SHOWN | | |

| OB _POSITION SWITCH ELEMENTS. OVER FOolL,

L ?m:raﬂm IN A PRE- ETcHEn Eﬂﬁ.ﬂ.ﬁ. 7 .J[.

| ..___TACTlLE FEEDEACK ESWITCH o
I O = T - R N 0 |
O S LA P50 - ﬂuEﬂmaAﬂ TRﬁqsaPﬂEEH;?__ .
FILM_ WITH ALUMINLDM. |
IS S - FOIL CEMENTED OR TAPE::_-_._-.'
fedl it 1o LOWER SIDE_AnD! | | | |
= || CEMENTED OR TAPED TD. Ll
s, NE— ETCHED CIRCUIT BOARD. | | | |
ot  \WITH COMRB PATTERN. | | | |
{1 W I e Dl IR 1 A Y
a0l | [ : [ [l

it il RE‘&IET&M;E FORCE » E

) - " - + + - R - r - - - g———p - - - - Kl =y
|
I | ; 1
e £ " i B " . = " i S-S * NI - - " E—— ] f= §oa =
| ! i | 1 1
1 | | !
S == = | } + + H | § — o —a 3 RS 5 : | i A
4 d ks

WHISKER-STYLE LEVER SWITCH

ATTACH STIFF  PLASTIC ROD OR | MUSIC WIRE TO

MBVABLE LEVER ONL A LEVER SWITER TO MAKE |
B WHIEH.E.E SWITCH.! | |

| | UJHLSH.E.E. |
SWITCH

(A,B- SEE s&mw} |

WHIEKER | SY\TCH .gpi@Li_cﬁf:_ﬁ_ﬂsﬁ:_ : R B 0 A

_ ROEDTICS — SENSE PRECENCE OF OETECTS,
T0 DETECT CARTOMS AND OBJECTS

OVER SoIL OR GRASS |
AND, PLANTS. | |

RESEARCH~DRAG WHISKER
™ DETECT AND COUNT. ROCKS

PH“{S\CS OF LE\!ER SWITCHE‘S'_"_[":

_ THE WHISKER EUJ!TCH

_ . EE uL:rs EEan
NS A SECOND CLASS LEVER.

 pNOT

APPLIED.
_FORCE

SCALE | PLAT Fnﬂ'w _
:p._c"a.;..a

44,6
il G

l11.R |
174

RE?l.ETHN'!;EGJLLRU.h&. Pl i
| B B (=
LS

FOR| AN IDEAL LEVER. I";". ]
APPLIED FORCE x A =

L1

Fﬂﬁc E.(ﬁrn.ms)

[ | _;_'_1n_urdce.='13'55 EREHE

. FROM PDSTAGE SCALE |
AND RULER TAPED TO . |
SWITCH LEVER.RULER |
WAS PRESSED AGAINST |

| INDUSTRY ~ HANG  WHISKER | OVER COMVEYOR BELT | |
PASSING BY. | |

1
! |0 YR - T



68711 7, 10 5 T

_OR SIMPLY BY BLowiNE |NTO A TUBE.. PUFF .

 HERE |

MOISTURE IN YOUR BREATH WL CONDENSE.

 Blow MWORLD WITH A BRASS AQUARIUM 1'LJEE. L P
CHERE  JUNCTION ANMD SWITCH WIRES. | it B ) O [

1 1 1 1 .
- - - i ] = 11 PN W TR | S R Pa—- | | bk 2

| | | | |
' = : . - | S U - R —— el 1 = |

1
| | | | | |
| | | ! | | | !
.- 1| -4 } —— = ¥ ' S W - 4 5 L | T
jom— g

A PUFE SWITCH! IS | CLOSED BY AIR PRES<URE

SWITCRES: ARE Exﬂmimﬁ AND HARD Tﬂ...F-.iHD

BUT Mou CANn EASILY MAKE THEM.| OF THE | |
VARIOUS KINDS I HAVE. MADE THE T‘rPE. Si{awu
HERE \S  THE Maa-r RELIABLE, | S 1 N (]

PRANCIPLE OF 0 FE.:E.ET.IEIJ m_:

BLow . | | TURE | E_E.Eaﬁoé«ﬁﬁ_.a'.‘

4 BUADDER

INSIDE THE TUBE AMND CAUSE A SWITCH HECHHMSM § -3
TO CORRODE OR STick.. THIS !METHOD  Keegps | | | | |
MOISTURE  AWAY FI?..::M THE. SWITCH. | BELOW 15

A DEMQM‘STRATIGH SWITCH, WHICH. CAN FDE.H L4
THE BAS\S. DF A WORRING PuFF SWITCH. M e R

. EmnER £L1F5: |
SMALL  MEDIUM |

A&uhmum
TURING

PERIoDICALLY = BALLOON .
{ REMDUE AND | e
' CLEAM TUBE | | LEVER | su..rl'rcH

THIS. ARRANGEMENT ALLOWS YoV 1D |
AQUICKLY MAKE A DEMONSTRATION PUFF = |
SWITCH. FOR PERMANENT USE INSTALL IN | |
A PLASTIC Rox COMNECTED TD THE OUTSIDE

