Thi‘: .gt,{lﬂu_‘ll‘ﬂj fn&rﬁlm Y IS
ELE.ISne;l *o hdlp You (JF.L a feel

fnr Some c:l]; the sensors ancl
electronics available for

Your futebot .

impmu;nﬂ

Al of the material came Lromm

Readia ":.ha..c_'ﬂa's sSernies a|;
Colled

'pnmphle.l'g
Enﬂiﬁtf_l"b Mins MNote book,

El-'; all |_,.Jt‘1H.'U‘1 'l:nf Fartest ™. Mime M1 .

G
The {'n"nu_'}iﬁa titles Lwre used hece :

Basic Semicandul for Cirounls
* Op Amp TC Circoiks

: Dptut_h.t_,i‘ranir_g Circannts

* Sensec \:)rn‘iu.fls

For moece 'nn{:urmﬁﬁn and. \deans

rt.Lu- o tHhae books themselves as
Well as other books s the ser.es

i e

- -

T
g
Vit EmrrnNG EMQDES
I

THE LIsHT- Furrnn]@. DloDE
(LED} 15 A SEmiconbuUcToR
P JuMETION, bIoBE THAT
EMITS WVISIBELE LVEHMT oR MEAR-
IMFRARED RpotAT|opM, WHER
FoRWARD RIASED., WISIELE
LED s ErtT  RELATVJUELY ' i
MRR@OW BRMDS OF GREEN YELLOW oRﬁm;f,E
of REG  LIGHT. [RFRARED DIDDPES EMJ'I' 1N |
ornE OF SEVERAL  &ambS JUET BE\raMc- R.EF'i
LIGAT, LEDs swiTCH OFF AMD oM ap«nm."*r'!,'
RRE VERY EFFICIENT, HAVE A VERY (OnNG:
LIFETIME, AND ARE EASY T0 USE. (EDs] |
‘RRE CURREMT DEPERDEMT SDURCES, AND, t
THEIR  LIGHT ouTRuT 15 DIRECTLY PunPoRTmAL
™ THE FORWARD CORREMT. ¢ 5l |
|
I

LIGHT SOURCE SPECTRA § | |

Gabs P Ale.ﬂCs ' :fn ﬁs 3
RHEOH LED LED : LED i
GLow (RED)  (18) ) |
Le AR 4 ‘1 5 i
T seo. [(ORPANGE) : S LR ~L
* qo | Lot |_|i L___}""
'k oso) N |/,r4‘ﬁ-__ihh_l_‘h |
T el NALOGEW gt 4
A ol LBMP : ke | i
sl (wWniTE) o A g g g
a ~ R Lo
ul 4o |, \ 3 CTAROARD 1% [
!‘E o ,f” TUMGETEM 8 i i
% wl Eapf (T T
1 Gumite) s 17 !
. ?‘ ] il e ki 0.9 l__j
1oz Heo So0 oo 00 Boo Yoo lgog !
WAVELEMETH {rmmoma*rwsj' J !
| 1]

- a-J:) '3+ EMFR.&RE-D.
{IR |

5«4— VISIBLE

W




beplel b TRt g g 3L ) I
AT
HOW TO S LERs i

- .:f_;]n-f!i-.' € & 0y

: | ' D ORISR S
| ' WS

U'SE stm 5 aq:ils-mg fe;} lq tmrr "l“E!

cuantur m ::-Ufiﬂ AR 'L|=.n TO A SAFE unLua.'

] T | i |: | | r | '
*'Jm j hﬁE| T‘HISuFBRMULA T0¢

_ ' j "4 ' " DETERM|NE THE RESIS TANCE
i!if'i"ﬂFﬁsnfg_,; ;

i B i2a 0 P hasty " EE LA
P2y A § u E.: : f"Ju;‘T Vt!r.-uj : o
5 3 8 | : . i 'F‘ |- : . ;._!. H
o T

EE
s

i [y Epaid o B
b o b e i
T|E|r* '

v |
Ilrﬁp s':.. THE ﬁpemmﬁniﬁjmwpao ELIRRE.MT

Vieo A% THE ILED: vm.de;uon T RAMGES
FRom | BgouT 1.3 W+751J(94c:um I FRARED:
EMITTERS) | o heopT 2.5 volTs (GREEWN -
EH'.TTE.R‘.E»SJ i i ES Y Sl
I

= iy

T =T

' = E!WS

5,.
||
[

ZJZ{;)_fL 15 CL;‘.‘LSF
STﬂn\1t|+RD vm_ur;T

- Pnnfc'n Rmsusmg
. ;

%

]

?H

DhRK ACTWATED FLA‘%HER

+‘-I 5 tln n’p‘u’
[ .

