o THE INPUT  AND  OUTPUT. . VOLTAGE LEVELS  OF LINEAR

INTEGRATED. . CIRCUIT.S CAN VARY OVER A WIRE. . RAMNGE.

JOETEN. __THE __QUTPUT. VOLTAGE. 1S  2ROPORTIONAL TO.. THE

MMNPUT VOLTAGE . THEREEORE . A  GRAPH OF INPUT _VERSUS

OUTPUT. 1S A _ STRAIGHT (LJMEAR\ LINE., THEEE __ ARE

MAKMY. . TYPES OF _LINEAR . TCl<., QALY TRHE MAIOR
IYPES ARE _COVERED _ HERE . FIRST _LET' sm_CQM.,PWARCRWmﬁEWW_.

BASMC. .. DIGITAL  AND . LINEAR _CIRCUITS ]

i I TRE BASIC LLINEAR CIRCUIT
AL SINGLE. PRIPOLAR. __OR. FIELD - EFFECT. TRANSISTOR CAN
e |EUNCTION.  AS A DIGITAL QR LINEAR CIRCUIT. . tN._. BOTH
_lcASES,.  THE._TRANIIZTOR.._.CAN __INVERT. THE . SIGMAL. . AT
ITs JMPUTHE.RE. S RKOow. AN NPN_._BIPOLAR. _TRAMNSISTOR
CAN... PERFORM BLL . FOUR FUNCTIO NS
[+ Y AVRTNS TS VT % WO W O 3
VolTs) 1 Lo howEan
\“1 P R1 ¢
......... [ 10K &
- =1 P | a1 _
. H{ o L ON
SEUUUURRURPUIS NP | SR i S (s 113 .
GEA PHS: Y - /=
= LOLLECTOR vou'AGE .
CDIGILTAL: L
e JHERE _TRANSISTOR Q1 LS HERE Q2 IS AN _AMPLIEIER
e fSED . AS AL SWITCH . WHEN THAT. OPERATES . OVER _THE.

THE .. INPUT.._ 1S NEAR. .+ V ENTIRE __RANGE  FROM __FULL
JCoR BIGH) . QL. TURNS... . OMN oo QEE To._FULL ON.. RH __AND
o AND L LED L S MLUMIMATED e RS EORM A VOLTAGE . DWIDER .\
CIWRERN IHE L INPUT 1S NEAR THAT. APPLIES A _SMALL
JGROUND . CoR tow), QI _ TURNS . VOLTAGE T Q2's BASE. .TQ.. .

o JOEE .. THIS TURNS LED 1 OFF . . KEEP QZ. . SLGHTLY ON. EVEN. ..
IAND.  ALLOWS. LED 2 TO GLOW. . WREN NO. NPT 1S PRESENT

1(RZ . CONTROLS. _THE CURRENT . THIS _ALLOWS Q2 .TO OPERATE
_|TRROVGH . . ROTR . _LEDS.)...THIS N A LINEAR  MODE . AS. . THE
CIRCUIT 1S THEN. . A _COMBINED . INPUT _VOLTAGE RISES.,. . LED.3

DGITAL  BUFFER AND INVERTER, . BRIGHTENS _AND LEDHA DIMS.
R il A e ]
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OPERATIONAL _ANPLIFIERS . )

QPERATIONAL . AMPLIEIERS. _(OR " OP-AMPS") ARE BY FEAR THE B
MOST _ VERSATILE _OF LINEAR . TC s .  THREY'RE CALLED

COPERATIONAL " AMPLIEIERS SINCE . THEY. WERE  ORIGIMALLY

DESI\GNED o Do MATHEMATICAL OPELATIONS. OP-AMPS
AMPLIEY  THE DIFFEREMSE BETWEEMN __ _VOILTAGES 0OR_SIGANALS

CAC _OR..DC) _APPLIED. IO THEIR _ TWO _INPUTS., THE VOLTAGE
BPPLIED  TD . ONLY ONE _INPUT. ML _BE AMPLIFIED IE THE
SECOND INPUT LS. GROUNDED QR MAINTAINED AT _SOME
VOLTAGE LEVEL.