12

| INSERT PLUG 1N TACK

P'KP'.*R CLIP SW iTC H

L] ] - '] 1] o gl =] e e m—— o — . =l L T -
| | { |
] | | | 1 | | !
J ] J 1 | L 1 | l | L i 1 | | 1 | i 1Y e |l
§ 1 T : 1 1
| | I
A - i | B e e b H
1
s = —
. i ¥

b-22 SOREW. WASHER AND NUT

PUONE PLUG SWITCH

O CLOSE. SWITECH. |
PuLL PLLG (FROM Iﬁtk.
10 GPEN SHMTE.H.._.. :

.' Tl LT SWITCH

IN_Woabd, MELTED

H.MGI'I‘ED c:aan
TO PHONE | |
IPLLUG (COVER |

THIS EWITCH CLDSEE \.UI-LEH. =
__STEEL AIR GUN SHOT (EB) ROLLS
 AGA\NST THE TERMINALS 1N A

1/8-INCH| PRONE PLUG,

:F’HDHE PLUG | TD OPEM

PRDTET‘:‘PE usEﬂ Im;—-FLATEtD
Y5 mm BB COATED |wiiTH A r. |
LANER OF Pnu‘rﬁﬁ.'nua LAC&UER
_MWHIeH DOES [ NOT ﬂﬂﬂﬂ'uﬂ'ﬂ' =l =
ELECTRICAITY. THEREFORE T _;__.;
. PLACED BRI IN. SMALL HOLE qaﬂ_

saLbER

EDLDER wLRE_
__IACROSS! ﬂJ\r: .-
T TE.E.MmH.LS-

INVEE.T'
iWI TiH.. ;

WER |

_. 1T AND PUSHED BB FROM HOLE WITH .
___SOLDERING IRON. CEE WAS. Hcrrlj S &

L 421

|
1
|

-I-
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MUSIC WIRE VIBRATION SENSOR
MUSIC WIRE (AVAILABLE FROM HOBRY AND CRAFT
STORES) IS, STIFF STEEL WIRE THAT SPRINGS
BACK TO ITS QCRIGINAL POSATION AFTER BEING
BENT GENTLY. MUSICc WIRE CAAN EE USED TD
MARE MANY KINDS OF TILT AND VIBRATION
SWITCHES THAT WORK IN VARIOUS POSITIONS.

CALTION USE DO-I1T-YOURSELF SENSOR LIKE THIS
ONLY FOR BATTERNY=-POWERED APPLICATIONS!

MusSiC FISRIN G
WIRE, W EIGHT

REDUCE SENSITWITY
BY MOVING WEIGHT

G-:EE;..;-&WAEHER. CLOSER TOCLIP OR
BY INCREASING GAP

EETWEEN WIRE END

AND CDPPER FOIL.
< BINDER = LEAD FISHING
cLIP WEIGHT ~,

. fmﬂ.cu \T BOARD
= L ﬂ (NO COPPER)

 ESSD) < WASHER
= <t
il |

(L .

E:Iﬂ.'cw'r EoARD
(coPPER CLAD)

HARDWARE: b+32 OR 8-24

. |
" PIEZOELECTRIC VIBRATION SENSOR

. WLl CAUSE THE MEEDLE ™ JUMPUP TO.A | .

CERTAIN | CRYSTALS |AND CERAMICS, BEND [IN

RESPONSE TO A VOLTAGE AND. GEMERATE A |
VOLTAGE WHEN EBENT. THIS PROPERTY IS THE |
PIEZOELECTRIC EFFECT. A PIEZOELECTRIC | | |
BUZZER ELEMENT IS A SENSITIVE mﬁﬂhﬂm |
SEmSORLITRY MS L G Ll T 4l i

TAP

—
ja—

:. b ! —
---|_|_|I

-~ - > .. il S L 3
e WL
PIEZO Euz.zF.E. E.LEHF;MT‘ BUFER EP-HE-HT LE-I: |

' e o1
ThP 'mF_ F'lF.ED ELE.MF.MT '-.mTH A F’E.I-JEIL. uJI-HLE j
LOORING |nTo THE END OF THE LED. EACH TAP
WILL CADLSE THE LED TO. FLASH. |

_THE SETUDP RELOW. IS A,_ SELSMIC SENSOR. i_
THE VERSION I MADE DETECTED TRAINS etk S5
L MILE (1.6 kM) AWAN, CONNECT THE . | | |
LEADS FROM THRE PIEZD ELEMENT TO AN . |

ANALOG VOLT METER. SEISMIC VIERATIONS |

VOLT OR !SO0. THE WEIGHT CAM BE A LEAD |
FlSHING WENGAT OR A Q-voLT BATTERY.

LA gol gl sl

ERICK | 1T T 2 Tigd | L

H‘““""f:'-""'-'l 5 S8 Lty g I e

2 PIEZ2o ELEMENT | . | |

RS R ol (HALF OVER EDGE = | |

et A5 o RULER OF BOTTOM ERLI‘.:KJ
E'R|E.lﬂ'-. e 'i:: X = | = E } L : :

2BRICK ] (1] CONCRETE = WEIGHT (MOVE | |

’*_'I'“* i '.'.,1':'.,-#- ol Lok | L ELORERITH. EREQK.W |

et e LUl Lyl L REDYCE 5&.-»_:5111\;11“:)

L 48



| DRILLED

~PENDULLM ' SWITCH

“PEMDULUM SquTCHES AE‘.E_ !.DEAL an.

DETECTING TILT AND VIRRATION. THEY ARE
SYSTEMS AND SEISMIC

USED  IN SECURNTY
SENSORS.

