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 ASSUME MO LIABILITY FOR ANY DAMHAGES

THIS BooK INCLUDES STANDARD . APPLICATION = |
CIRCUITS AND CIRCUITS oesxsuﬁo BEY THE

AUTHOR. EACH CIRCUIT WAS | "ASSEMBLED ' AND .
TESTED BY TRE AUTHOR AS THE Book wAs
DEVELDPED. AFTER THE BookK WAS COMPLETED,.
THE AUTHOR REASSEMBLED EACH CIRQuiT 10 . [
aweCck FOR ERRORS. WHILE REASONABLE CARQF.LI
WAS EXERCISED N THRE PREPARATION OF THIS .
Book, VARIATIONS IN COMPONENT TDL&RANC&S

AnD CONSTRUCTION METHODS MAY CAusE m&; S

RESULTS YoU O0BTAIN TO DIFFER FROM THOSE:
GIVUEN HMERE. THEREFORE THE AUTHoR & AND
RADIO SHACK ASSUME NO RESPonsiBiITY FOR .
™E SulTABILITY OF THIS Book’S CONTEWTS

FOR ANY APPLICATION. SINCE WE HAUE NO . |

CONTROL OvER THE wsE To WhiCH  THE

INFOR MATION 1IN THIS BoOk 18 PUT, WE

RESULTING FROM TS USE. OF COLRSE 1T [
IS YOUR RESPONSIBILITY To DETERMINE IF
COMMERCIAL USE, SALE OR MAMUFACTURE =
OF AMY DEVICE THAT INCORPORATES [NFOR=.
MATION In  THIS Book INFRINGES =~ ANY
PATENTS, COPYRIGHTS OR OTHER RIGHTS.

DUE . 1O THE MANY [WNQUIRIES RECEWED By |
RADIO SHACK AND THE = AUTHOR, (T IS NoOT .
PossIBLE TO PRoOvVIDE PERSONAL RESPONSES |
T® REQUESTS FOR  ADDITIONAL INFORMATION
(CosTom CIReUIT DESIGN, TECHNICAL ADVICE,;
- TROVBLESHOOTING ADwC&, ETC). IF You
WiSH  To LEARN MORE  ABeuT Ez.Eemamcs,

SEE OTHER BooksS IN THIS SERIES AnD
RADIO SHACK'S "GETTING STARTED IN .
ELECTRoNICS. © ALSO, READ MAGAZINES lei,u:,
POPULAR ELEGTROMIGS. ;
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"ITRobuCTION

ONE OF THE MOST (MPORTANT APPLIC ATIONS

. OF ELECTROMICS 1S THE USE OF SENSORS TO

- DETECT AND RESPOND TO EXTERNAL STIMULL
- Such AS ToucH, PRESSURE, WATER, HEAT,
L\GHT, MAGNETIC FIELDS AND SO FORTH. THESE
ARE AMONG THE SENSOR APPLICATIONS |A THIS

- MINL- NOTEBOOK . YOU CAN MAKE SOME SENSORS,
AND MANY SENSORS AND SENSING SYSTEM S

- ARE AVAILARLE FROM RADIO SHACK STORES
AND RADID SHACK WNLIMITED. ,

DESIGN TIPS

-1, ™ME URIQUITOUS 741 OPERATONAL AMPLIFIER,
. 1S USED |N THIS MINV-NOTEROOK, BUT You
. CAN SURBSTITUTE NEWER of AMPS IF You Do
. NOT EXCEED THEIR MAXIMUM POWER SuPALY
VOLTA GE. BE SURE TD CHECK THE PIN OUTLINE,

2. UNLESS OTHERW\SE SPECIFIED, USE 1/4 oR1/2

- WATT RESISTORS AND CAPACITORS RATED £OR

- AT LBAST THE POWER SUPPLY VOLTAGE., (F EXACT

. VALUES ARE UNAVAILARLE ; YOU CAN USUALLY

- SUBSTITUTE VALUES WITHIN 10 10 20 % OF
THE SPECIFIED VALUE.

3. ALWAYS BUILD A TEST VERSION OF A
CIRCUIT ON A SOLDERLESS RBREADBOARD
BEFORE MAKING A PERMANENT VERSION.
THIS WILL ALLOW YOU TO MAKE MODIFICATIONS
TO T™ME cCcirRcuIT

SAFETY FIRST

1. POWER SENSOR CIRCUITS WITH BATTERIES,

2. D0-I1T-YOURSELF SENSOR CIRCUITS ARE NOT
- . APPROPRI\ATE FOR MEDICAL APPULLCATIONS OR
NUHEN HUMAN LIFE OR SAFETY IS AT R\S\QS'



ELECTRONLC SENSORS

AN ELECTRONIC SENSOR RESPONDS TO AN
EXTERNAL STIMULUS SUCH AS LIGHT, .
SouND, PRESSURE , VIBRATION OR TEMPERA=
TURE . MOST SENSDORS CAN BE PLACED IN -
ONE OF TWO CATEGORIES! SIMPLE GO-NO GO
SENSORS THAT ACT MUCH LIKE AN ON-OFF
SWITCH AND ANALOG SENSORS - WHOSE |

. OUTPUT IS PROPORTIONAL TO THE STIMULUS, .

CO-NO GO SENSORS

GO~ NO 6D SENSORS ARE ASO KNOWN -
AS ON-OFF, NES-NQO OR BINARY SENSDRS. = .
SOME. DRE SIMPLE MECRKANICAL DEWCES .
SUCKH AS MAGNET\C PROXIMITY SWITCRES
AND VIBRATION SENSORS LIKE THoOSE USED &

\N VARIOUS SECURITY SYSTEMS, =

MAGIETIC REED SwiTch  PENDULUM SWITCH |
(MAGNET SENSOR)  (VIERATION SENSDR) .

SOME. GO~NO GO SENSORS INCLUDE AN

ANALOG SENSOR AND A CIRCUIT TRAT

SWITCHES OR (OR OFF) WHEN THE AMPLITUDE

- OF WHAT \S BEING SEMSED EXCEEDS .
(O0R EALLS BELDW) A CERTAIN LEVEL: . | .

. OFTEN THE POINT AT WRICH THE CIRCLIT:

 SWITCHES CAN BE ADJUSTED BY ADDING.
OR CHANGING THE VALUE OF ANEXTER-.

 NAL RESISTOR OR .BY A DIGITAL SwiTEH ...

CARRAY. R SRR S S
b :

g et e e -



ANALDG SENSORS

: MANY K\NDS oF AMALOG SENSORS ARI‘:

 LIGHT=SENSITIVE DIODE
. WHICH PRODUCES A CURRENT

. TEMPERATURE -SENSITWE
. RES\STOR WHOSE RESISTANCE

f READILY AVAILABLE., SOME OF THE Mosr
CDHMON ARE. DE.SCRJEED HMERE. .

ﬂ "PHOTORES\STOR

 LIGHT- SENSIT\VE RESISTOR
 WHOSE RESISTANCE CHANGES
w\m LIGHT.

PH OTTOD\ODE

. IN RESPONSE TO LIGHT.

 THERMISTOR

CHANGES WITR TEMPERATURE.

 MICROPHONE

SOUND-SENSITIVE SENSOR
WH\C.R PRODUCES A VDLTAGE
OR CRANGES A CAPACITANCE
‘,AS THE SOUND LEUVEL CHANGE_‘Q

| PkE‘ZOELECTRlC

 VARIOUS CRYSTALS ©OR
 CERAMYCS wWHICH PRODUCE
A UDLTAGE WHER BENT,
_VIBRATED OR SUBJ‘ECT’ED To
NECHAM:.AL. SHOCK .. ; ,




BRASIC SENSOR CIRCUITS

ELECTRONIC SENSORS REQUIRE A DEWICE

THAT INDICATES WHEN SDMETHING HAS BEEN

SENSED. THE [INMDICATOR FOR A SIMPLE . GO~

NG GO SENSOR SUCH AS A MAGNET SwITCH. .
CAN BE A LAMP, LED OR BUZ2ER. .. ..

Qe

= WHRen A
 MAGNET
LAMP

s PRESENT ©

e 51T
; QM ONLY.

CAN BE AN ANALOG OR DIGITAL METER,.
AN OSCILLOSCOPE OR A COMPUTER. =

OR

X

TRERMISTOR

MBNY ADALOG SENSORS REQUIRE A CIRQUIT |

. To PREPARE THE SIGNAL FOR AN QUTPUT. .
CINDICATOR. AN ESPECIALLY USEFUL CIRCUIT (Si
TMWE OPERATIONAL AMPLIFIER (0P AMP). THE |
. OP AMP CAN TRANSFORM THE TINY CURRENT |
" FROM A PHOTODIGDE INTO A VOLTAGE THAT IS.
EASILY INDICATED BY A METER. L
PHOTODIODE A |

8 <

— . R
A H ¥

| werraL
METER

!

| ourper
> VOLTAGE . .. . .