L OP-AMP. __OPERATION — THE _OP-AMP _WAS AN INVERTIAIE
AND . NON=WVERTING INPUT. THE POLARITY..OF A __VOLTA.GE
APPLIED T THE INVERTING INPOT IS .  REVERSED AT THE
QUTPUT.  (INVERTING INPUT.. 1S = ' NON-INVERTING.  INPUT. IS +.)

R E— s >

NS ) Sy b n = SIS s

OP~AMP ,/—F_'+ ouT | L —t OUT o

SNYMBOL IN o
INVERTAN G MODE NOMN=-INVERTIAMNG MODE

. 0P-AMP "FEEDRACK — THE _CIRCUITS _ SHOWMN. . ABOVE  ALLOW
THE.  OP-AMP _TD.. . OPERATE AT 1TSS _ MAXIMUM. _ AMPLIEICATION
LEVEL _(oR..GAIN) USUALLY. _THE . GAIN. 1S REDUCED . Tb. _A
MORE PRACTICAL  LEVEL. .. BY.  EEEQING. . SOME __OF.  THE.  OUTPUT
e BACK. T THE _INVERTING.. (=) _INPUT. FOR _ExAMPLE.

— W\ INVERTING  AMPLIEIER
V k2 -« FEEDRACK .
Vine. =M = GAIN 3 R2 /R1 P12z >
1 Vour.z. =V (R2/RL)
mmmmm ] OP- AMP. COMPARATOR— WHEN _OPERATED  WITHOUT A

—|EEEDEACK  REZISTOR . (RZ _ABOVE), . THE _OUTPUT VOLTAGE
mmmmmm ML L SWING. FROM . _BULL  ON..TO._Full. . CFE  (OR _VICE VERSAY o
~AWHEN. THE  VOLTAGES. .  APPLIED TO THE _INPUTS DIFFER BN o
ONLY... ABOUT. _0.001 . vorT | THIS. DIGITAL=LIKE __MODE. e
MAKES . POSSIBLE . .MANY. _ USEFUL .. APPLICATIONS. IP-12‘4V> .....

L TYPES . OF . 0P-AMPS—  ROTH _BIPOLAR. AND MOSEET .
, IC . 0P-AMPS ARE AVAILABLE. SOME BIPOLAR  OP~AMPS oo
CdBAVE  FET _OR._ MOSEET __INPUTS.  TO PROVIDE VERY HicH |

e ANPOT  RESVSTANCE .. MANY. _ DIEEERENT . OP-AMPS.  ARE  MADE,
A_SINGLE _Tc  MAY  INCLUDE. UP_TO FEOUR INDIVIDUAL OP-AMPS,
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TIMERS

WHEN _OPERATED. Ac__A_ COMPARATOR, . THE OP=AMP._ CAN.
RBE.....USED Az A __TIMER ALL. THAT 'S  REQUIRED. IS

AN _RG (RESISTOR = CAPACITOR). SIRCUT. . LIKE _THIS:

A

é R . L 2R3

VOUTAGE
N
\Y;
=
8
x

~ + . 1
+ - . e
Lﬂj] e TIME ] T\CI m?&;‘ 4
I_:"': F"" - 4 I o SR
| RC._CHARGING -

RC CI\RCUIT GRAPH

IN_THE _CIRCUIT DIAGRAM. . (ABOVE RIGHT), . R1_AND. C1 FORM_ . AN . ..
RC...QIRCLNT. . C1 GRAPUVALY. . CHARGES ..TO 9 VOLTS. . .THRQUEH. ...

1R, WHEN  THE  VOLTAGE. ON. 1. EXCEEDS THE REFERENCE ..