WHEn at {13 | |
ILLUMIMHTED BY:

‘EIQN.LIGﬂT' GR i
ARTIFICIAL urur
WIRER AL 35, |
. DARK, THE :
~ FLASHER 15 i
DISABLED, €1 i

CORTROLS THE ;
FLA<H RATE.

at ;
1M2907

)
FroTo~
TRAMSISTOR

-[:L'.

; I'_E!h -

COTHIS CIRCWIT
" AN BE

UsED AS A
WIARMIF S |
FLASHER |
THAT TUEMS
oM AT i

RAGHT. cli

o LED &,A:'HES! '

Cam'T ROLS i

FLASH RATE,




T

-.}"_,f

W LIGRT,

THERMISTOR

MICROPHONE gk

T & |
s : e

CANALD éEnéoRs

MARY | kmps of nnmpe aamsnad

READILY AvAILARLE ; ,EDHE {OF [ THE
c::m-mu ARE EiE;:FLiEED I-lEEE' ;

o

PHOTOREéleTm

LIGHT-' SENE (TIE' RESISTOR 3
WHOSE RESISTAMCE EHAME-EE

LA J

[l
B

-

i

b

-
e
_ =

PHOTDD!ODE, el gy g

LI.GHT-EEM':‘. lTlu_E DthE
WHICH PRoDucEs A CURRERT
([A] RESPQMEE TO -L\E-HT.

TEMPER ﬁ‘ruﬂ; = ""SEM‘E ITWE
RES'STOR WHOSE RESISTAMCE
CHAMEES WITH TEMPERF\MREI

SOUMD-SENSITIVE SENSOR

WHICH PRODPUCES A (UOLTAGE
OR CRAMNGES A CAPAC|TAMLE _
AS THE SOUMD LEUEL CHANGES. q

PIEZOELECTRIC g L

NARIOUS CRYSTALS OR
CERAMYCS wHICH PRODUCE
M VBLTAGE WHER BERT,
VIBRATED OR SUEJ_EC'I’E'D T
MECHAMCAL SHOCK.! Lo

- CAN BE A LAMPy LED oR BLZ2ER.

E 1'I:! '|||1

]
EASIC SENSOR CIRCUITS

ELECTROMWIC {SENSORS REQUIRE! A DEVICE |
THAT | INDICATES WHEMN EDHETHIP\JG Has EEEH
SEMSED. THE (MDICATOR FOR A SIMPLE. GO~ |
ho GO SENSOR SUcH AS A MAGNET SWwITCH |

MAGNET , : '

‘~  LAMP! \S|
' {or I ;ﬂNL‘f

BATTERY

MAGMNE T,
LAMP

. . THE OUTPUT DEVICE FOR ‘AN ANALDG SENSOR |
| ‘CAN BE AN ANALOG OR DIGITAL METER,

A 0SCILLOScoPE o A coMPUTER.

. Mhren

i
|
|
T T |
MRANY AMALOG SENSORS REQUIRE A CIRCUIT
TO PREPARE THE SIGMNAL FOR AN OuTPUT |
IMbieATOR. AN ESPECIALLY USEFUL GIRCLIT 1S,

- THE OPERATIONAL AMPLIFIER (0P AMP). THE |

: | DP AMP AN TRANSFORM THE TINY CuRRENT

FROM A PHOTODIGDE INTO A UDLTAGE THAT IS |
EASILY | IMDICATED BY A METER. i

g Puuramon& * : :’
s U 2 ouT PuT ;
g T " —— > VDLTAGE :
S RT~TTh g _l_, i

i

5 . .
= |

T

HENM A

Is PRESENT

ol (2% s R | mmmu w
) \ METER . |
THERMISTOR P




9GT

i
f

kL R Lo ;
M#.n*rr Lll;r;n' lf.h:'llSt!uR'ﬁ IARE Aummﬂ.;.&
r; Qr:-.ullc PRGTE.::TS THE Mc-ﬁr
D "SEr}SpES :

|.MCLL.rhI':. :

7:"
G- )