= T 0P AME



. GD-MNOGO SENSORS CAN BE EASLY Com-
~ NECTED 0 COMPUTERS AND DIGITAL CIRCUNS,

B

_—

A Lo TO CoMPUTER

 MAGNET - MOUSE SWITCH,
4~ SWITCRH TOYSTICK. SWITCH
L " OR PARALLEL PoRT..

Sa
o

ANALOG SENSDRS REQUIRE A CIRCUIT THAT |
TRANSFORMS ThHE SIGNAL FROM THE SENSOR
ANTO  DIGITAL FORM THAT A COMPUTER CAN
ok UNDERSTAND. . ONE. APPROACA |S TO CHANGE
- THE SIGNAL INTD A STRING OF PULSES .
-+ WROSE FREQUENCY (S PROPORTIONAL TO THE
i AMPLITUPE OF THE SIGNAL, THE COMPUTER
~ b IS THEN PROGRAMMED TO CoUNT THE PULSES
. DuRING A GIVER TIME. |

i ff ’ ‘ VOLTAGE

e T % : = > ('

ERE QUENCY

/ _:+/-_( | / CONVERTER

L SIGNAL  VOLTAGE FREQUENCY

L AN ARNALOG-TD-DIGITAL CONVERTER (A/D cON-
. VERTER) CHANGES A SIGNAL FROM A SENSOR
INTD A BINARY NUMBER PROPORTIONAL 1O -THE
AMPLITUDE  OF THE SIGNAL. ;
o U - BINARY

L LIBHT . AAAL_ ‘
N Y S ANALOG "‘"'___,./
, - peivtaL >

CONVERTER [

S




- TOUCH S\N TC HE%

USE A STANDARD SWITCH WHEN PQSSLSLE._.[“

FoR SPECIAL APPLICATIONS  oR. FOR: ULTRA-

TN SWITCRES TRY THESE. swrrc:HES.

N\U, LT\,—LAYER SW\TCH;‘ o
Paess

To BATTER\I‘PDU)ERED c\RewITS oNLY !

A - OVERHEAD TRANSPARENCY FiLM WITH I
 ALUMINUM FoiL SQUARES ATTACRED TO LOWER | - |
CSIDE. WITA CEMENT OR DOUBLE-SIDED TAPE. S

B SAME MATERIAL AS A wm—\ A HOLE
PUONCHED AT EACH SUU\TCH POSITION.

£ ~MAKE ETCHED CIRCUIT BOARD AS SHOWN |
OR POSITION SWITCH ELEMENTS OVER Fqu.,
PATTERN IN A PRE-ETCHED EOARD. |

TACT ILE FEEDBACK S\N\TC H

» PRESS

N

FILM WITH ALUMINDM

OVERMEAD TRANSPAREN;)"/, |

T

FolL. CEMENTED OR TAPED
TO LOWER SIDE AND:. | |
R CEMENTED OR TAPED TD. .
L N\ ETCHED CiRQUIT BOARD . ;.
ey WITH COMRB PATTERM. .

i



ﬂ,WHI‘SKER STYLE LEVER S\/\/lTCH

',f,ArrAcu gm:s: PLASTIC ROD OR MUSIC WIRE TO
MOVABLE LEVER ON: A LEVER SWITCH TO MAKE

A WHISKER SWITCH. | A

LE WHISKER .
SWITCH (A, B~ SEE BELOW)

 WHISKER :Sw\'\Tc’H APPLICATIO NS :

;,faoemccs seme PRESENCE oF OEJ‘ECTS.

fmbusrﬂv HANG WHISKER ovER CONVEYOR BELT
TO DETECT CARTONS AND ORJECTS. F’ASSING BVv.

- ‘RESEARCA DRAG WHISKER OVER SoIL OR GRASS
'ro DETE.QT‘ AND coum*r ‘ROCKS, AND PLANTS

PH\(S\CS oF LEVER SWITCHES

" THE WHISKER Sw ITCH RESULTS RELOW

\s A sr:coub CLASS LEVER - FROM PoSTAGE SCALE

s ; ~AND RULER TAPED TO
APPL)ED S PNOT - SWITCH LEVER,RULER |
Fokc& , o WAS PRESSED AGAINST

SCALE PLAT FDRM.

r<—~a->

A (ew) FORCE@«@;), o

RE,S\STANCF_C:ULQRLM . 49 6

. ‘ForReE 5 1 11.7
o ; . 10 11.3
FOR AN IDEAL. LEVER i 15 7.1
APPUED FORCE x A =

RES'ST ANCE. FORCE x B 1 0u~ce==29,3.5 :smms
o L1



PUFF SWITCH

A PUFE SWITCH IS CLOSED BY AIR PRESSURE. .
OR SIMPLY BY BLOWING INTO A TUEE. PuFrF .
SWITCRES. ARE EXPENSIWE AND HARD TO FIND, .
BUT You CAN EASILY MARE THEM. OF THE = .
VARIOUS KINDS I HAVE MADE THE TYPE SHOWN
HERE \& THE MOST RELIARBLE, o

PRANC [PLE. OF OPERATION:

BLow TUBE EXPANDARLE

HERE. $  eemmes 4«  BLADDER
NS s S : ,

m LEVER
< SuITCH

g Ul : '
MOIS TURE [N YOUR EBREATH witL CONDERNSE
INSIDE THE TUBE AND CAUSE A SWITCH MECHANISM.
T0 CORRODE OR STick. THIS METHOD KEEPS
MOISTURE AWAY FROM THE SwITCH. BELOW (S -

A DEMONSTRATION SWITCH WHICH CAN FORM .
THE BAS\S OF A WORKING PUFF SWITCH.

AQU ARV M
TUBING

RINDER <LLIPS:
SMALL  MERIUM

7z *"Kj B AT
PERIODICALLY  BALLOON itk

REMOVE AND o
CLEAN TUBE LEVER SWITCH

P R

THIS ARRANGE MENT ALLOWS You TR

QUICKLY MAKE A DEMONSTRATION PUFF

& SWiTCH. FOR PERMANENT USE INSTALL IN
A PLASTIC ROX CONNECTED TO THE OUTSIDE

Blow WORLD wiTH A BRASS AQUARIUM TUBE '

HERE. JUNCTION AND SWITCH WIRES.

12




""“?,ﬁfPAPER CUP SW\TCH‘;{—“PRE% |

(a 2 ScREw wn\snea AND NUT  PAPER cLip

‘*JPH ONE PLU @ Swn‘c H

SOLDER WIRE
ALROSS THE
TERMINALS

T IMSERT PLUG N TACK

. TOCLOSE SWITCH. 2P NoTTED corD
~PuLL PLUG FROM TACK 4 ¥l To PHONE
-ro OPEN SWITCH. lt: B PLue cover
LN

Tl LT SWITCH

'n-us SwITCH CLOSES WHEN A
STEEL AIR GUN SHOT (BR) ROLLS
CAGAINST THE TERMINALS IN A
1/8-1NCH PRONE PLUG, INVERT
- PHOMNE PLUG TO OPEN SWITCH.

 PROTOTYPE USED zmc—PLATED s
- 4S5 mm BR  COATED WITH A

LAYER OF PROTECTIVE LACQUER
~ WHIeH DoES NOT ConDucT =
- ELECTRICITY. THEREFORE T

N woab, MELTED SOLDER OVER
{T AND PuSHED BB FROM HOLE WITH

43

PLACED BB IN SMALL MOLE BORED

... SOLDERING IRON. (BB WAS HOT!) . .

i 3
Bt oo



MUSIC WIRE VIBRATION SENSOR

MUSIC WIRE (AVAILABLE FROM HOBRY AND CRAFT
STORES) IS STIFF STEEL WIRE THAT SPRINGS
BACK TO ITS ORIGINAL POSIATION AFTER BEING.
RBENT GENTLY. MUSIC WIRE CAN BE USED TD
MARE MANY KINDS OF TILT AND VIBRATION
SWIT CHES TRAT WORK IN VARIOUS POSITIONS.
TION S USE DO-IT-YOURSELF SENSOR LIKE THIS
SOy EoR BATTERY-POWERED APPLICATIONS!