VOLTAGE.. ... .SUPPLIED  TO  THRE . NOMzINVERTING INPUT.. OF. THE ...

OP=AMP, . ITS . OUTPUT _ SWINGS. EROM. . HIGH . TO LOW AND THE. ...

ALTERING. . THE . VALUES oFE R1 _AND C1  OR .THE . SETITING. QE....
R2..  DISCHARGE. €1 (USE PUSHBUTTON SWITCH) FOR . MNEW.  CXCLEa

O TC TIMERS —  THE  S\MPLE  CIRCULT. ABOVE 1S _THE KEY

INGREDIENT . O0F _ MOST TC  TIMERS. . _MOST _INCLURE AN _OQUTPUT...

ElP=FLOP  TD  GIVE PEEINMITE  BiGH oOR . LOW. . OUTPUT. SOME

IMCLUDE A BINARY. COUNTER .  THAT ADVANCES. . . ONE  COUMNT. ..

RigWMQMEL\AM,@_MP.&ijQWmL:\ng,c;x_.c..uEw).,.k_m. THE . TIMER 5. RECYCLED. EACH .
TIME . THE COUNT _ADVAMCES., A__DECODER. . AT THE COUMTER.

OUTPUT ALLOWS TOTAL.. OELAYS OF  FROM. DANS. . TO. A _NYEAR .

OR _MORE. __TD..RE SELECTED. BOTH.. BIPOLAR. . _AND _CMOS. .

ANMERS  ARE  AVAILABLE. [___3

P126 EAMOUS FEACT: ANALOG .1

g COMPUTERS. . USE. OP-AMPS.TO|

FUNCTION GENERATORS SOLVE. _COMPLEX _EQRUATIONSL.L

{ square | J I 1T TMESE. IC's GEMERATE _vARiouS .
XANDS _OF QUTPUT  WAVES. SUCH ..

TRIANGLE Lo NN AS _THOSE _ SHOWN. HERE. . THE

EREQVEMNCY OF THE WAVES

A g Pt it e P AR
SIME VAVAVA CAn. BE_ CONTROLLED _ RY. AN

EXTERNAL RC CIRCULIT,
PP i N

!




VOLTAGE REGUIATORS

VOI TAGE REGULATORS..  COMVERT A VDLTAGE APPLIED TO_ THEIR
INPUT _INTO A FIXED OR VARIABLE  (BUT USUALLY. LOWER)
VOILTAGE., IN_MOST A SMALL .. FIXED REFEREMNCE  VOLTAGE

L A N, Pab I i
(USUALLY A _VOLT. QF _So) 1S ADPOLIED TO THE. NON-INVERTING

INPUT OF AN __OP=AMP, _THE REREREMCE  VOLTAGE (oR Vage)
IS . THEN _AMPLEIED  BY. THE. -

RATIO.  OF TRE. FEEDEACK AND A

INPUT _RESISTORS (TRE. _GAIN). Vege &4

IF_ONME_OFE THE RESISTORS 1S e - Vou'r
A _POTENTIOMETER, THE_OUTPUT 1 1 _R2

VOLTAGE . { Mour)  CAM_ BE VARIED ANA | AMA

FROM._ Veee TO + V. (IRE CHIP < L

SUPPLY  VOLTAGE).. ACTUAL T.C

REGLIATORS INCLUDE _EXTRA RBASIC VOLTAGE REGULATOR .
TRANSISTORS. . TD. PROVIDE _Vgees

AND. _TO ALLOW. . THE CHIP TO_  _DRIVE LOADS THAT REQUIRE
MORE POWER THAN. AN . .OP-AMP ALONME _CAN DELIVER.