. S;fiTﬁORS

| I |

i ITHE Eusc:rmc.m_ R'E—_EI.STAMHE. ,

. oF A DARK, PHOTORESISTOR 1S
i !okm ARILY! WERY HIGH , UF |
i 'TI'.‘-‘ 1,000, 008 OHMS OF MORE
. THE REE'.STAMCE MAY RALL
! f o Ais LiTThe As A FEw |
s HuuukEh DHMS | WHER THE
Puo';ahr:sus.-[nﬂ s u,.Lu.dmmen. THE MDST
COMMON | SEMICONDUCTPR USED TO MAKE
P:laTou.Eﬁ}a-ra-Rs IS EADMIUM @ SULFIDE
(€dSY. ITI13 PRIMARILY A SEMSITIVE ‘TD
GREEM | LIGHT. PRGTORESISTORS EXMIBIT A |
"HEHanv EF#E.:T|’* I THAT THEY MAY REQUIRE]
A SECOH MoRE: o RETURK ™o THF_IR .
luﬁu—helﬁuhnwcﬁ STATE | AFTER: A LIGHT | |

i) B

SCuRCE| 15 | Rﬁhﬂv&u.j DusH THIE ‘SLowsS |
HHEIR | RESPOMAE! TIME | THEY! ARE VERY

- i 1

1 ) [PEpE

TEL L
it
| | I )| | t
1 h |
ﬁii rkasmﬁa |
| i ' | i
|ALL mhua-.ﬂwn!s ﬁ?.!‘:| HPT, SE
SENSITIVE .| PHLoTn TRAu'sis.faRs b, £0) 3
'ARE t:lr:suzuq.n 10| F_xP.Lan "nlls. e
PHEMOMENON, .THﬂur_‘.H A BIPOLAR | |
TRANSISTOR [HAS THREE LEADS, |
A PHOTOTRAMSISTOR Mﬁ'r npoT
HAVE A BASE LEAD. i Most ' | :
PHoTO TRAM SISTORS ARE MPH bﬁumES WITH |
A BRSE REGION MUCH LARGER THAN |ﬂ.7|'|
OF A STANDARD | LPN TRANE'LET{JR i ‘r|

HAE A RF_-sP:JM-sE TME aF L Mmunﬁﬁmmq
N SoME  LIReUITS. . THE - DARLINGTOMN, Fno c-l-

i 4|_._,_| ! ; N %
T
|

i
i
i
|

TRAMNSI4TOR (NCLUDES A SECQMD oN-cH|P| |
TRAMSISTOR TU AMPLIFY THE SIGMAL GEN- |
ERATED BY THE | PHOTC:ITEAMSH-TOR4 IT_G-'I.-"ES

HGRE 'JFMSITIUITY BuT 13 SLawER

"”ENC':.OR ‘%PECTRAL RESPONSE

|
Lm:rmuH HORRAL TWIcm_. [
SULFIDE HUM AR SILICON ¢ |
- (cds) EVE soLap CElL: | |
5 L b b
1 leo P oy
A
; ﬁ i Pt r : E
el # : “‘s\;\l.\ |
i . ' [} i 1 '.:
a2 Gal. TYPICAL | % ' ‘
a z

Stlvead ,\
ool PIhmTDT‘RleSI‘STD'RaE‘:
4 b N
i o by
1§ lof EEA
i A 1

i- . TELLaw ¢ 5 i
ﬁ—hLT‘RﬁvlnL.EféL!wErrlnu”'1| LED 1=k MEAR mFFARlnL

T e T —e ER— i [ P - WAk T3]



TR T o , '|'f| : ! r1||. L__!__'
:I!||||jr]i'l|[| '|I!."

LIGHT* ACTIVATED ' RELAYS
P”OTORES'STOR

g Pl +*h-‘
: L b j { AbTUsT R1 1O
Ri CHRWEE  SENSITIVITY.
1K o B PHOTORESISTORS HAVE
Cd5 PHOTO-| | sLow RESFoMSE, So
- RESISTDR, _ RELAY WILL REMAI N
© ACTuATED RAIEFLY AFTER
" LIEHT 15 REMOVED,
o
RZ : RELAY ,
4.7K e 500 L i
__]_ L—F v .

PHOTOTRANSISTOR
. | S A9y

4 rowst mg o
CHAMGE SEMSITIVITY,

Qi THIS CIRCUIT RESPOMDS
PunTD ~ MUCH FASTER  1HAR)
_r TRAMSIS TOR THE ONE ABLVE,
. : B
———a
A LB
o a1 RELAY
RL ° EINTIRAS ] soo i j
o o | FROR RS SN L-1 v
N

qurif USE Ll.:mT smEt,n AT hETEuT‘oR ar snm
l:mcm-rs TD PREUENT FALsSE, TRIGGERIMGI i i

Pmlowﬂtsumﬁ
[k 5
v B i i |

. PHOTOTR"ANHST R'

< Qi ;

]
=

bIukT Bl hg
EEMSIT'IUI
ﬁ*ffhhﬂ.i.*!!