MustC  F\SRING
WIRE WEIGHT

| E
R TR -~
COPPER CLADDING

NS

Gmt) TO BUZZER, LIGHT OR ALARM

~-<— QCREW

REDUCE SENSITWITY
BY MOVING WEIGHT

$
@«w/\wea CLOSER TO CLIP OR
RY INCREAS\NG GAP

<——Sou>a1 BETWEEN WIRE END
T
|

LUG AND COPPER FOIL.
<« BINDER LEAD FISHING
cLIP WEIGHT &
—i

\

CIRCUIT BOARD 1§

[‘/® R ﬁ/ (NG COPPER)
/ @ it L I LI ! Mo : ‘\ '
( ~ 1
- A
S« \WASRER CIRCUIT BoARD
(coPPER CLAD)
~wur

y | HARDWARE : b-32 OR 8-24
L'



PIEZOELECTRIC VIBRATION SENSOR
 CERTAIN CRYSTALS AND CERAMICS BEND [N
RESPONSE TO A VOLTAGE AND GENERATE A
VOLTAGE WHEN BENT. THIS PROPERTY IS THE
PIE2OELECTRIC EFFECT. A PIE2ZOELECTRI(C

BU22ER ELEMENT 1S A SENSITIVE VIERATION
SENSOR, TRY THIS:

TAP

AT A

- PIEZO BWZZER ELEMENT SUPER BRIGHT LED

TAP THE PIE20 ELEMENT WITH A PENCIL WHILE
- LOOKING nTO THE END OF THE LED. EACH TAP
CWILL CAUSE THE LED TO ELASH.

THE SETUP RELOW IS A SEISMIC SENSOR.
THE VERSION I MADE DETECTED TRAINS
1 MLE (1.4 RM) AWAY. CONNECT THE
LEADS FROM THE PIEZD ELEMENT To AN
ANALOG VOLT METER. SEISMIC VIERATIONS -
- WILL CAUSE THE MNEEDLE TO JUMP UP 1D A

- VOLT OR SO. THE WEI\GHT CAN BE A LEAD
PFlSRIOG WEVGHT OR A G§-voLT BATTERY.

RULER ‘

/I—"" / 52

BRICK | R TI ~
PIEzo ELEMENT

(HALF OVER EDGE
RULER OF BOTTOM BRICK)

el
/

Ly
CONCRETE  WEIGHT (MOVE
FLooR CLOSER TO BRICK TD
Y ~ REDUCE SENSITIVITY)

15




SENDULLM SWITCH

PENDULUM SWITCHRES ARE IDEAL FOR :
DETECTING TILT AND VIBRATION. THEY ARE
DSED IN SECURITY SYSTEMS AND SEISMIC
SENSORS. PENDULUM SWITCRES ARE
EASILY MADE FROM READILY AVAILABLE o
MATE RIALS. RERE'S ONE YOU CAN MAKE.

—_il"‘ll[_\' \ - / SOLDER LUG
B1 < WRAPPING
Qv WIRE
s1 - o
P21 L BRACKET
;m+ =4 \AJASH E.R“’* :
o 5 — \
O/ 4L ' o
Pzl . |<——— CRASS\S
- (L g NS\« OPTIONAL
./ £  SECOND
/ : SENSOR
pz1 An~D P22  DECK |
ARE PIEZOELECTRIC : S
BUZERS. - OPTIONAL.
DAMPING

—7 —
LEAD F\sume/  FLuid
WEAGHT (MINERAL OIL)

K WASHER— USE TINNED WASHER. SOLDER A
WIRE TO WASRER. CEMENT WASHER OVER HOLE |
DRILLED IN THE SENSDR DECK. ;

CHASSIS 1S PLASTIC oR METAL ENCLOSURE,
SEMSOR DECK 1S CIRCUIT BOARD MATERIAL ,
(WITHROUT COPPER FoiL). SECOND SENSOR DECK
KAS WASHER WITH LARGER HOLE THAN -
WASHER (N UPPER DECR. THIS PROVIDES A
SECOND SIGWNAL AS TILT OR VIBRATION IS
INCREASED. . : ,

1b



"PENDULUM QUADRANT SWITCH
" REPLACE TUE SIMPLE GO-NO GO WASHER

- SWITCH oN THE FACING PRGE WITH A
. CIRCULAR ARRAY OF

 AND You ¢ARN

FOUR OR MORE SEGMENTS
MAKE A SWITCR wWHICH IMDI-

CATES THE DIRECTION OF TILT oR VIERATION.

+ Cz\v CF) | TONEHD)
; 22 50
o R1 8 .10 110
: 7 022 490
010 | 1200
R2 b
1K an
2 SPKR
. SELECT O
. VALUES DIRECTION 4 uF T
FOR ¢ OF TILT ~
FROM CONTROLS L
- TABLE TONE =
ABovVE.,
, TO PENDULUM
USE * 18 C USE A
OR LARGER , DIFFERENT
. COPPER , VALUE FOR
WIRE TO | T~ EACH C
MAKE, ‘ TO GET
SEGMENTS| 4 TONES
\
- ,
T c
- NON- HOLES
CONDUCTIVE| — SECURE
BOARD SESGMENT
A WIRES

17



¢
SWITCH-TYPE ALARM SYSTEMS

MARY SECURITY ALAR M SYSTEMS OUSE
ON-OFF (SPST) SWITCRES Yo DETECT OPEN
DoORS AND WINDOWS OR VIBRATION. MAGRNET:
SWITCRES | METAL fole (wHickH BREAKS
WHER A winbDow 1S BROKEN) AND VIBRATION
SENMSORS ARE OFTEN USED.

TYPICAL MAGNET SWITCH

SWITCH 77 ==  TO ALARM /DDOR

=

o R
e Sae B

BASIC OPEN-CIRCUIT ALARM

SENSOR PANIC ALARM
SWITCHES SWATCR

N MR
T

3

5o

ALARM (RELL | SIREN, BUZZER OR LAMP) \$ ,
ACTI\VATED WHEN A SWITCH CLOSES. But .
THIS CIRCUIT 1S EASILY DEFEATED SIMPLY BY
CUTTING A WIRE. ,

18



)l MPROVED OPEN-CIRCUIT ALARM

RESET ALARM

¥ switen
sy 1\
NORMALLY olo—y |
OPEN |
SENSOR I r
SWIATCHES
/¢ \\ RELAY

Lm
<R

NORMALLY OFF

AS;L‘ S ASS q voLr +
‘ Soodt.
: T T T THE RELAY 1S

i1

WHEN A SENSOR SwiTck IS CLOSED THE

. RELAY PULLS 1IN AND THE ALARM STAYS ON

DNTIL T™HE RESET SwiTcH (S OPERED.
THE CIRCQUIT cAN BE DEFEATED BY CUTTING
A SWITCH WIRE BEFORE <closSING A SENSOR.

CLOSED-CIRCUIT ALARM

THIS CIRCUIT MONITORS THE ALARM
SENSOR SWITCHES CONTINUOUSLY, , :
THE ALARM (S ACTIVATED (£ A
A SWITCH WIRE \S CuT.

THE RELAY DRAWS CURRENT
CONTINUQUSLY. ﬁg_ N
s1 RELAY —B1
q voLT —av
NORMALLY= 5000 T
Sz..(._ CLOSED
/S SENSOR S4
A SWITCHES ; ;
s3 PRESS 54 |
A A TO ACTIVATE __T

19



INTELLIGENT SWITCH SENSOR .

WIRED SECURTY SYSTEMS ARE MORE.
CECURE WHEN THE SENSOR SWITCHES
ARE MNORMALLN=-CLOSED AND CONMESTED
\N SERIES LIKE THIS: ; ; .

si ST S3 : 4

o

WHEN A SWITCR 15 OPENED AN ALARM
SoUNDS OR A LAMP FLASHES ON. BUT . .
THE CIRCUIT DOES NOT INDICATE WHICH |
SWITCH 18 OPEN. THIS CIRCUIT poES L

S1 sz $3 sS4

NORMALLY THE OWTPUT 1S CLOSE TO O .
OMM. WHEN A SWITCR 1S OPENED, A . [
CORRESPONDING RESISTANCE APPEARS AT
THE OUTPUT. WITH THE RESISTANCES
ABOVE, |F THE OULTPUT IS 2.2% THENS S2. .

1S OPEN, THIS METHOD ALSO INDICATES |
WRICH OF TwWO OR MORE SWITCHES ARE.
OPEN. WITH THE VALUES ABOVE, IF
THE oUTPUT IS 5.5K,THEN SWITCHES

2 AND 3 ARE OPEN. S

IMPORTANT TIPS

USE GREAT CARE WHEN DESIGNING AND.