. |
0IC REGUIATORS —  MANY _TYPES OF _FIXED AND  [P125 >
VARIABLE OUTPUT. . IC. REGULATORS ARE _AVAILABLE. MOST
ARE.INSTALLED _IN._ PACKAGES _MADE oF METAL OR  HAVING
METAL  TABS. .TO. HELP  RADIATE  EXCESSIVE  HEAT _INTO THE
SURROUNDING AR, CALTION: MANUEACTURER S — OPERATING
INSTEROCTIONS AND  STAMDARD __ SAEETY PRECAUTIONS.  MUST._.__.
BE.. EOLLOWED FOR BEST RESULTS.
OTHER LINEAR TC'e
THERE ARE MUMEROUS SPECIAL. EUNCTION _LINEAR _IC’s,

MAKY OF WHICK. INCORPOL ATE OP = AMPS, EoR _EXAMPLE ;
LLAUDIO. . AMPLIEIERS ~—  MANY  KinOS. AVAILARLE, SOME
INCLURE _ TWO — AMPLIEIERS  ON_ONE_cHIP C(FOR  STEREO).
O PHASE = LOCKED . LOOPS — BASED _ON AN _OLD BUT CLEVER. .
DEA AN MBICH AN ON=CHIP  OScI ATOR.  DUPLICATES. (. 0P
TRACKS) THE  FREQUENCY. _OF AN INCOMING  SIGNAL.  USED
TO. DETECT THE . PRESENCE.  CE  CERTAIN_ FREQUENCIES (LIKE
TOUCH-TONEY TONES) AND T DEMODUIATE  EM_RADIO._SIGAALS.
OOTHER LINFAR Ts —  INCLUDED  ARE  MANMY  KINDS _OF
CHIPS _FOR TELEPHONE RADIQ ., TELEWSION. AMD _COMPUTER
COMMONVCATIONS.  ALSQ,  MANY KINDS OF  Tc's TRAT DETECT
TEMPERATURE? LIGHT _AND _PRESSURE.,
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|THERE  ARE. SEVERAL. . WAYS. TO MAKE _EITHER TEMPORARY
IOR . PERMANENT. . VERSIONS.  OF ELECTROMIC _QIRCUITS., IN
TS CHAPTER. . WEML . LOOK AT . SOME.. . CIRCUIT. ASSEMBLY

CTPS . YOL. MAY. EIND. . HELPEUL. ..

TS ALWANS . MNASE . TO. . BUIMLD
A TEMPORARY..VERSION. __OF A : Stom \
o ciReuIT . BEEORE. . ASSEMBLING. IT ... / Q@ (e O
WML PERMANENT  FORM ... YOU CAN /
|THEN . MAKE.. . CRANGES._ _AND_FIND. ... MODULAR SOCKET, ﬂ WWWWW S
e lOuT  ROW.  WELL.  THE. CIRCUIT. WORKS. e S I
o BN FAR. THE. MOST. _ AMPORTANT o fpem :
e TOOL.. FQR TEMPORARY. . . CIRCULT ApnEiAMleceoeenan
e JASSEMBLY. IS, THE. PLASTIC .. '
o |SOLDERLESS  MODULAR _RBREADBOARD
o lSOCKET..  AT)S . A GOOD_ . IDEA e},
o dTO. KEEP. . SEVERA L ..ON MOUR oo f
O IWORKBENCH... . THEY. Wikt LET
o INOY L BRUILD. . ENTIRE CARCUITS o premitee pEmmrm g B O
N MINUTES.. . USE “JUMPER" ...

| TEMPORARY __CIRCUITS B

goDDD |
impm oo |
o0 gaoqQo |

D oooob |

e JMIRES L UTOLMNTERCONNECT  PARTS  CUTAWAY _SHOWING. .COMMON
JWHOSE. . LEADS. ARE NOT INSERTED . TERMINAL _CONNECTIONS.

L ATO  ANOID.  BENDING.  THEIR . PINS BN
ICAND. . PRICKING. YOUR._ FINGERS), . BASE _AND ADD POTENTIOMETERS,.
_UNSTALL _AND REMOVE IC's CAREEULLY.