A'l:u:l'\.’tir |21 10

JAIHE kY I:il.-'L iAS

i | !
i'n.:‘|‘—‘—L—¢;||
Jr‘_———*’{_'

] “/) PHDT[J'TF-:RI‘I]TIETQR | :REU'L :
Lfr(_; e -q | i oo m|

g

P LAV

oAl L . Ity w0

Ty,

E

|
&
Icuﬂ.MEE. SEUSHWIT‘L

DAEK
THE, RELAY 15.} ]
At*rumrEt: THIS | cla
RIiSP-:)MbB FASTER t
'THE OHE #-.an




8eT

INFRARE D SENSOR

F—k THER.MI":.TDH 15 A TEMPERATURE“‘SENSI‘TIUE
RESISTOR, |MSTALL A THERMISTOR AT THE FOCAL
FOINT OF A FLASHLIGHT REFLECTOR To DETECT
iFMFRARED RADIATION FROM HEAT SOURCES,

E[ THERMISTOR — WRAPPIMNG

| Troi, Mgz Wise
> azr)

i =
/”\ \ !

! ,.i

HFRARED CIR) FLASHL|GHT 7 TAPE WiRES

lSQuURCE REFLECTOR HERE

INFRARED SWITCH

qumREn FLASHLIGHT
REFLECLTOR

/ TL TL

fi' A Tl- Rl
RADID sHACk Ak R
THERMISTORS SOk

EunMECT BEATTERY AND wAIT SEVERAL SECOMBY |
Tr_. nu,a..u THERISTORS TO STARILIZE. ADRJUST EZ !
ML LED JUST SWITCHES OFF. PLACE YOUR

.HAND MEAR REFLECTOR AMD LED SHouviD TURM

oM, iAl MATEH WLl TRAGGER THE CiRculT, FROMM

(P TOi L METER (ABouT 3. FEET) OR MDRE. NOTE

"n-u.-r CHAMdES I AR TEMPERATURE CAUSE
EQUAL. LHP\M{.’:ES el T4 :Amp T2, EBuT Anl

INFRARED SOURCE -AFFECTS (OMLY T1. TO ADD |

RELAY| SEE (SIMILAR CIRCUITS| In THIS Book. . |

P . I‘t 1i||:—j! |

!
|
REMDTE CaMTROL . ¢ ] tDLI\JEkTI'Ed ; ; |
- -’/ i i ! i I
oon | i P L
goo — —r- e — - &) )
0oy [ B
oook LSE "1n ‘a‘uauum urs e 1) ||
- e (N
ok TD © LD Ly
REPLACE LED | ]
WITH A = . !
PIEZOELECTRIG ]
i 4

I

TR REMOTE CONTROL| Mﬁdﬁz'!—

LED WiLL Glow! nH.PLL;Sd‘rE| J: I1:|1 Emdr&. |
ComTROL TRAH%MHT'ER s TRlﬁ.rﬁEMw.‘nMG' '

: 1
iy i
TV oR ister€o | ! i ¥, s ish L Late -T0- dm.rﬂkz

BUZZ2ER ELEMENMT

[ Lo il e

PIEZOELECTRIC waﬁm‘lemigéﬂéoﬂ ;

CERTAIN CRYSTALS mnb r_Ein{mds. EIELJD sIrJ.I 1
RESPOMSE TO A VOLTAGE Amn GEMERATE | A |
VOLTAGE WHEN BEMNT. j’R.DPERTY. 15 THE;
PIE2ZoELECTRIC EFFECT, puzzc:ELEqu c

Buzz€R ELeMENT IS A sﬁrJ-snTldE wsdn*mjm
SEMSOR. TRY WIS « i e | (4]

TAP

PIEZO BUZZER ELEHEMT suPER Eh-.EHT LED

TAP. THE PIEZ0 ELF_HE.MT Wi A PENCIL w;lu,E !
LOOKING |nTO THE 'EnD OF THE 8. Edcn.Tad |

| o — — I _!_ _ I




6ST

G r [y '- [-', = | ' et L U B ! | | | ko |1 | | =

I [ ..... =g Ji f S ocEREs ¢ I o ' | Ei i‘ L|| |! !' !!