INSTALLING SECURITY ALARM SYSTEMS. .
gE SURE BATTERIES ARE FRESH AND -
TEST THE SYSTEM. O ETEN.. o

20
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INTELLIGENT SECURITY ALARM

S1-551 NORMALLY CLOSED MAGNET SWITCHES

S1 3 S3 sy S5
RL - 10k (R1-R5: 1/4 w)
R2Z - 22 K Sl
R3 - 32« , '
Ry — 47 ¢ /
RS —160k S7 PRESS TO TEST
, ; o ;
OPERATE. READOUT
| RELAY (Qvour,s00.0)
Rb _
; 470 N RESISTANCE
, Lz w S8 ‘ ‘ INDICATED
, il o+ BY METER
; oji R1 \ REVEALS
PRESS AND RELEASE — 12v ( O WHICH
S8 TO ACTWATE _ , SWITCH.
T / - IS oPEN
Sb: NORMALLY Closed | PIEZO ¥
PUSHBUTTON SWITCH | BuzzER ORM
METER
S7:SPDT SwiTcH : T t
OPERATION:

1. PRESS S6 To TEST. (BUZZER wil SoUND.)

2.1F ALARM SOUNDS, TOGGLE S7 To THE

READOUT PogimON TO SILENCE BU22ER. THEN
SWITCH ON OHM METER AND READ THE
RESISTANCE., (F RESISTANCE (S ONLY A FEw

-~ OHMS, THE BATTERY IS ToO WEAK TD PULL
N THE RELAY. ,

21



FIRE OR WATER SENSOR

THIS NORMALLY = CLOSED SuwiTdh 1S KEPT
CLOSED BY A SURSTANCE THAT MELTS
WHEN HOT OR DISSOLVES WHEN WET.
FOR SAFETY THE SwITCH OPENS IF T
IS DESTROYED. ;

FIRE. + PLACE SEcToON OF BIRTHDAY CANDLE 1N
SEMSOR GAP. SwiTCH Wil OPEN WHEN i
WAX MELTS OR IF CLOTHES PIN BURNS AwAY.

WATER: PLACE ASPIRIN OR OTHER WATER SOLUBLE
TABLET OR CAPSULE IN SENSOR GAP.

g

71 BENT PAPER CLIP

CLOTHES Pw] CLOSED :
(NDRMAL) ;
SENSOR GAP b3 —— N\

| , :
D OPEN ;
(ACT\UATED) PLACE
% CAONNECTION  CONNECTION ¢
WIRE ;) WIRE AT
dl:__.—-— EACH SCREW .
PAPER
CLip
6-32
SCREW
AND NUT

22



oL F: - USE THIS SWITCH To :
| : ACTWATE A LIGHT, SIREN
OR BU2ZER WHEN A DooR
WINDOW OR MAIL ROX IS
OPENED. THe VERSION
SHOWN HERE Ig NoRMALLY
OPEN. THIS MEANS THE
SWITCH CAN BE RYPASSED
BY CutTniNg i1Ts LEADS.
FOR NoRMALLY CLOSED ;
OPERATION USE  THE SWIATCH
ON FACING PRGE Ap
ADTUST SCREW SO THAT IT
TOUCHES ™E PAPER CLiP
WHEN THE PuLL STRIP (5
\N PLACE. A TRICKER PuLL
STRIP MIGHT BE NECE SSARY
IF You USE THE NORMALLY
CLOSED SWITCH. USE SCREWS
OR CEMENT To MOUNT SWITCH,

<440 R 32 scREws Ao muTs

220 <—FUE THE HEAD OF
ONE OR ROTH SCREWS
SO CLOSING THE
Ll SWITCH WIlL CAUSE
PLASTIC

CLOTHES THE SCREWS To PRESS

- PuLt CPIN ; TOGETHER AND NOT
STRip ; SLIDE To ONE SIDE,
CORD —~ PLASTIC PULL STRIP
L IS CQuT FROM PLASTC
. EYE MILK PR SBFT DRIk
. SCREW BorTrie, S

byt
:I,:","'!',' &
RA

AN

(RARNA
X L)

FOR BATTERY-POWERED

APPLICATIONS onLY!

, ~ = Q>

JPULL. TO ACTUATE. A o
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VOLTAGE SENSORS BRI
GO-NOGO VOLTAGE SENSORS HAVE MANY .
D<EFUL APPLICATIONS. THEY CAN BE MADE. .
USING ZENER DIOPES OR COMPARATORS.

ZENER DIODE VOLTAGE SENSOR

VOLTAGE , , |
' g1 b1 LED

-~

——

P enaam:

CLED WiLL GLOW WHEN INPUT VOLTAGE
EXCEEDS BREAKDOWN VOLTAGE OfF. D1. .

RL= (VOLTAGE IN ~ Vieo) / T Len o

Viey RANGES FROM ABOUT 2.0 10 2.1 VOLTS | .
68 UISIBLE LEDs (SEE LED SPECIFICATIONS). .

T,ep 1S DESIRED CURRENT THROUGH LED. . |
FOR 10 mA CURRENT | Tieo 18 6o.o1. Lo

BARGRAPH VOLTAGE SENSOR
+ * ) | —ty- 4 i . - : 4

el S p2 SRz S ey g RS
350 < 470 < Leo 2 1K & 12K

VOLTAGE |
iN ; D1 D2
S.1v L2V,

Dz b4
9.1v v
USE 1/2

WATT LEDL L LED?

LED 3 LEDY
RESISTORS , :
_ N S

THE LEDs GLOW FROM L TO 5 AS INPOUT
VOLTAGE RISES FROM ABOUT. 5 TO 15 VOLTS.

OK To USE ZENER DIODES WITH OTHER. e e
BREAKDOWN  UOLT AGES .. L

24 |
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COMPT%RATOR \/OLTAGE SENSOR
Tu\s BAS\C COMPARATQR vouAee Sﬁ.NSDR
i DE‘T‘ECT$ PRESENCE OF A VOLTAGE ABOVE OR .
BELOW AN ADJUSTABL& REFERENCE vané:—.. |

+Civ2},‘

Rt INPUTS |
: élOK : \ > 2
A 3
| ReEFereNce
- NOLTAGE'

REFERE.NCE_ vo:.:rAé»& To NPUT B

10, . .LED ON . Lep i g_ wHE.N,
\ ;,‘_f,fn";— — == L ANPUT is BELOW

b o

8

7% R o :
PP
2 :

o L i 1 1,'|‘ q 4

CUBLTAGE ouT

v,o;maﬁ; A'r LNPUT B

: REFERE.NC.E. \IOLTAGE TO \MPUT A

o, LED 1S ON WHEN j,;z_sp_dmé DL
8L INPUT IS ABoVE . r - ———mm—m T
Wl R E.FEREN(.E. VOLTAGE ‘ L e
2
0

_LED OFF _ QIL

3 4 s e 7
i s VOLT AGE AT NPT A L

_ VOLTAGE ouT

|, ReFeRence wamcai.f .

1T 2 2 .4 5 6. .7



ANALOG PRESSURE SENSOR

PRESSURE SENSORS
FROM SIMPLE MATERL

ARE EASILY MADE
ALS. THIS ONE CHANGES

THE RESISTANCE OFf A POTENMTIOMETER,

PRESS

, | '
POTENTIOMETER | ¢S

. D o
i
.

L - SHAFT >
T e
/ CRASS IS
ATTACH SPRING
TO BAR AND CHASSIS .
WITH SCREW, NUT RETAIVER
AND WASHER., / NUT
MAKE BAR FROM _
WOOd OR PLASTIC. | ——
SECURE TO SHAFT ?
OF POTENTIODMETER
WITH CEMENT OR SHAFT
SET ScrREW.
SIPE VIEW OF
CHASS|IS: USE POTENTIOMETER

ALUMINUM ENCLOSURE,
26
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SIMPLE PRESSURE SENSOR

THIS SIMPLE SENSOR DDES NOT PROVIDE
THE CONSISTENCY OF A POTENTIOMETER,
BUT 1T 1S VERY EASY To MAKE.

PRESSURE PRINTED
| C\RCuUIT

\L 4~ BOARD

CONDuUCTIVE
PLASTIC FOAM

PR\MTED k s ouT
C\RCU\T LN S A e - -
BOARD

POLISH COPPER SIDE OF BoTH BOARDS. SOLDER
CONNECTION WIRES TO EACH B0ARD. THEMN
SANDUNCRH CONDUCTIVE PLASTIC FOAM (USED

> PROTECT I(s) BETWEEN COPPER SIDES OF

THE BOARDS. PLACE SENSOR W SMALL PLAsTIC
Box TO HoLD IT TDGETHER. ;

PRESSURE-TO-VOLTAGE

+av R3 Rs AND R1 FORM
10K TO 100K voLTAGE DIVIDER,
Rg 1S A REDUCING Rs
SENSOR IN CREASES TRHE
+9v VOLTAGE AT RZ.

