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|| THIS BOoK INCLUDES  STANDARD  APPLICATION

; ;cmcum'st LAND_ ClReUITS DESIGNED| BY THME ! | B RE A
__AUTHOR. [EACH CIRCUIT [ WRS  ASSEMBLED  AND . ‘ MA'GNETl{: Fl DS ' ._]L'i |

__TESTED | BY THE | AuTHOR  As THE Ennk WAS
|n£uELup:=n.: AFTER | THE Rook WAS EGHPLETF.E:
T™E AUTHDR. ﬂ.E,AiiE,HELED Eh-::H QIRQUIT. TO. |

MAGNET\C PoLES | | . | | 'i_ | i
Mhﬁmﬁrm FIELD mn&dsnﬂ -t

| |
EARTH S MAGNETIC ELb N W
L |_ I
I
|

|| eWECK FOR ERRORS. WHILE REASONABLE | CARE . EARTH!S | GEQGRAPHIC PoL i o o | |
,!___}_______.wasu EXERCISED In THE PREPARATION OF ‘r'ru.t 58 ARTHS M&ﬁHETm Pm_ﬁ . ol _T WS =
| | Book, VARIATIONS | IN  COMPONENT WRMEEE in _'....; Tt o ol i e [
L AND CONSTRUCTION  METHADS  MAY  CAUSE THE | Ll |JNG MAGNETS' B T § e
I—JREEHL‘*':E- You | d'ET-HfH 0. EHF‘FE.R. F‘RbM THOSE ; | M&HET‘L EA;T'E-RL& 1 | : | ) iql | '
L, GIUEN MERE. THEREFORE THE AUTHOR. AND 'S | i Tl 0 1
| RADIo SHACK ASSUME NO RESPONSIBIITY FOR APPLLC_AT[GNS F@RMAGNETS ] ‘15;! |
| __TME SulTABILITY OF THIS Book’S CONTENTS | ‘,‘ [_'____ AREEEC
. FOR ANY APPLICATION.  SINCE WE HAUE NO [ MAGNET C@NF]GURRTiONS L EEE T EE
| CONTROL OVER THE USE . To WHicH THE .. TEMPORARY MAGNETS . . iGN TIMmE
| _UNFORMATION IN THIS BOOK is PUT, WE | PERMANENT MAGNETS | | | _____T__1__ __-_IFJ_I].SL_.-?. E
e ASSUME 80 LIABILITY  FOR ANY BAHA:EES T RV AHD CAEAHE FH.:#R Mﬁﬂﬁ‘[‘i o0 Ry
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| OF ANY DEVICE THAT INCORPORATES |nFOR- ".‘ IE o ' ﬁ\ ET . M ]I*- J|fl |
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PossIBLE TO  PROVIDE ERSON AL ESPONSES | = o | |
E‘D REQUESTS FOR ADDITIONAL  INFORMATION MA&EHE#-HC ?Lﬂiclﬂg-g%%é& 'Tt %; ]
CUSTOM. CIRCUIT DESIGN, TECHNICAL ADVICE, ] 3 i 1
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RPPLICATION CRCUTS
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f. ...Imﬁam-:rﬁh DIGITAL HALL SENSOR.
 SENSDR + AMPLIFIER

| ..-.IMII‘E.EH.LTF.D LINEAR HALL :-:E.Hmn.
| HALL SENSOR SPECIEICATIONS. L .
| _BAasSic GAUSS METER X o

. POWER. HALL  SENSOR/| | | 1. | oo
. HAL LAMP DRIVER | A

HALL SENSOR GPERATING TIP‘S

__HALL SENSOR MAGNET SEPARATION.
_ FLUX CONCENTRATORS.
BEST MAGNET ARRAN GEM.EMTE

1_ i HEAD - ON OPERATION
| L SLINE~RY oPERATIA ] o4 L 4ol BRG]
. PuSH =~ PUSH OPERATION ,f - bl

PUSH ~ - PuLl OPERATION | | | 1T 7o

LED | IHTERFﬁﬂE g
TP.P.HStSLTﬂF. mTERE.‘kcE.
TTL m&m IH?ERFﬂcE

E.E.E.nus METAL [NDICATOR.
HHLL SEMSOR RELA‘! '
LE‘U‘EL INDicATOR | . |
MAG NET POSITION uarac:-ma .