_PERMANENT CRCUITS

BANT . INSTALL SOCKET . QN..r

o BATTERY, CLEDSs , SWITCRE S, EXC,

lW\TH THE. EXCEPTION.. OF.  SOME. VERY SIMPLE  CIRCUITS,
o IMOST. . PERMANENT. .. CIRCUITS . ARE __ASSEMBLED . ON_. SOME

| _AFORM . OF  CIRCOIT...  BOARD. .

o |ARE . INSERTED.. THROUGH . PEREORATIONS AN A _PRENOLIC .

o JOR._SIMILAR._ BOARD. . _AND __ SOILPERED. .. TOGETHER . ON THE BACK

. ISIDE . _OF _THE _ BOARD. .. OFTEN_ INSULATED..  CONNECTION.  WIRES .
IMUST. BE._ USED... ONCE __ ASSEMBLED, "PERFEOARD' CIRCULTS

o rmemecre e ARE . DIFFICULT.  TO. . REPAIR
o COMPONENT o SINCE . COMPONENMT. _ LEADS ..

TSCONNECTION ARE _OFTEN.. TWISTED _ AND
(REQUIRES SOLDER)  SOLDERED.. -
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L WIRE - WRAP — EASTEST WAY. TO ASCEMELE  CIRCUITS

THRAT.USE . MORE THARL. A _EEW TIC'c. USE. . WIRE - WRAP TcC

ISOCKETS  (WITH _ SQUARE . CONMNECTION  PINS). BOTH.  HMAND  AND

[MOTOR _ POWERED  WRAPPING. TDOLS  ARE  AVAILAPLE. 1E  NYou. . USE ]
THE  KIND . THAT . REQUIRES. _ SOME . OF . THE. . MIRES _INSULATION
BE _REMOVED, .  WRAP A FEW _TURNS. .. OF INSULATED _ WIRE. ._ARDUND .

TRE _ _COMNECTION PIN. _TD STREMNGTHE M THE COMNMECTION..

PN

) ;K (] ﬁ.amuag ‘ “ % \}\M

- ~ . BOARD DIFFICULT . TO MAKE CHANGES

i

; T i Z MW/ . | E’—MMWWW__M“
—% WIRE-WRAP.___s g“‘“ﬁ .

SOCKET EASIER TO CHAMGE

T, -

o
‘
& —
! FO— i
p -
by
. -

"Bt i )

ARRAL

-l

TIYPICAL.  BRAMD— POWERED. .. MIRE-WRAPPER } L (

ROTATE ) Lt

\ ... k=10 TURNS d! b

\ .

vl et o . o A S AN S ER T WIRE HERE
WIRE ~WRAPPING “BITY TERMINAL. .k

O PRINTED _ CIRCUIT_LPLY -— PRO\/,,LDES_ THE . NEATEST. _AND__MOST

JPROFESSIONAL . APPEARING. ..

COMPLETEDR . CIRCUIT. ... . SOCKET S _ NOT
REQUIRED,, BUT . COMPONENT.. . LEADS  MUST.. . BE . . SOLOERED . TO  THE

[COPPER . PATIERNS _ON.__THE _ BOARD. THERE _ARE. _MANY _TIYPES OF
PC . BoARDS. . TWO  TYPES USED .. .BY.  EXPERIMEMTIERS ... ARE

1. PRE- ETCHED PEREORATED. . GRID BOARDS. —HAVE.. .A.. ROUND —COPPER

FOIL_ SOLDER .. PAD. AT EACH _HOLE.. .. ON. MANY. .. RBOARDS . ROWS. . _ OF
BROLES ARE CONMECTED. .. BY. _COMMON. COPPER . Foit . STRIPS ( LIKE

A SOLDERLESS . BREADRBOARD). IT'S_ . USUALLY  NECESSARY.  TO
IoIN . SOME _ OF  THE _ CONTACTS. ON.. THE_ BOARD __ wiTH_"TumpPeps®