PENMDULUM SWITCHRES ARE

EASILY  MADE FROM READILY AVAILABLE
MATERIALS. HERE'S ONE You CAN AMEKE .

PZ1 AmMD P22
ARE PIEZOELECTRIC
RU2ZERS.

LEAD FISHING
WE L GHT

CHASSIS |S PLASTIC OR METAL ENCLOSURE.
SEMNSOR DPECK |18 CIRcuUIT BOARD MATERIAL
(WITHOUT COPPER FoiL).

|i|+t+ ~G1D) < SOLDER LuG
B1i - WRAPPING
\-’ = qy . __WIRE
Pz ; |

WASH F.E*

EEC’DHD |
SENSOR |
DECK

R WASHER— USE TINNED WASHER. SOLDER A
WIRE TO WASKER. CEMENT WASHER OVER HOLE |
IN THE SENSOR DECK. |

OPTY ONAL .

SECOND SENSOR DEck ]

DAMPING |
 FUULD
- (MINERAL OIL) |

A———

RAS WASHER WITH LARAER HOLE THAN
WASHER N UPPER DECK. THIS PROVIDES A

| SECONMND. _SianAL As

INCREASED.
e | | |

TILT. @R VIERAT IOA

15

_ PENDULUM QUADRANT I SWITCH

REPLACE THE SIMPLE | GO-NO GO WASHEK
SWITCH oN THE FACING PAGE WITH A
CIRCULAR ARRAY OF FOUR OR MORE SEGMENTS
AND You CAN MAKE A SWITCA WHICH INDI=
CATES THE DIRECTION OF TILT oOR VIBRATION.

 +9qyV C(F) | TONE(HZ)
_ | T N SR S | 50
R1 8 4] | 1ol | 110
100K 047 2320
| i Q22 | 14980
LS .010 | 1200
R2 | o]l sEC | )=
1K l aln
/I Z SPKR
SELECT i . R e O
VALUES | |DiRECTION |4 LT o 10 ¥ 0 W
FOR O OF . TILT
FROM CONTROLS ._]__
TARBLE TONE L =]
ARBOVE. | |
TO PENDULULUM
.
USE * I8 SR USgE A |
OR LARGER DIFFERENT |
COPPER VALUE FOR |
WIRE TO EACH C
MAKE TO GET.
SEGMENTS 4 TONES
NOWN-=- HOLES |
LONDUCTIVE SECURE |
BOARD SESGMEAT
F = R WIRES
T C
- { ! H
| 17




. ALBRM. {BF.LL smau BU22ER OR LAMP) 1S |
_ACTIVATED LUHE.M Al Su.JlTr.:H CLOSES.

SW\TCH T"{PE ALARM SYSTEMS w

Mhhﬁ SEf_uRlT‘f M.ARM SYSTEMS USE

] ON-0FF (SIPLT) SWITCHES tTo DETECT OPEN

DooRS AMD WINDOWS OR VIERATION. M&Gus’r
SWITCHES | METAL FOIL (lwHicH BREAKS |
WHEN A WinDoW 1S BROKEN) AND VIRRATION
SENSORS ARE OETEN OSE D. il

T,\{PICAL MAGNETZ%W[TCH palid]

SWITCH |

./{ﬂ" —~—= 10 .AI.IJ’NE'.H. i DooR | |

| BASlC OPEN CIRCL\IT ALP\RM

SENSOR PANAC . ALARM
SWITCRHES SWITCRH IS
i i f }

SH4

i B Ee

Eu-r
SIMPLY BY

THIS CIRCUIT IS5 EASILY DEFEATED
L SVUTTING A WIRE .

18 [

IMPROVED OPEN CIR‘CUIT ALF\RM ﬁ'

RESET . ALARM.
/Ewch.H P |
...... Sl | T LA
..... . . i L. Mg
| MGRMALL"I‘ | ale _ e |t i o L
| $EH.5I:F. (I} 1 I L |
 SWIATCHES | .
| /t\ N | RELAY My
I £ T N S - QvbLT W L
IR e Sy BRI | - L Saofl. -t g
); /IT; f,;), __THE RELAY. IS ! 2 B it 2.7
_ | NORMALLY OFF . | | '[
: ! B

: :wHEH A SEMSGE E\.um:.& IS c.m-sEn T'HF_

RELAY PULLS IN  AND THE ALARM STAYS ON ',.j_.'__
UNTIL THE RESET SwiTcH IS OPEMED. |
THE CIRCUIT cAAN EE DEFEATED BY. CLTTING

A SWITCH | WIRE EBEFORE ClOSING A SEM&ﬂR.;

| 'CLCJSED CIRCUIT ALARM

THIS C-mf:.uu'r MDNITORS THE. _ALARM
SENSOR SWITCHES CONTINUOUSLY, 255 il () R A !
THE ALARM 1S ACTIVATED (F RN
A SWITCH WIRE 1S CuT. N §
_ THE RELAY DRAWS CURRENT | N L
CONMT INUAUSLN. | _ -ﬁ:g_ 5
L& 51 . _RELAY PSR
| 1 q voLT e ot
| NORMALLY=  S00N S ol
O SL.eCLOSED Ll 1 5] 7
LR ] | W SENSOR. | e W 551 |
| 1 owvrenes | by Sl | go AF
ETHS | presssq| 4 L |
r Tohcwate L3 ||
_ 3 |
E5 o -2