| il BTG ) B SERER

By F’|EEZOELECTP:IC ‘BUZZERS ' . " " PIEZO- ELEME NT 'DRY. ERS || |

o : PIEZO BUE.LEES bE.Ll'LrEs:L EAR -PIERCING TONE : R L : 1 '

i oo AT LOW ORIVE CURRENT AND VOLTAGE. FIedl TOME: 27 & 5 e ol 80
li i CAUT'ION..U'SE. EAR. PRGTELTORS wHEN .+3'-m+:1‘si.r; e ; . i ! "
Il EXPERLENTING i TH PIEZO BUZZERS AT , ' Y e i ]|t conds T ;
1 .CLOSE [RANGE FOR. FJERE THAN GRIEF : cigd bt b bt 13 ads pepd

: INTERVALS. | ' | . hCRDSS | RY

L : R; . For DHEKH

i 10  AGTVUATED

| TOWE | OR |
HERE | FDR

EELL T VQI_jUME CONTROL.

B 1Y : P gty ‘LT~
i I-’ e s A i S R !A&TwﬁTEb
* ; . DK To ALTER' EL- ok 10D 50K i ! TDNE, |
T 81 C1's VALUE .. POTE LTIOHETER S ati - LT g
. _ o g B B : enEtie L 1]
; : i . * P . * - . ) i Lo [ ‘ ‘ ! IE i |
- "‘_JP*.EZ"—"_ELIZIER.-—:- ¢ Al FE byt g 4 L0 BT ]
; : ; . , - ) £ L L = R A
~ ]+ " " ADJUSTABLE FREQUENCY! il
. o i
_ T tL To 115y +o.5 10 +1-sv ;
PRESS AmnD RELEASE SL R1l conTROLS volLurE. / ; -
. ToO SiHuLATE. BELL, , j AA__ i GH.. . 5. i
' : 5 R 2M122%
a1 i ; _ lawm 1k rEo _!U-'E :
Lor;.m: INTERFACES L mT Rl By
5 1MLq07 o | , !
FSTOo +12W g TOd Javw 1 BLALK pLace |
; . ; | _6@ HH
- : Rz ST i |
-1 I QL A ( |K> o
S L RL 22l - 1u11u = AuF | |1: b
: By 1K RZ B i ; — 1
i T .;._fu«.h,,__l | 120K ' , il m i_ﬂ_g_ | =
' . ; _Laan o il L ced LT
S J_ . T1. 15 PRIMARY OR
My | tane v E: : cEMﬁER-TﬁPPEﬂ;H?G 0
Lo eI ; . THIS ClRCUIT cAn BE fRAN‘SFGRMFngﬁi P |
HY_ | DFF | 4 EAsity MiNIATURIZED,  SHAck 273-1380).:R1 ¢

i I I . T conTAoLs FREQUEMCT. ﬁcMTEDLﬁ FREqu”fYr |




Ll [ . Poe

3
o
=t
i ; I ERRER g
i (!
H: # M\CROPHONE PREAMPL{PIER |
Pig s B9V Y 7B 3 i
USE TO COUPLE . | ! Rr. Vs c‘,mm
HaH-IMPEDARCE | ! CDNTF—DL
CRYSTAL-TYPE: 5 i
MIC:.GPHGHEE QL | | Sy il I E
To AMPLIFIER, 113819 (> 4
E : e g | I i
o] ey 1 gt L
1uk - 100k i L V=R ' A
—— AMPLIEIER
o : i i I
| M tr'r,,FT |
keep LEADS To mcnnmnur $ e B q

e e 2o

|
—

MI’.‘F—GPHUME pn P !
ELECTRET  OMIT, | |
L:ﬂuug-::'r RED LEnn 'm’r

R1- CAIN CONTROL |
F"f.n LED BIAs, t’uMT’ﬁﬂL
',-.uumﬁ éuﬁll?"‘f-

RE~ LIS ﬂuRﬁEmT-ﬁ}PPLIED ™ L.-:;D.f

m& wfr AM?LIHES muc&

MIERQPMME. Aun cnuPLE:- ITH.EM

ye) HDDULA‘rﬂR TRAMS#ETDT,[ IQJ_

4EE|GHTHESS Rr;l:- OR

Hl|cu! quF R

LED  FOR ! 13551- RESULTS. | FoR, A
RRAHGE .:-r-" e 1O |, 000 FEET (AT (MIGHT) )
USE A LEHE iTo | qDLLfHATF lTHE, itED

GE MM . OR uif_ (RIS

pFﬂ:}hL I’lr-E.R TRMJS

+ = ]

CIRCWLIT

M'IT'TEII'-
- I H
SR EE N

‘...-. T -._ - -_-\.