Rs AD JUST R4 TO
MNA I ) CALIBRATE.
R2 241 b o

1K 31, i
_*% 4 NEGATWE
1 vouTAGE

R1 -Qqv = ouT
1ok : S :
EXPE.RIM,EMT WITH VALUES oOF R1 AND R3
10 G\WWE DESI\RED OUTPUT. CONNECT Rs TO -qv
TO GIWVE POSIT\WWE VOLTAGE OUT.

27




A STRA!N GAUéE IS A RES\S*TQR HA\/ING A
RESASTANCE  wWHICH  CRANGES wHEN LTHE

- RESISTDR 18 SF_NT OR. TUW\STED. \mu ;
- CAN EASILY MAKE A woRK\MG STRALN GAUGE

FL.E)UELE GRAPan& L NQTE sow’;
PLASTI\C - PENCIL T PEmcv.s Do
(ROUVGHEN ; - NOT HAuE -
WITH SAND. ;,GRAPH\TE Lﬁab 4
PAPER IF PR

uec_&ss A‘R\()

BEND GENSOR TDWARD - AT~
- GRAPHITE SIDE TO REDUCE A28 W,

‘OR AWAY FROM GRAPHITE I
SIDE TO INCREASE RESISTANCE B

1 CONMNECT
\{/  SENSOR TD
i /CLIP LEAD S
OR USE
METHOD.
EELDW);
COPPER / RS NS 9 , LOPPER .
PC BOARD 7 STRAIN GAUGE = ¢ Bof«sz,; :




MY FIRST STRAIN GAUGE PROTECT MOMITORED THE
. MBVEMENT Of A MODEL ROCKET INSTALLED IN A WIND
_ TUNNEL STRAPPED TD THE SIDE OF A 19bb CHEVY.

UT WORKED. HERE ARE. o-n—xF_& APPL\Q.ATDDNS

fPRESﬁuRE SE.MS!TWE RE_scsToR - USE STRAIN .
. SENSDR TO CONTROL FREQuE,Nc\t oF Aumo OSCU..LATDR

R GAIN OF AMPLIFIER.

‘PR.E.SSuRE SEN'SIT\\IE Smn—cH - usE srmm SENSOR ‘
As vE.R\l $E.Nsrrlvﬁ TDUCH swrrcﬂ. ~

L ACCELEROMETER= ATTACH WEIGHT TO ONE EnD

... OF STRAIN SﬁMSOR MOVEMENT WILL CHRANGE

— RES:STAN«:& oF SENSDR

7 SCALE~ ATTACH STRAIN SEN SOR TO BOTTOM SIDE

| OF FLEXIRLE PLATFORM. CALIRRATE BY PLAUNG.
tTEMS OF Known wElGHT ON. P/_ATFDRM

';ExPE.RmﬁNTAL.* ROBOTICS AND DETE.C.T!ON oF

VIBRATION AND MOVEMENT.

“;STRAIM SENSC)R DES\GNS

TR‘/ THE%E UAR\ATIONS TD wc,REASE_
\Sewsxr\un'w OR  MAKE. ’SINGLE-‘ENDED SEMSORS.

. _CALIBRATE OR: ADJI'USTf

. RESISTANCE By LIGHTLY
STROKING PENCIL ERASER
ACRQSS GRAPH\TE.

. TR\/ c.aA‘rwé GRAPI-UTE.
WITH . THin LAYER OF
__PAINT TD PROTECT FEROM
 UNWANTED CHANGES

L RIGH . SINGLE . IN RES\STANCE.

___SENSITWITY. ENDED . .. . o
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 STRAIN SENSOR RELAY
 TM\S CIRCUIT CAN BE AD.TUSTED To PULL. IN A
RELAY wHEN SENSOR (S RBENT. oa TW\STED

You
ANAL

STRAIN o
SENSOR QL
- jan222t

R1  R2
100K 1M

! e
| 1L reway Lo

—=  SsooJL,9 VLTS ,
STRAIN SENSOR TONE GENERATOR """"

THE FREQUENCY OF THE TONE FROM m& SPEAKER
CHAMNGES WHEN THE SENSOR IS BEwr ORTW!STED.

- +Qy mcREAsE VALUE OF Cif
' TO REDUCE FREQUENCY!

STRAIN
4 SENSOR

,OK TO - .

VSE . I
| EmeuAL
Awpbio.
AMPLJF/ER

RL S G
1K

. *,+
£F

Xc1-o0.0ltotuf = . [ .




STRAIN SENSOR AMPLIFIER

TE\S CIRCUIT CONVERTS THE CHANGE IN THE
RES\STANCE OF A STRAIN SENSOR TO A
CRANGE IN VOLTAGE.

+9vy
e
STRA N ‘ iMmM
SENSOR '
i | / 2 ?\K |
i ' 741 b = —
3 / )
& Sk +
ol i GRAPRITE T4 TO
VOLT METER
\ (Vour)
) A
" -9y

-

-

TS CIRCUIT AMPLIFIES THE CURRENT THROUGH
THE STRAWN SENSOR (Tin) BY 1,000,000. IT 5
THE REFORE VERY SENSITIVE. REDUCE RESISTARCE
of RL To RePucE GAIN (Vour =T, ¥ R1).

RESULTS WITH TYPICAL STRAIN SENSOR (Vour)®

PLASTIC STRIP

’ /_L; / (M\/LAR T )
" o

OVERHEAD
,{ TRANSPARENCY
| { FILM , PRODUCT

" PACKAGING , ETC)
ROVGHEN WITH
SAND PAPER.

e
P

ELAT BEND USE NARROW
; N LINE WHEN GAIN
1.48v 2,25V IS HIGH,
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M/\ G NMETW[ C . FN[ ELD QEM SOQ R
A COMPASS (s A MAGVETIC FIELD SENSOR. |
. A LIGHT SENSDOR CAN DETECT TINY MouEMF_uTs
OF A COMPASS NEEDLE CAWSED BY ELECTRIC
WMDTDRS MAGME_TS AND SOLAR ACTIVITY.

Sll\)GLE SEN soR

J!L * eué\roass [STOR

m CUoR S
7 PHOTO TRANSISTOR

_ NON-TRANSPARENT TRANSPARENST

COMPASS
: ,NfM,ORTﬁH, S~SOUTH .

DUAL. SENSO RT

30 TTOM/
. VIEW

L)SE. CLEAR DOUBLE sme‘.o T’APE.

S TO: ATTACH SENSDRS TO. mg OF:
1, : TRARNSPARENT CQOMPASS. TAPE
PHDTORE.S\stS BLACK PAPER OVER SENSORS.

; TEST gY PLACENG coMPAss oN CLEAR Gox cw WHLT&
- PAPER. ROOM LIGHT wILL BE REFLECTED UPWARD, ‘
: ._,N S-rALL COMPASS AND. LED. IN LIGHT ~TIGHT . ROX. . . B

COMPASS



MAGNETIC FIELD SWITCH
ueur—r\euf ENCLOSURE  ROTATE cOMPAss so TV
: N PCL IS OVER NEEDLE

&

I ‘ :

A R2 CanTROLS |
] SENSITWITY S
| : LED
]

O ”%
| —
| FL

‘ g | | E
T o /
_K}__J\N\____i:ﬁ ADTUST COM_PASS AND RZ
e : Ry ~ ':_ SO LED SWITCHES ON WHEAN
b 1K I'T A MAGRET 1S MODVED

L - _ __ _ - _ _ 1LV NEAR COMPASS.