""""0;-'6'
]NTELUGENT SW[TCH SENSOR | ' ~INTELLIGENT SECURITY ALARM
|

WIRED SECURITY SYSTEMS ARE MORE S1-S5% MORMALLY CLOSED MAGNET SWITCHES
SECURE | WHEN THE SENSOR SWITCHES | | | o] .
ARE ' NORMALLN=CLOSED AMND CONMESTED |
N SERIES LIKE THIS: .

e | | I e s s e
mmm mm
4’ | . 4’ RL- 10K (R1-R5: 1/4 W)
| = e Al R'z.-z?.u. Sk
WHEN A [SWITCH 1S OPENED AN ALARM = | $3= 3% olo
SOUNDS OR A LAMP FLASHES ON. RUT . | | RY = 47K / |
THE CIRCUIT DOES NOT INDICATE WHICH | | | RS —160 k . ST | < PRESS TD TEST
SWITCH [ \s OPEN. THIS cClRCUIT DOES: | | | = o o
| OPERATE READOUT | |
| - hl RELAY (ﬁum:r soo.)
j | RESISTANCE
, _ = ! AVAY, ! , 1;1\” S8 \NDICATED
1K 7.2K 23 | rqagkl 1] ] ] | Bi=t] ] [ i BY METER
V | LA 3 14 Uiy | _1*Ri C) REVEALS
.41 10 | PRESS Anp ReLease — 12v ( O WHICH
NORMALLY | THE | OUTPUT 18 | CLOSE o ol [ 171 i | sg toacmvarE | T SWITSH.
OHM. WHEN A SWITCHA 1S REBENER,L A | ] | ] i _ LT = IS OPEN |
CORRESPONDING RESISTANCE HFPEARI AT ! | Sloi NORMALLY CLOSED F‘IEE-‘J | | 20
THE OUTPUT. WITH THE RESISTANCES | PUSHBUTTON SWhTCH | Buz2ER ORM. |
ABOVE, |F THE OUTPUT 1S 72.2x THEN S2 | | | L METER | |
1S OPEN, THIS METHOD ALSO INDICATES | | | | s72:sPoT SwiTen | | ) t |
WHICH OF TWo OR MDRE SWITCHES ARE | _ - : '
OPEN. WI|TH THE VALUES ABOVE L IF | | | | | )
THE ouTPUT IS S.SKJTHEN SLuch.HES T | OPERATION
2 AND R ARE OPEN. - _ LAl || . Pl RE U
X Ly b R T 1. PRESS  Sb To TEST. (BUZ2ER Wik SOUND.)
IMPDRTANT TIPS. b blF T 8 A __2.1F ALARM SOUNDS! TOGGLE S7 TO THE |
S B N S = I A ) S 1 6. [ __READOUT PoSIMON TO SILENCE BU22ER . THEN |
- USE. GREAT CARE WHEN DESIGNING AND | __SWITcH oN OMM METER AND READ THE !
INSTALLING SECURITY ALARM SYSTEMS.! | | RES\STANCE. (F RESISTANCE IS ONLY A FEwW
EE SURE BATTERIES ARE FRESH AmD [ | | L IOHMS, THE BATTERY IS ToD WEAK T PULL |
gﬁﬁf THE, SYSTEM oEtenm. | L 1T T TTTTTTE T T il e Bel AN b e



L THIS NORMALLY. =CLOSED | SuliTCH.

__FOR SAFETY THE SwiTCH OPEMS |IF

Y AT T

FIRE OR WATER SENSOR

\s | KEPT
CLOSED By A SUBSTANCE THAT  MELTS
WHEN HuT OR.| DISSOLVES  WHEN WET. |
fT e | 1]
IS, DESTRAYED. . ik RIS R

_ FIRE % PLACE SECTION OF BIRTHDAY CAMDLE  |a)
__SENSOR | GAP.

~SwiTcH MLl OPEN  WHEA |

WAX. MELTS | OR! IF CloTHES P)n. BURNS [AwAY. |
WATER: PLACE
TABLET OR| CAPSULE

ﬂuﬂmiui an ..dﬂ-lEﬁ \WATER ';S:QLPE.LJEr.'_
N SEMNSOR  GAP. | |

| | (NORMAL)
SENSOR, GAPD |

I
(ﬁc-num&b) L PLacE | | |
g Ecmu&cﬂnu CONNECTION |
wlRE MHWREL AT | | |
EACH SCREW |

;1 BENT PHFER '-'.'.'LIF" _|
ﬂa-EE. ~——J~ﬁ“\

[ =

_PLASTIC
PuLl |
STRAP

) 'Ect:ep,b —-

' L
.-__| S L 4.41 :

EYE

i sr.:re.Ew

[ i‘|'|'|'* )l

f!:ti’.

I 1'. ’

; I
' - ' [ = 1_ -
| | |
S N S T Uy I WINN USRS WA UAREN NE m— .