(SHORT _LENGTHS. .. OF  INSULATED. .. HOOKUP. _ OR. WRAPPING . WIRE o

JOR . CREMICAL _ COATING. . C IHE "RESAST.')...TO THE _CLEAN.
] A A AN,

2. CUSTOM. .PC BOARDS . ARE _ MADE. . BY  APPLYING _A_TAPE

COPPER . FolL . QF A _PC  BOARD. THE
LONCOATED COPPER. .AS .TREMN .. CREMMCALLY . COMPONENMT
ETCHED _ AWAY, LEAVING . RBEHIND A FOL. /. CoPPER

WIRAMN & PATIERN. HOLES . ARE__OR\LLED . A SOLDER
FOR . COMPONENT _LEADS,.. TAKES _ LOTS.  OF

TIME ., _BUT._ PRODUCES  NEAT _ CIRCUITS.. =2 & &\




HOW. TO. SOLDER

GOOD. . SOLDERING. _ PRACTICES. ARE _ESSENTIAL.. . FOR. . _RELIABLE
QOPERATION OF A CILRCUIT WITH SOLDERED COMME CTIOMNS .

RERE ARE _SIX_ _STEPS . _EOR.  _SULLESSFUL SOLDERING. &

Lo MWAYS  0SE_ A LDW-WATTAGE _SOLDERING IRDON... {25 10 40

WATTS). RE SURE _TO. TIN. _ THE _TIP  ACCORDING TO. THE

[ ———

MANUFACTURER'S __ INSTRUCTIONS.

20 ALWAYS USE  ROSIN._ CORE SOLDER . WHEN . SOLOERING .

IELECTROMCE  COMPONENTS.  NEVER. . USE _ACID  CORE  SOLDER. .o

SINCE LEAD.

T WILL __ CORRODE. THE . SOLDERED

3. SOLOER...DOES. _ .NOT. ADHERE . .TO _PAINT, GREASE,. . OlL,  MAX
OR _MELTED __INSULATION..  REMOVE. ALL .. SUcH.. FOREIGMN. .  MATTER

. ,.w,mk\_w_A_ms,m.ymsM:J:T_M.MSJ:E.E,L.MMQLM,\QR,W,..M“EJ.AJ,E.\..VWW.&SAMD.ARARE.&MWALWﬁY.S,W._.__.

BUFE _THE _CoPPER.  EOIL._OF A PC. _ BOARD  wilTH .  _STEEL . _\WOOL.

IBEEORE  SOLDERING..  CTHE. COPPER. _SHOULD _BE _SHINY.)

4. TO  SOLDER.,. . FIRST. HEAT. THE . CONNECTION. .CNOT. THE. SOLPERL) . .

IEOR A _EEW.  _SECOMDS. . WITH_ . THE  HOT . . TIP. . .OF THE . IROMN.. . THEM... ..

LEAVE.  THE . _1RON. . IN _PLACE  AND. APPLY.. SOLDER .

5, _ALLDOW.. _THE _ SOLDER TO _FLOW._  THROUGH. __AMND
AROUND THRE. CONNECTION. BEEORE_ _REMOVING

SOLDER . OR._... . MOVE  THE CONNECTION
REFORE. 1T COOLS.

TRE . IROM.... 00N T, APPLY . .T00  MUCH

o, KEEP THE _IRON'S __TIP

CLEAN __ AND __SHINY..  WIPE L HANDLE
OFF _DEBRIS. . WITH A Sl

DAME .

_SPONGE _OR L

T

CLOTH.,

P\
\((\ HEATING.