 LIGHT-TIGHT  ROTATE CompAss so Pet  *dv.
. ENCLOSURE = AND. P2 ARE OUVER NEEDLE

{ \L ’ . — - . : :

=t .- J*Re-10loM [

4 10 ANALOG
MULTIMETER

; -qy
SRL SR FL
1ool<v1500\< el

1. - , ADIUST R1L UNTIL METER NEEDLE

‘ IS MEAR CENTER OF SCALE., WHEN
R3S 10 M, CIRQUIT DETECTED
_ SLIGHT Mav&u&u‘r’ OF STRONG
. MAGMET 2 METERS (bFEer) AwAY! |

33
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\/\DEO MONYTOR SENSO RS

TAPE A LIGHT~ SE.Nsmv& PHQTORE.S[STOR
PHOTOTRANSISTOR OR SOLAR CELL To THE
- SCREEN OF A VIDED. MONITOR. A SPoT OF .
LIGHT FLASHED OM THE SCREEN UNDER THE = |
LIGHT SENSOR CAN THEN CONTROL A TONE. &
GENERATOR, LIGHT OR RELAY. THUS LIGHT @
ON THE Mom‘ro(zs SCREEN REPLACES =
CONNECTION WIRES BETWEEN THE MON\TOR
AnD THE DEVICE BEING CONTROLLE.D‘

SCREEN .<-————~ TAPE ‘ﬁ :

1. BUSY SIGNAL— WHEN A PROGRAM TAKES LOT$
OF TIME TD CRUNCH DATA, USE THE MOUSE
TO MOVE THE BUsY Icon (x) UNTIL 1T IS uuDE.R
A LIGHT SENSOR TAPED OM THE SCREEN. CONMECT
THE . SENSOR TO A TONE GENERATOR. A VERY
 DISTARICT CHANGE IN THE SoumD OF THE TDME\
CWILL OCCUR WHEN THE BLSY ICON CHANGES | | |
T0 THE CURSOR SYMEBOL. THIS wilt ALLOW | .
YoU TO DO SOMETHING ELSE  WHILE VDu; Lo
. ARE. WAITING FOR THE COMPUTER TO
COMPLETE AN OPERATION. ‘

2. CONTROLLER — WRITE PROGRAMS w EASIQ
RBASIC OR OTHER LANGUAGES THAT PLACE
BLOCKS OF LIGHT ON A BLACk BACKGBDUMD ,
DIRECTLY UNDER ONE OR MORE LIGHT S’ENSOES. Lo
CTHIS  will ALLOwW YOUR COMPUTER TO- CoOmTROL
EXTERNAL LIGHTS, SOounmDS AND RELAVYS. UNDER
PROG RAM CONTROL

3. DRWE SIGNAL~TAPE A LIGHT. SENSDR ouea, ,
THE INDICATOR LIGHT FOR A HARD DRIVE DR
CD-ROM DRWE ., CONNECT THE SENSOR TO A .

CTONE. GENERATOR, EACH TIME T‘H& DP.wE. tS

, ACCESSE.D A _TONE Wil SounD., I ,!_w i




- ?4 VIDED CAME.RA waeo CAMERAS ARE IDEAL

. FOR wATc.H\Né A SLEEPING BARY OR A FRONT

~ PORCH. BULT You. MUST WATCH THE MONITOR

QTQ KNow WHEN: SOMETHING HAS HAPPENED. .

. _TAPE DNE OR MORE LIGHT SENSORS TO THE
_PART OF THE SCREEN WHERE MOVEMENT OR:
CHANGES ARE MOST L|KELY.TO OccuR. THEN
. CONNECT THE ' SENSOR TO A TRRESHOLD :
.,DE.TECTOR WHEN THE IMAGE ON THE Mnurmﬂ.
QHANGES A BuzzER w:z_t_ souMDL , '

; ,PLE.ASE_ NQTE. wmt.ﬁ ALL TH&SE APPL!CAT‘JONS
~ RAVE BEEN TE.STE-.D THEY ARE EXPERIMENTAL,
THE RESLLTS You oE*rAuq WILL BE SUKJECT TO
. INTERFERENCE FROM AMBIENT LIGHT AND TO HOW.
. AND: WHERE You ATTACH THE LIGHT SENSOR TO

L,THE. MOM\TOR. -

w,ysmzo MONITOR TONE GENERATOR

CADMNM sweepe . +Av
)\ PuoToRESISTOR I S R
il l e L
S NS e A
| @) (Pc MEANS PHOTOCEW) | R2 é
v S : ' , 220
i N P —
N 555
\/IbE.O R4 Ll
MOMITOR 1K o
SCREE.N o T ,
A 4 I ; ,
- ' ¢t T 8L
) iNcKEASE_ VALUE  O.1uF |3 sekr ]
OF C4i TO REDUCE = ‘ ‘
FREQUENCY OF TONE. - L L

! ok To R&PLA;.:-. SPEAKER WITH PIEZOELECTRIC suzz;.e;
T,M,ELEMEM‘LJ (FED WIRE. TD PIN Y AND. BIACK WIRE TO PINZ.).
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vao MON TC)R R’ELA\( cnzcurrs

"THE.%E CIRCUITS  PROVIDE A SIMPLE MEARS FOR

 CONTROLLING EXTERNAL DEVICES WITH A

o VIDEO MONITOR.

Ll GHT* ACT) VAT E D RELAY

” RELA‘/ DROPS OUT UUHE.N SCREEN AT Pc.L 5 BFLIL;HT

- Pt-\omsza \STOR 49y ADTUST SCREEN. o
(TAPE TO SCREEN) A emeumﬁss AS ue«:e.ss*Afzy

PCL- PSE R2 comRo:.S
' R1 | BLACK TAPE | - SENS|TWVITY ‘

L %sﬁp;EEN — ] =
- DARK- ACTt\/ATED RELAY

CLRELAY PULLS IN WHEN %caeeu AT ‘PCL (s DARK‘.’;H{, -

| proToresistor  +4v ADTUST SCREEN
\ (TAPf TO SCREEN) A .Smeumgs As NECESSA&Y

M Tecicuse ] Rz conTrols. 'f'lﬂé*{
i | PCL | BRLACK TAPE]  SENS\TWITY. . S 472 0




IMPROVED VIDEO MONITOR RELAY

THIS CI\RCUIT UWSES DUAL PHOTORESISTORS

TO PROVIDE DIFFERENTIAL OPERATION. CHANCES
IN ROOM LIGHTING CAUSE THE SAME RESISTANCE
CHANGE 1IN BOTH PHOTDRESISTORS, THUS THEY
CANCEL ONE ANOTHER. ONLY WHEN PC1
RECEWES MORE LIGHT THAN PC2 IS THE
CIRCUIT UNRALANCED AND THE RELAY ACTUATED.

AAA R1
100K

Pci

NG | pen

SCREENI

, 1 RELAY
PC1¢2— PHOTORESISTORS = Soofl, q vour

ADTUST RZ TO CONTROL SWITCHING THRESHOLD.

oAt
PROGRAM
CURSOR

THIS CIRCUIT EASILY RESPONDS TO VARIOVS CURSORS
GENERATED BY TYPICAL PAINT PROGRAMS. THE

PROTOTYPE coOULD BE SET (VIA R2) TO ACTUATE
THE BRELAY WHEN THE TEXT CWRSOR N MICROSOFT
PAINTBRUSH APPROACHED PC1 (WHITE ON su}c?m.



VIDEO MON\TOR SENSOR PROGRAN\S

HERE ARE SOME SIMPLE PROGRAMS THAT Lo
DEMDNSTRATE. HOW A COoMPUTER. CAN CONTROL
EXTERNAL DEVICES VIA ONE O0R MORE LIGHT
SENSORS THAT RECEWE PkosRAMMED FLASAES
OF LIGHT FRomM THE MDM\TDRS SCR.EEN

TRIS QBASIC PROGRAM PLACES AN "X”;AT
THE SAME PLACE oN THE SCREEM FoR 10
ON-0FF CYULES : ,

REM X ON X OFF DEMD

CLS ~ ;

- FOR A= 1Toio;,
LOCATE 20, 50 PRUNT “x"~ O P
FOR N =1 -ro 1000 NEXT ‘N N R
LOCATE 20, 50 : PRINT “ "

FOR N =1 Yo 1000 MEXT‘ N
NEXT A T U SR S S I
END : . :
\—\o\» TH\S PROGRAM \JUORKS ;

FOR A=1 1O 10 comgous. MLJMBER oF

ON=-OFF CYCLES. FOR EXAMPLE, CHANGE
1o TO 100 FoOR 1600 CYQLES. Lo ,; :

‘ LOCATE. 20. so PRINT. "x" PLAc.ES AN x" AT :
 ROW 20, coLuMN 50. A TYPICAL MONITOR HA& ;
25 Rows AND 80 COLUMNS, YOU CAN: P(_AcE

' THE "X ANYWHERE W\THIN TH[S RANGE, '

FOR N =1 TO 1000: NEXT N DETERMU\JES :
~How LONG THE X" STAYS ON AND OFF.. : |
INCREASE THE SECOND MUMKER 'TD INCREASE
THE DELAV. ‘ - : i

- FOR FLASHlNG CURSOR cHA&éE Locn-r& STATEMENTS

,Locm'& zo 50 1 o, (cuaSDR ON)

!'Locma 9_0, 50,1,1,0 *,Micu&sa&,er-r-) W,,,

RS



| THIS PROGRAM ALTERNATELY FLASHES An \\x,,”;"*"“

AT TWO ADTACENT LOCATIONS TO CONTROL

 TWO LIGHT SENSORS.