SW ITC H irerd

LsE | 'n-n's. iwiTiH *'ra el )
ff -+ ACTWATE. A LIGHT, SIREN
Jp | oR BUZRZER WHEN A Dﬂﬂl?. !
o (. L MINDOW OR MAIL BOX |
Lde b Ll L IOPENED. | THE | UEi_ia*;nH 1
LLL Y L |SHOMIN RERE IE.HbE;HALL‘i..__T._.__
gl L OPEN. THIS MEANS THE | =
b Ll L Suigch [CAN. BE E‘fEhEiED .
1 L L RY cuthiNG irs Leapsa oL 1 ]
11 W 1S 1R FOR | MORMALLY CLOSED | | | | | |
A | OPERATION USE  THE SWITCH
i ON FACING PRGE | Amp | . | I.-
ADTUST SCREW SO THAT LT |
TDJCHES THE FHFE.'E. ICUP
_WHEN THE PuLL STRIP 'J.’i
AN PLACE . A THIGKER EuLL..__i
STRIP | MIGHT BE *HELESSM?
1F You LSE THE NORMALLY. P 1
CLOSED |SWITCH . USE SCREWS |
OR CEMENT To MOUNT 5wl ITCH.. i_

'&q-qn OR | 622 scﬁﬁws AND Huﬁ

.
| ]

| _,._4_

. '”‘~+—~F1¢.E TML HEhL‘: E'JF ..L_
ONE  OR ROTH SCRELMS

_ 850 CLeSE Twel | | |
SWITCR | AMILL | :&usq. L

_THE SCREWS ToO |PRESS |

. TOGETHER  AND NOT | | |
SLIPE TO nue_;.-s_mm. Ll

i._
- CLOTHES | iy
LRIN. Lol ]

PLASTIC! BULL |STR\P, | |
. .f_,. 1S cuT FRoM PLASTIC | If‘
) MILK pR snFT DRINK |

EMTLE | il i I

'\ FOR BATTERY-POWERED, |
L APPLCATIONS ONLY) |
-

L | eulel 3ol Aamyaime [ | | T TR [

H Attt $ 24




| | botrage!

~eee  — 1 1 ] ] R S — . . s 0 —— | S R o o g - - L . I IR I T T

A A R @ T e
VOLTAGE SENSORS | | - COMPARATOR! VOLTAGE SENSCOR |
| GO-NOGO VOLTAGE SENSORS HAVE MANY | | | TS BASIC COMPARATOR VOLTAGE 's’.«am;aﬁ' i i
_ DSEFRUL APRPLIACATIONS. THEY CAN BE. ..M.ADE /]

| . .. | DETECTS PRESENCE AF A UOLTAGE AROVE OR |
_USING ZE.NE.F- :uanf_s. all mMPHRHTﬂﬂE L | BEme AN ADTUSTARLE REFEREMEE um:rAGE.

ZENER DlODE UOLTAGE SENSOR 1;'_ R R

unLThGE. 2.}
L Lm) ._.._.Rj.;. i LR L bokad | B R4

i — > p
_ | LED wiLl GLow. WHEN INPUT VOLTAGE. _' :' RN 18 %‘ |
—EXCEEDS BREAKDOWN VOLTAGE OF Di. ,
| Ri= (UGLTAGE. (M3 Ve Y/ Tien | '.":' '_ N
_Vigs. 'RANGES FROM AROUT 2.0 TO 2.7lvoLrs | | | | |

FoR visIBLE LEDs (See LE® SPECIFCATiOnS). | | [ = [ | | ATEENAERENEAET S RS
| _REFERENCE VOLTAGE TO INPUT B:! | | | |

| ~ L voiTAGE

- TiEb. m: DESIRED CURRENT THROUGH LED.. ? |

1 SR

FOR 10 mﬂ. CURRENT , I:.m;- 8002 [ |1} :.__3__'

BARGRAPH VOLTAGE ‘SENSOR

5
e f.jg Re 13
LT T30 |

< 470 < (@0 |

o | LUED oM | LED 15 ON/WHEN '
e ] e by | L URPOT S IRELEBUS 1 1 0
| F.EFE.REME.E. VoLTAGE.. _f_

oM EFEDE

. VOLTAGE ouT

- Y . EE bt . Lol =
R2 13 g3 % Ry é el [T BRI IS VI T T b2 TTa T4 [ lalehgddiopil ||

L3 - 4 N N 1 | | VOLTAGE ! AT, INPurdR. & b 1 & | | |

TN - D:L- D2 | D3, | D‘-.t- L7 ) A U] L |

1 S O O AL 0 LY WA R S W LAWAY P XV RN AT B REFERE.MCE VOLTAGE TO '.NPLJT A:.;_ -l

L USE A | | e O i 2] O ) 8 .
_ WATT. A LEDL

1ep2 | teos DY LED 15 ON WHEN | | LED on.

 BREAKDOWN | JJﬂLt&E-FeS- 30 5 e 0 )
24 | |

{
|
=
I?'
=
&
m
-
A
:
e
[

_ | ;l‘-.' ,m- AR CE AN
__Rasnsma.5¥_. - ¥ | SIZ '3 gl NPT IS ABOVE. | ri=l—— —==l- i T
0 i o o W | | Wl REFERENCE VOLTAGE. ! | | ok el
R | -EmEn | eI |
_THE! LeDS GUow [EROM 4 TDI5 AS| (nPUT. | | | | | L1 | 1< ;[ | | LEb ore | | 1} B
_UOLTAGE |RISES FROM AROUT & TO 15 WOLTS. | | L7 1 \ 1 | ; 1
_OK 10 !USE ZEMNER  DIODES Wit nmER | r .70 00 195 I T et g L lgeh 4 g 1 bl L4
| = | N — o
|
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ANALQOG PRESSURE SENSOR
 PRESSURE SENSORS ARE EASILY MADE

FROM SIMPLE MATERIALS. THIS ONE CHANGES
THE RESISTAMNCE OF A Pc:‘rEu'n:JHE.TEE.. [

SIMPLE PRESSURE SENSOR | |
TRIS| SIMPLE SENSOR DDES NOT PROVIDE |
THE CONSISTENCY OF A POTENTIOMETER,

_BUT T IS VERY EASY TO MAEKE, .