Wl eremenT. G2

1o A KHOT SOLDERING. _IRON

WA

CAN. BURN A FINGER OR

EVEN_ START__A_FIRE, USE CARE! __

M Tip

I
-y K &.,V,.,,A_,.WfBQARD

2 UNPLUG.  THE  1RON. . MWHEN

M

f
~SQLDER. .|

o .
i | _.,_.,L.WIL_L\ NOURE  NOT _ USING. . IT.

ST RN

/ TigRoen AN

3.BE SURE. _THE POWER CORD IS ..

(HOLD PARTS. IN_PLACE WITH TAPE) NOT _WHERE. _YOU CAN. TRIP OVER IT.
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APOWERING  ELECTRONIC  CIRCUITS

O BATTERY. . POMER —  MANY... CIRCUITS. _USE_ SO LITTLE
| POWER _ THEY. . CAN.__RE__ POMWERED RY RATTERIES, THIS
] KEEPS _THE _COMPLETED. __ CIRCUIT COMPACT. . AND ALLOWS
e AT IO BE. L OPERATED. . ANYWRERE.

JeiRculTs D t_‘ge,gx,z,x._.',q,.,..m..uoﬂgx.wA.h,mxu‘..mM,WCKAM.,WVQSKE.W_.“,M.AN..M‘,V._Aw&,&A\/ oF N
—|SOLAR. ... CELLS  TO . CHARGE A RECHARGEAEBLE  BATTERY.

JEBULINE . POWER = THE  SIMPLEST. . LINE. POWERED  SUPPLY IS
| THE.... SO=CALLED. . AC ADAPTIER.. .. THESE. MODULAR. UNITS ARE .
] COMPACT . AND. . _EASY._ . . To.. USE.  UNITS. HAVING . VARILOUS.
e fOQUTPUT  VOLTAGES. ... AND. . CURRENTS . ARE __ AVYAILABLE .
e YOU L CAN . MAKE.  NYCOUR ._OWN _ LINE  POWERED.  SUPPLY. . USING.

BN T VOLTAGE. o REGU L AT OR o

AR CAUTION — . SAFETY. .. SHoutD  BE YOUR FIRST CONCERN. .
e WHEN L BULLDIN G YOUR . .OWN._. LINE POWERED . .SUPPLY.. . THE
..|POWER .. .CORD. . MUST . .BE.. PROTECTED. . FROM. THE.  SHARP EDGES
AOF A BOLE . DRILLED . IN.. A METAL . CABINET.. CUSE. A~
~PLASTIC. STRAIN. RELIEE.). AL CONNECTIONS. TO THE AC . .
e LINE L MUST.  BE. INSIDE A FUOLLY. BNCLOSED _ MWoUsSING. \
EEAVING . SUCH . CONMNECTIONS . . EXPOSED IS . A POTENTIAL
SRNOCK L HAZARD....MAKE _SURE _ ALL . COMPONENTS. THAT
AARE___CONNECTED ... THE . AC _LINE CSWITCRES,. FUSES,
AAAAAA TRANS FORMERS , ETC.) . .MEET. OR _EXCEED THE POWER
AAREQUIREMENT . OF . YOUR . CIRGUIT... .

JSUMMING  UP. CIRCULIT ASSEMBLY

_ITHE _REMAINDER. OF  TAIS. BOOK  \NCLUDES.  MANY.  CIRCULTS
MO0 CAN. L QUICKLY. ASSEMSBLE oM. A SOLDERLESS.  RREADEOCARD.
~JCHANCES. ARE.___You'lle WA NT.TO. . . MAKE _PERMANENT.  VERSIONS. -
o QE  SOME., . FOR __REST R.ESUL.TS, PLANM . THE  PROJECT CAREFULLN

hhhhh A _NEATLY..  ASSEMBLED.  PROTECT.  WILL . RE. . MORE. . RELIABLE
CATHAN  ONE. . BASTILY. ASSEMBLED.. .

(SLORRY...x . RIS IR % X o NEAT
AAAAAA IPROJECT. N VT L A L \ 7 _PROJECT

o O