" REM DuAL ELASHER ROU‘HNE.

LS.
- FOR A = -ro 10

. LOCATE ?.o 50 ¢ PRINT "X
LOCATE 2.0 40 © PRinT "
FOR N =1 TO 1000 : NEXT N
LOCATE 20, 50 @ PRInT "
LOCATE 20,40 : PRwT"X"
FOoR N =1 'ro 1000 i NEXT N
 NEXT A . .

N ‘END o

_ NOTE : THIS PROGRAM AND THE oNE ON
L FACING PAGE WILL WORK. WITH RBAS|IC (F

. You PLACE A CONSECUTIVE KUMER BEFORE
. EACH LINE. (TRY 10, 20,30, ETC. SO You
, CAM INSERT NEw. LiNES L.ATE.R.) .

MOD\F\’\NG THE SCREEN ’S‘{N\BOL

LOCATE IS THE SIMPLEST COMMAND  FOR
. PLACING A CHARACTER AT A DESIRED PLACE.
DN THE SCREEN. IF “x" oR OTHER KEYEOARD '

CHARACTERS Db NOT PROVIDE ENOUGH LIGHT
OR CONTRAST TO ACTIWVATE YOUR SENSOR, :

 INCREASE THE SCREEN BRIGHTNESS OR TRY USING

AN ASCll CHARACTER ACCESSED BY THE CHR$
STA-re.Mﬁm. FOR EXAMPLE

LocaTe 20 20t PRINT cHRS (178)

PLACES A WRHITE BOX ON THE SCREEN.
OTHER SUITABLE AsSCIt SYMBOLS INCLUDE

O0-17 1-119 ¥-216 wD-2w ©0-249
O-177 +-197 0-214 0O-223 --2S50

 SEE PROGRAM MANUALS. FOR COMPLETE LIST.

: 3q
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 LIGHTNING SENSOR
USE THIS CIRCUIT TO |
DETECT DISTANT FLASHES

OF LIGHTRNING.

THONDERSTORM : .
o e L—j_ RL
+|/ 2 k7 o
A M |
10uF] L-TH
-%\ s1 (a)
— Bt
¥ 9voLTs

Smca A L\GATRN\NG BOLT IS A GIANT

~ RADIO TRANSMITTER, A TRANSISTOR RADIO
CAN DETECT LIGATNING. BuT THE POPS
AND CRACKLES YOoUu HEAR DO NOT REVEAL
THE DIRECTION OF THE LI\GHTMNING. THIS
- CIRCUIT INDICATES THE GENERAL DIRECTION
0F LIGHTNING BoLTS DURING THE DAY
WHEN 1T MAY BE TOO BRIGHT TD SEE. THE
FLASHES. AT N\GHT IT wilL DETECT
DISTANT LIGHTNING THAT MAY BE -TO0O
FAINT TO SEE,

FOR BEST RESULTS MOUNT THE SOLAR CELWL
BEUIND A MAGNIFYING LENS. A LARGE
PLASTIC FRESNEL LENS SUCH AS THE
FLAT PLASTIC LENSES soLbh AS PAce
MAGNIFIERS WORKS WELL., THE LENS
WILL COLLECT MUCH MORE LIGHT THAN
THE SOLAR CELL ALONE AND T WILL
MAKE THE SENSOR VERY OIRECTIONAL.
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N OPTIONAL LED OUTPUT.

R3 A LED WILL FLICKER AND
1K LED FLASK \N RESPONSE
. — To LIGHTNING. |
 TO TEST,POWNT TV | CAUTION:
| REMOTE CONTROL STAY INDOORS
| SL(b) ' LT AT SOLARCELL | WHEN LIGHTNING
b o - 'S NEAR\
) } ez
! | 10 uF ;
4 ‘ *K ; ey o
; I ‘ 100 uF
. | R 24_ 3l - a
nll 10k > >,_ ._+_t€ .
- ' ; 2 386 ;
- ' T4
T ez ! 8N
qVOLTS: SPKR
i

HTO MAKE A DlREC.TlONAL L GHTN!NG §E.AJSOR

 CEMENT A SOLAR CELL TD THE INSIDE OF EACH |

SIDE OoF A CLEAR SQUARE PLASTIC €OX.

ASSEMBLE FOUR SENSOR CIRCUITS WITH AN LED

OVUTPUT (LESS 38( AUDIO OUTPUT STAGE) ON A
CIRCUIT BOARD AND INSTALL BOARD AND
BATTERY INSIDE THE PLASTIC Box. SELECT A
DIFFERENT COLOR (RED, YELLOW , ORANGE AND
GREEN) FDR EACH LED. [NSTALL THE LEDS ON THE
SAME S\DE OF ™TME Rox SO THEY CAN BE SEEN
 FROM A DISTANCE. MARK EAcH SIDE OF THE
BoX WITH THE FDUR COMPASS DIRECTIONS
(NORTH | EAST , SOUTH AND WEST) AND NOTE
THE LED CDLOR FOR EAcCH DIRECTION. PLACE -
THRE SENSOR (N AN OPEN FIELD S0 THAT ITS
~ NORTR SIDE FACES NORTH AnD WHERE You
CAN SEE IT FROM |NSIDE YOUR HOUSE.
- COLOR OF FLASHING LED oR LEDs wiLlL -
 INDICATE THE APPROXIMATE Dt&&c‘nou OF
,,L\éHTMlNG BOLT S. . , , q ;
1



'IN\:RARE D SENSOR

A THERMlSTOR 1S A TEMPERATURE. SENSITIVE
RESISTOR, INSTALL A THERMISTOR AT THE FOCAL
POINT OF A FLASRLUIGHT REFLECTOR TO DETE.CT'
NFRAR:D RADIATION FRQM HEAT SDURCES. ,

THER M\ STQR \:&JEA PTP | NG

INERARED (IR) FLASHLIGHT ¥ TAPE WIRES
SOURCE REFLECTOR HERE

!N FRAQED SW\TCH

INFKARE.D FLASHL\GHT
SOURCE REFLE‘.CTOR
L E—
, / Tl TZ
CT1 AND T2- Ri
RAD\O SHACK : 33I<
THERMISTORS

CONMELT BATTERY AND WAIT SEVERAL SECONDS - !
1o AlLLow THERMISTORS TO STARILIZE, -ADJUST 22.
UNTIL LED IJUST SWITCHES OFF. PLACE YOUR |
_ HAMD - NEAR REFLECTOR AND LED SHoulD ‘,Tuam{
ON. A MATCHR Wikl TRIGGER THE GIRCUIT. FROM
LP TO 1 METER (ABouT 3 FEET) OR MORE. NOTE |
. THAT CHANGES IN AIR TEMPERATURE CAUSE.
CEQUAL CHARNGES IN T1 AND TZ. .BuT AN
INFRARED SOURCE "AFFECTS . ONLY T1. TO: ADD oL
RELR\I SEE SIMILAR CIRCVITS. [N THIS qu&u e ;A,,




NFRA RED AMPL\ FIER

,H,)TH\$ ClRC.U\T m\u. mecATE. THE. PRESENC& QF
A F'LAME_ OR HOT . SDL;DERWC—, IRON. THE ou'rPu*r
\NOLTAGE cuw} INLREASES As. mpm&so L
JNCR&ASE,S‘ : : st '

+qv

fFLASHLlGHT REFLEcroR . I W e w AND TZ-—
| RADIO SHACK.
. THERMISTORS
_R3
AM

é QSET’ MULTIME.T&R To o- s oR 0-10 um.-rs uc., A
AD ST RL umTIL MEJ‘ER NEEDLE S MEAR. 0 S S [
CENTER OF METER SCALE. AN INFRARED SouRCE 3
WITHIN FIELD OF VIEW OF REFLECTOR WILL CAVSE
. THE METER NEEDLE TO DEFLECT WPWARD (TO amm) i
. REMODUVE (R SOURCE AND THE METER NEEDLE WiLk |
. MOVE DOWNWARD (10 LEFT). CORRECT AL!GNM&MT Ly
& Of-‘ Ti (MSIDE Tl-&E R.E,FL,EC.TOR \S IMPOR.?AMT.; - o]