Pae-sl.suaa

PRINTED.
- CIRCWVIT.
;JfHEMERD

e e

BT

|
|

CﬁH.DLJf.Tl‘I:JE
PLASTIC FoAM

—
i
/
V4
\ 1
l
]
d'
|
II
II
p 4=l

AN WIS | R PRINTED a'ui'
i . . Woop. | .. BRI N i CiReurT .
| ! ’ ‘ DoOWEL -} | i Sy ECARD

b)Y (O I 5 .~ POLISH [COPPER SIDE OF BoTH BOARDS. SOLDER.
% H 4 CONMNECTION WIRES TO EACH BoARD. THEA
! - - ™ . SANDWCKH CONDuUCTIVE PLASTIC FOAM. Lusen E
1 T _ =2 SPRING . . ™ PROTECT I(Cs) BETWEEN COPPER SIDES . OF
I \ s T B mHE | RoARDS.. BLACE | SENSOR LN SAalll PUSTIC
| BAR | POTENTIOMETER R== [ | BOX To HOLD T -mr;EmEP. 9 o
}.; : SHAFT -.:“.'.‘.—,_: L] - W, A S 1A
' PRE‘SSURE B 3% VOLTAGE i

C— = — -

il R e _—.:ru*a.‘.r—-q‘-rr —__Il-ll—._-u TF'?':.'&'-‘F'-T_ < rr"—_ '-'!--' l-I' r'l- -

SET. SCcREWN.

CHASSIS: USE

ALUMINOM ENCLOSURE.

-

.SiDE' mF_uJ oOF

POTENTIOMETER

INSTALLATION

B = R3 R< AND RA FORM. |
| | - 10K TO1p0OK = VOLTAGE  DIVIDER. |
Slidy L CHASSIS Re \S A, REDUCING Rs. | |
ATTACH SPRING SENSOR | INCREASES THE |
TO BAR AND CHASSIS R - P {49V VALTAGE AT R2..
W ITH SCREW, NUT RETAINER 14 5 0 1 ADJUST R4 TO
AND wAEHEE., NUT —— N CALIBRATE. |
/ R - |
MAKE BAR FROM 1K 75 S o S O ) N
Woob OR PLASTIC. NEGATIVE.
SECVURE TO SHAFT Sl | NOLTAGE]
OF POTEMNTIOMETER R1 -qyv S 0] I - 5 o
WITH CEMENT oOR SHAFT 10K | 4 |

ExPEmMEuT WITH, VALUES of R4 ﬁ.mn R |
TO GIVE. DESARED QUTPUT. CONNECT Rs TO -9V
J0 GWE POSITWWE VOLTAGE OULT. :

ETEN



ISTREIN T SENSORS I

A STRAIN | GAUGE IS A RESISTOR mm.;n:
—RESISTANCE wWHICH CRANGES (WHEN | THE |

.RE'S'.E.TDP. 1S BENT DR TWISTED. ‘:’ﬂu.

'FL,EMEL:-:. GEAPHLIE ER
PLASTIC. | PERNCIL b

(RDUGHEN 5 NOT HAUE! | |
WITH SAND GRAPHITE LEAD
PAPER | IF

NECESSARY)

I Tl BEND SENSOR TOWARD. |
| q . GRAPHITE SIDE TO REDWCE |

OR AwWAY FROM GRAPHITE | 1
SIDE TO INCREASE RESISTANCER

MuTE. St}l-fsl-'.'_ -
FF.mﬂH.E - T S

oy f.amuE.f.‘.T
Al SENSOR! TO | | |
}/CUP LEADS | | | |
OR USE
METHCGD |
EE.LGW\.]_
c&PPERf:ﬁ_/ﬁfj_:fﬁ;f__"_.'chPen.."_E.
P EOARD | STRAIN GAUGE |_leC Eufan.
-s::-r.bF.:_' _ _ 'L ——

NS EEEMTTTEN
L sEnsmwTY.

28

wWiRE | GREPH!TE. ﬂlﬁaiﬂoﬂm} T \lRE ] |

¥ ——— #+—r—F - | N— - - — e — " .i --.l-—!_-.._—--q.—--.!- | _.! T S T . - = - | SUNSE- FU—— —_—

7
! ' | p ] | -
x —1 ' s bl < H M i A TR B - H | WS T ] =
| ‘ | ' ' 3
- | |

I === B TS

STRMN SEMSO”R KPT’UCATIGNS

= MY FIRST STRAIN GALGE PROTECT | MOMITORED THE
~ | MOVEMENT OF A MODEL ROCKET (MSTALLED [IN A WIND
~ TUNNEL STRAPPED! TD THE |SIDE OF A 1966 CHEVY.
L L UT WORKED. HERE ARE | OTHER APPLICATIDNS :
| |

:_T . PRESSURE-SENSITWE RESISTOR — USE STRAIN. | | |
- SENSOR TD CONTROL FREGUENCY ai: Aubfc:- nscxtmmﬁ.
L | _OR GAIN OF AMPLIFIER.