5IGMAL§ FRDM -msi

U*’:E A Hfm;l—

]:_ = __i — .-_a:,lr—_ _-‘ll-g'- ‘_‘Er:
i Fo i 1 i _'.
NEMITTER] | [T
TRERRR A
| AMedTue ||
INTENS|TY) | | |
uagiart |1
L B
59i 1
SRR
] ¢ !
il | :
SR
|CLI i | | i
'loﬁF e
i E‘})}s | 1
+ ! ) | v
ga e T
-1 isok, i Lo
i SEH
W | e |
: nn:msr ,.-“, Foﬂ B.-zé

'mRDLIGH tz

1MFRAREH
FREE - spnca

As PAN ; i




i Eihegn , m“‘*---
o bl g ||| st 50 3 , .q‘r}.F 22121
et g R3 | i g :
;1 MK RL
; = ; ., LK
;Ll i O-1 mA METER | ML
| I i R = ' i

|_rh ;
r 1
'*M'.ﬂit.c:-?ﬁuue (ﬁame sunﬂk ’L”."I'J oqz OR Smu.nk").

'EFH'IS smni. c'-Rr,urr 15 uw E#FEcTwE 5nuun~'
EVEL! METER, R1 ,conNTROLS THE GAIN oOF
E: 4l OP-AMP, HEucE THE SEMS|ITWITY

. E [C\ReuiT { WAS TESTED WITH A PIEZD R
..,mAr EMITTED A 6.5 .KHz TONE AT h D
'F!E,SSURE OF :90dB,.. WHEN THE Buz? ~
_|wn5 2% FROM THE r-ucnapﬂauﬁ ARID
LISET FOR | MAXIMUM; GAIR, THE METER
{INDICATED 1 mA, AT la THE ﬂU"rPur FELL |
o 0.4 m AL i MORMAL | SPEECH AT 12" GAVE
" |FLu¢TuATma SIGNAL up To 10 uA

|!.I !
!!"'.

' i AR AR RER RN

I FE R I | o . B
’ LoiRbE -
%BUNG EVELIMETER
| J - |
! BT !1"!] !
e L
i | g o i ed ¥
t ; | R ,Ekl..r'r]by Use EAR.
b gd 5 [PROTECTION WHEM
- A IMEASURING LOUD
qdak iy ] : i . SOUNDS.
[ i .
THEETRE R4
i By 1k .
L] sy ’

'..Lur: THE CIRCUIT. , THE METER CAN BE A PANEL
ETER Jnk A MULTIMETER SET TO READ ChPreEwT,

buad wn’s

SOUND ACTNATED

co il 11

Hv

Iéﬁ.l.lh_‘f |

|
I
il
P
l
I
i
rl

h mnTtoLg
A _ SEHSITWHY-

2 R e & Loy I i
4,k ‘ : o :
" S .

. | i

_ e i |

1Ouf |+ S A e | 11
g I i  EPEt L

555 . ‘ fioe

_ Ui i
i ™IS CHIP FUur:rhului i Iﬂ._.!__ui
i | RS AS A MonoSTAEBLE: | | U wen 8.
- AM r Muuwnmmmn (cu-e.-ihur) : :E
_f '-! i ' I! i :

G CHPO-S B

i i_.__ L i e i 'RELAY
o 10 uF I £15 -0
IT' +] & , By d .

i H
+MkEEDPHDuE C_mea suncm 1mmf: on s:wunj-,

‘THIS CIRCUIT TE.|P5 RELATL IN HE‘S
.Loud SounD (voice, CLAP) ET‘-\:.).: RS AMD{CB
1M { VALUES .

‘ConTROL TIME RELAY STﬁNE Pmr.Eh

(SHOWR GIVE ~12 SEComDS).

(CAPACITOR
ITHE 741

PR3 To. REDUCE ,

ACRosS PowER | SUPPLY
ArD 555,

SEMEITALITY. T

N5E|TD||

[MPORTANT 1 WSE . &.1pF,
FMS, aF JEoTH

Etpuc:s FESISTHN::.E OF ;

¥
|
|
i
|
|