.,REFLECTOR AL\GNN\ENT

o ,THERMKSTOR Mus*r &
BE AT REFLECTOR
- [FOCAL POINT. THE
- FOCAL POINT IS =
. MIHERE: FILAMENT '
. 0F FLASHLIGHT M&SJ‘\L.\GNED
BOLR woulDd RE. Li
Look wro &E;FLE&T,OR A.NDs SE;E.M;J,,
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POLARIZED LIGHT

WA VES OF ORDINARY  RAYS OF REFLECTED

LIGHT VIBRATE N LIGAT AND LIGHT THAT
MANIY  DIRECTIONS, PRSSES THROUGH SOME .
LIGHT WAVES THAT MATERIALS VIBRATE N
TRAVEL TO YOUR ONLY SOME DIRECTIONS.
EYES FROM THE IF THEY VIBRATE IN OMLY
CIRCLE BELOW VIERATE =~ ONE DIRECTION, THE

LIKE THIS @ L\GHT 18 PDLAE\ZED

/
N

UNPOLARIZED LIGHT POLARIZED LIGHT

SUN LIGHT REFLECTED FROM WATER, IQE,
GLASS AND METAL 1S PARTIALLY OR EVEN
CoMPLE TELY POLARIZED. SUNGLASSES wWITRH
POLARIZING LENSES RBlock THE GLARE ©OF
REFLECTED SUNLIGHT, WHICH MAKES THEM
POPULAR wiTH PEORLE wHo FISH OR SKi. = |
THE SKY G0° AWAY FRomM THE Sun IS PARTIALLY
POLARIZED. YOU CAN SEE TS YOURSELF WITH
THE HELP OF POLARVZED SUN GLASSES.

THE MOST POLARIZED SECTION  POLARIZED
OF THE SKY APPEARS AS A : SKY UGHT,
DARWK BAND WHEN VIEWED ;
THROUWGH POLARVZED SUNGLASSES.

WITH YOUR BACK TO ™E SUN,

LOOK AT THE skYy 9d0° AWA‘//
FROM THE SUN TO SEE THIS!E

THE POLARIZED RBAND 15 BEST

SEEN NEAR SUNRISE OR SUNSET
WHEN 1T 1S STRAWGHT. ovER ,
KEAD AND FORMS A NEARLY q0°
NOR TR~ SouTH  BAND. ; / '

r’*‘* "% «——SUNSET OESERVER WITH
Ny . POLARIZING SUN g&ss&s
L‘ .

y

,AM




”"?”P@LAR ZED L GHT SENSOR

‘,‘“P]\PQLAR\zms r-u_reas ARE AVA\L.AELE_ ROM.
. CAMERA.
.. FROM lNEXPENS\UE. PDLARIZING SUNGLASSES .

c&ossm

AND SCIENCE STORES. OR USE LENSES:

6 Two PQLARLZERS BLQCKS MOST z.lém-.é

'“ur;)ck.oss‘ﬁb PARTIALJ.Y caoss&p CROSSED |

“f'.,v‘Tms PRI -
WWHICH |GNORE ORDINARY LIGHT WHILE RESPONDING.

m POLAR\Z E.D L\GHT

NC!PI_E CAN EE USED TQ MA&E SEwSORS

+Qqy
e

PeLg2- pHotoRES,ns,roe S

R?.—{sf_msn?ruw'r‘{‘_ |

fuenr |
BLOCKED ,,LJL‘;HI ’ 7‘11 o 2 e f1.c ]
| pet | pe2 | Sr1 LT AprLeaTioN:
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: . 1oal< 1M - ADD POLARIZER
ol A . TO FLASHLIGHT
” ‘ Lo - AND USE FOR ..

cmsmo e S RE.HOTF_ caum
% POLARIZERS

WH\:.N THE. LIGHT LEV&L AT ,
BOTH LIGHT SENSORS 1S EQUAL.
THE. LED IS OFF, WHEN THE
LYGHT 13 (PARTIALLY ©OR )
, C.OMPLE.TELY POLARIVZED SO
.. THAT PC1 RECEIWES MORE
LIAHT THAN PC2, THE
COMPAR ATOR \wu_ SWITCH
THE LED ON. SEE ELSEWHERE
1IN THIS Book FOR KHOW TO
ADD. A RELAY TO CIRCUIT.

us



’imTEGRATED L)GHT SENSOQS; >
 INTEGRATED LIGHT SENSORS COMEINE A .

,L\GH‘F-SENSlTlUE PHOTD OIODE AND AMR.\HER
. OR OSciLLATOR NG A MLN\ATLIRF_ PACKAGE.

. wrrH A BUWLT-IN WINDOW OR LENS. - SOME

 ARE ENCAPSULATED [N -DYED PLASTIC THAT .
" OTRANS MITS NEAR JNFQARE.D WHILE BLDCK)MG :
.,VtSlSi.E LlGHT.i S S A

;L\GHT TO TONE SENSOR

— T.I. TSL.?.BS . - v | '
@ “/oa SIMLAR <,
-~ —— GZ"\‘

- N, USE TO. MomrmR s
1 ¢ 3 | vipeo DISPLAY,

' COMPUTER DRWE . = /=
L\GHT, OPEN LAMP, LED,
DRAwERS ETC. SUN L.\C—;HT
FLAME. E:rc

v

ouT

———
—

>3 TO + Qv
' , BATTERY.
CULTRA-SIMPLE CL\P
LIGHT-TO-TONE
SENSOR. <a- vout
o AN " BATTERY

o | TsL235
e o |

PiEZOELECTRIC W

BUZ2ER NS
ELE MENT ,
(PZ DISK) L

ATACH PZ —
DISK WITH 2-SIDED TAPE . TAPE :

TO pz oisk é

T * q vocrs {

NN TO PZ DISK
, ,AND GRDUND ;

L DQRK TAPE ON TSLBS wu;t. Rﬁbucﬁ Sﬁwmnutﬁ. .
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o Buzze.e ELEMENT

CLIGHT- ACTl\/ATED RELAY

IR REMOTE CONTROL SENSOR

,LED WILL GLow OR PULSATE_ R IRREMOT&.
c.quot. TRANSMITTER IS TRANSMWTWG;

TV OR STERED T TSL250 LiGHT-TO-VOLTACE

REMDTE CoNTROL CONVERTER

 DSE 1N SUBDUED LIGHT

1 2 3
Ok TO  LED R1 l
REPLACE LED = __ 1K 1
e MITH A s : T
. PIE20ELECTRIC - 30+ 9V

USE THLS CIRCLIT TO SEN‘SE PEOPLE , ORTECTS,
CARS | ETC., WORKS BEST AT NVGHT OR TN :
SuBDuED LIGHT. TO HELP BLOCK WISIBLE LIGHT
PLACE PRDCESSED COLOR PRINT FiLM OVER TSL2S50.

x'l

~ o TSL2SO *Q\V‘
- J—— A OR
| &\\\\\\-:6 | O ||
F (B ~ . / .
LAMP | LED, te 3/ 3 R2
SUNL\6HT ETC. S , ‘ , 47
HELP BLock A J 2872222
 ROOM LIGHT RY ) :
 MDUNTING A , : : Cz
TUBE OVER TSL2S0. Y o (. A o
THE COLOR PRINT 1 +9v o
FILM (SEE ABOVE) o0 LAV 4
ACTS LIKE AN , _RELAY

_INFRARED FiTER. 1




OPT!CAL LE\IEL SE NSORS

THESE OPTICAL LEVEL SENSORS HAVE. AuDlBLE. ’

OUTPUTS. FOR BEST RESULTS ILLUMINATE SIDE.OF
LEVEL VIAL WITH LED AND PLACE LIGHT SENSOR .
BELOW VIAL, INSTALL IN LIGHT- TIGHT on

\/AR A%LE TONE LE\IEL SENSQR

[T

Ri v +av TONE CHANGES
ESK \ -k DISTINGTLY. |
‘ . WHEN BUBRLE =
..,.(@ 8 4 | CENTERED . .
ot ‘ IN LEVEL VIAL.
LED / ¥ INCREASE Q1 .
__\R2Z | TO REDUCE
PHDTORES\STORXIK o 555 | FREQUENCY.
BUBBLE LEVEL ) S AAA__SPER
: ' R3 ’
. ¢l T ;160
. l . .01

SWITCHED TONE LEVEL sr—:msog

+Qv USE SUPER-BRIGHT |

/ LED IN BOTH CIREWITS
2 +\
5 ,_'Hi
R3 ‘
100K | PZ h

jH’lK 6uzzék -1

CADIUST R3 ONTIL PIEZOELECTRIC cpz) suzzeaf -
SOUNDS WHEN BURBLE IS CENTERED IN VIAL..
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