L N PE.E.SEUE.E SEHE!TiUE Smwcl-i + UsEl Srmm SEﬂS{:E.;._
— i AS VERY SENSITIVE TDUCH SWITCH.. | o ———

| . ACCELEROMETER= ATTACH WEIGHT To ONE END | |

OF STRAIN SENSOR. MDUEMENMT WILL cHﬂm&E
_RESISTANCE 0OF SEMSOR. |

. ITEMS OF KnowN WEIGHT _ON Pmrﬁ::nﬁ B2 Sl
& | B N
LY ExPERtME.NTAL" RDEnﬂcs AND DETE'.".TIDM &F .
| wERATmu AND MOBOVEMENT.

O
B | STRAIN ‘SENSCJR DESIGNS

| TRY THESE UARIATIONS TO INCREASE &
| SENSITWITY OR MAKE SINGLE—ENDED SENSORS.

CALIERATE OR ADILIT
RESISTANCE | By LIGHTLY |
STROKIN G PEmCIL ERASER.
ACROSS |GRAPRITE .|

. TRY CDATING GRAPHITE |
UHITH [ THIp LAYER 0F | | | |
1 8 PAINT, TD PROTECT EFROM | |

UNWANTED CHANGES |
IN_RESASTANCE |

5 T T T A I O R Y 7

|
R .

SCALE= ATTACH STRAIN SENSOR TO BoTTOM SIDE | |
~ . OF FLEXIBLE PLATFORM. CALIRRATE BY PLACING .



|
— ! I S T— - S W——-

| "'.H._Li

_J._....-

- ‘STRA\N SENSGET RELAY |

l.'f_____ | THAS ¢1RcUIT (CAN BE ADTUSTED TO PULL (N A
| RELA‘f wHEM S'EMSE-F- ISIBENT OR. TUJlSTEI-‘n il

[1

=1
et MELS s i

i -

J-—.

el e

F-H
S

= 500,32 wLTS |

"__STEA]N"“S_.NSOR TDNE GENERATGR T

|
-l—l———i—lr

CHANGES UJHEL'I THE | SE_NSDE. IS EEMT' GRTMSTEDT

[ # ‘iu- INCREASE VALUE OF O
. T0 REDUCE FREQUENCY!

STRAIN |
A SENSOR.

R:L 5

_EXTER)
_ALDIO.
= -AHFLLEI

L4 b AAAL
r\£ P <A1 ) d e S0 G0 NE 1 5
4= I~ 1 S ) [ ',
Lol 0N i nAl 1 ok Il
! b—w — —
: SRR | RELH‘T A 1A
|

ded

it Q*

T -1

B

N | S

" THE. FREQUENCY OF THE TONE FROM THE fmnaa Jﬁ

.__.J_._.

-

-

ak
I

'l

—_—

| BE-. TOo |

e T

. 2000 L 'i‘_-ﬂ:i:'ff:!:'_' s o s e s

e

2

il

- .J__._l-__i_j:_..l o

faiq

._,

_ J---Z_k_l:. .

STRAIN SENSOR AMPLIFIER |
TRIS | CIRCUIT CONMVERTS THE CHANGE N THE

RESASTAMNCE OF A STRAIN, SENSOR TD A
CHANGE IN. VOLTAGE. . .

+9qy
T
BRERE Y|

s

b

-qv

——
—

THIS CIRCUIT AMPLIFIES  THE cua,a&uT.THRauGH |
THE, STRAIN SENSOR (I.n) BY 1,000, 000. IT |5
THEREFORE VERY SENSITIVE. REDUI:E. REE!&MLE. |
of R1 ™ RebUCE GAIN (Vour=T,, x RA).

RESULTS | WITH TYPICAL STMIM.SE'MS.DR(Unuf)_:

PLRSTM’. STRIP .
= ;..‘*—:‘ / MyLaR ™"
IH-- OVERHEAD . | | |
: TRANS PARENCY
. ‘ FILM , PRODUET | .
PACKAGING, E.Tc;)
ROVGHEN WITH

SAND  PAPER. |
USE NARROW |
LINE WHEN GAIN
AS HigH. |
EY

3y
=
2,25V

EEH:D
ouT |
182 ¢ |



SEEESSREEEE N
MAGMET!C FIELD TSENSOR

A COMPASS (5. A MiéNETtE FIELD SENSOR.

 DUAL |SEmnsOR

EOTTGHJ
L VIEw

USE | CLEAR . DOUBLE-SIDED TAPE.

bl L il | rol ATTACH SERSORS. 0L TOP aF

— _1. ; TRANSPARENT  COMPASS., TAPE
PHETEF-E.ELE'I‘ERS BLACK PAPER OUVER SEMSORS.

1 .T_E:E.T E‘:r Pm.cme -::GMFAE;S DH CLE&E’L Enx a:-JuHLrEL .:_ .
—PAPER. ROOM LIGHT wILL BE REFLECTED UPWARD, |
CINSTALL COMPASS AND. LED 1A LIGHT ~TIGHT ROX. . |

| 29 |

"
!

|
il

ﬁ'MAGNETlC FIELB """" S WTTC‘JJ ""'*_:

..:__r-.. 1 , | .'"'"! .,..- ..;- I e -i-——-.-- -I- ;---..,-...:_

LIGHT- T'.GHT EnICLOSURE | RanE COMPASS, SO qivl

LIGHT-TIGHT.
ENCLOSURE

ROTATE CoMPASS 50 Ecm qu._|
aD | PC2 RRE | wER pJEEDLE

|
_ ALIGHT SENSOR CAN DETECT TINY MOVEMENTS | | RO N 0 _ PC1 IS OUER NEEDLE | A | |
_OF A CoMPASS NEEDLE CAUSED BY ELECTRIC | | B A et ] 51 0 S UL 7 o e
MOTORS, MAGNETS AND SDLAR ACTIVITY. Y : l 10 ST CHL TS TG L Y L
. RN Ldd R Pl | ' RZ tonTROLS L R3S | | |
INGLE SENSOR soR™ ISWNE I - - N SENSITWATY | Ly 19 | | |
/ \\ : oL LEAAAL L Comeass || | ] L L LUED
% enorosesisrr | B 8 7T Ly T
L PHoTO IRAHH ToR . B | ~Z DA LA Ty | % |
il | LB ie—e— ] | |
iy _:i__ +!” | |. |
I i __,___',__! =1 =t | i . L '
4o N | IE — k- AAA] |+ ADTUST mmmﬂ Mlb R?. _
| ] l gy R !i SO LED SWITCHES oN WHEM_
L] - DAY | S d 8 ) > 1k | T A MAGNET IS| MOVED. | |
7 im _NON-TRANSPARENT _ | XRARSPARENT, | | 3 ...1____._:__.____4&» NEAR | -:c:MFAﬂL.4.._.,__3_.;._-.._i. g
$= 4 e || . COMPASS COMPASS | L | _11__ G 21 A I e L i 1 8
= 3 '
| N=NORTH [S=SOUTH | LED .~ MAGNETIC. FIELD AMPLIHIER 1l

s !

!-— i e ms

Rl RE o3 T, 1T I (6 R R O 0 e 8

V[ pet | | Per

SLIGHT MQUEHEMT OF STRONG | |
. MAGRET. Lmarﬁm_{;ﬂgirmm“;-“

.'[ -

g -_ 1 |. _‘
‘*. Tol AH&.LI}G_
| MULTIMETER |

S - -\__|_

ADTUST Ri umm m—.rs.a. NEEEJLE. |
IS uE.AE_{:!':H:r-_ﬂ OF| SCALE , WHEN
R3 1S 10/M,, CIRGQUIT bETECTED | |

. : 53
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LIGHTNING SENSOR
USE THIS CIRCUIT TO

DETECT DISTANT FLASHES
OF LIGHTRNING.

THUNDER STORM

_'_Bi

T qQVvoLT S

LED
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CAUTION? |
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SINCE. A L\GATN\NG BOLT IS A c.-'-mm.‘r |
RADIO TRANSHMITTER, A TRANSISTOR RAD|O
CAN DETECT LIGATNING. BuT THE PoPs |
AND CRACKLES You HEAR DO NoT REVEAL
THE DIRECTION. OF THE LIGHTMNING. THIS
CIRCUIT |NDICATES THE GENERAL DIRECTION
OF LIGHTNING BoLTS DURING THE DAY
WHEN IT MAY EE TOO EBRIGHT TO SEE THE
FLASHES. AT N\GHT IT witL DETECT | |
DISTANT LIGHTNING THAT MAY BE Too
FAINT TO SEE. | |

Fﬂﬁ E’E_s'r BESULTS MOUNT THE SOLAR CELL
BEERIND A MAGNIFYING LENS. A LARGE
PLASTIC FRESNEL LENS SUCH AS THE
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MAEGNIFIERS WORKS WELL. THE LENS
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40

|
i
|
1
|
|
| e b |
[ | ey |
|
|
I
|
|
|
|

4 s S Y
+
. 2 e} ¢
s ol |4 L1
L. "lmnal SPRR [
| L ok L\

1.Ll.|__|r|__|_!_il|

.-..II_.I- e

__GREEN) FOR EACH LED.
~SAME SIDE OF THE Rox SO THEY CAN BE SEEN

TO MAKE. A mRE-:.rmMAL LIG-HTHIMG S‘EMSGE_

CEMENT A SOLAR CELL TD THE INSIDE OF EAcCH | | |

SIDE OF A CLEAR SQUARE PLASTIC BOX. |
ASSEMBLE FOUR SENSOR QIRCUITS WITH An LED.
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PDEARlZE Dl LlGHT SENSOR

: PnLamzxms FILTE.FLE‘. ARr—. ﬁvhtLAELE FE’-QM

POLARIZED |LIGHT.
WA UES ] Ac| DRBINARY. | PAYE [OF REEIEFER

_ LIGHT VIBRATE IN | | LIGAT AND LIGHT THAT | 3 | CAMERA! AND SCIENCE STORES. OR USE LENSES |
MANY. DIRECTIONS, | | PASSES THROUGH SOME | | | FROM | INEXPENSWE PDLARIZING SUNGLASSES. | | . |
LIGHT WAVES THAT = MATERIALS VIERATE IN| = CROSSING | Twu Pe-LﬂR.lz.ERS BLIOCKS MosT Lnsu:r..: 25l P
TRAVEL TO YOUR ... . ONLY SOME DIRECTIONS. 11 R R S (1 L D LY TGI8 R S O i ._
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POLARIZED. You cAN. SEE TS YOWRSELF WiTH. | | . =t | < R1i 4 APPLICATION: | | |
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'. WITH A BUILT-IN WiNDoW!| OR| LENS.
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