. DUAL- oUTRUT HALL SENSORS. |
| FIELD STRENGTH BARGRAPH |
__HALL SENSOR DIRECTIDN INDICATOR
IJLJ'RA-'EEMEITNE. MAGNET [SUWNTCH.

MAGNET MUsIC

| MUSICAL PENDULUM | | |

_ DAMPED OScILLATING 'rnma

| PRESSURE-SENSITIVE TONE |
SUPER =SENSITIVE FIELD SENSOR

 SUPER=-SENSITWE FIELD SwWITCH

| _GIANT COMPASS MAGNETOMETER

LL SENSOR NORTH. COMPASS |

___-SEEcJALLZEG HALL SEMSORS

B 8 Mr—:z_L PIRECTION SE mﬁnrs':
| ATS610 ( EAE. TOOTH SENSOR |

THE FIRST MAGNETS | |
AS FAR BACK AS 800 B.C., THE GREEKS |
WROTE ABOUT THE STRANGE PROPERTIES OF

LEL L L L P e S0 LTl W
PRV NI WWNPNER oD )6

- -

A DRARK GRAY OR BLACK MINERAL THAT CAN
ATTRACT AND HDOLD BRITS OF (RON. THIS

MINERAL |S THE (RON OXIDE E_Fe; Q4 Mdm.' | |
Known AS MAGNETITE. PIECES 6F THIS | Ll

MINERAL ARE NATURAL MAGRETS . HERE. 15 |
A SKETCA OF A PIECE OF Mﬁ&uETITE opN.
MY DESH. AS T WRITE : |

i | T & | fﬁééﬂfﬁﬁ_f 1
RON . % = (LODE STONE)
s SR "2..'}('
ﬁv:'rum_
SIZE |

Mprrup,m. MA GRETS ARE c:nLLED LDDE.ETGMEE.

THIS NAME GDMES FROM. "LEADING STONE.,'

 WHICH REFERS TO THE FACT THE SAME| SIDE
 OF A LODESTOME SUSPENDED FROM A STRING

ALWAYS POINTS MORTH. THIS DISCOVERY |
LED TO THE INVENTION OF THE CUMPASE
THE FIRST WIDE SPREAD APPLICATION  FOR

NATURAL MAGRETS. THE  COMPASS GAuE'

SAILORS  AND EXPLORERS A VITALLY
IMPORTANT NAVIGATIONAL TOODL.

THERE ARE AT LEAST TWO STORIES. Aﬂaur

THE DORIGIN oF THE WORD "MAGNET."

ACCORDING T THE ROMAN WRITER LuQEﬁTlQS, |

THE WORD CoMES FROM MAGNESIA , THE |
GREEK PRoOVINCE (WHERE LEDEE'I"IDNE.&
WERE FounD. PunY THE ELDER® WROTE.

THAT THE NAME CAME FROM MAGNES , A GREEK

SHEPHERD. THE NAILS In H1S SHOES A.MD THE

IRON TP OF HIS STAFF WERE ATTRACTED 'I'DA

F:ELE:. aF MAGMETITE AS HE WALKED..
L 96 toiss B.o. 2 AD 123 Tol74 )]
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TH.& E.tGJnM ﬁnnuuu #u. msus'r 'n-l-«'cr IMFLUEHCES
Ezqff_mu. CBTECTS IS THE MAGNETIC EIELD.

OF THE MAGNET. THE MAGNETIC FIELD AROUND | |

AL msuET FORMS AN ORGA NIZED PATTERN.
THS. PﬂTTERM CAn. BE MADE VISIBLE BY
SPRINKLING IRON FILINGS ON A 'SHEET| ﬂF

u.mrr&. PAPER LYING ON A BAR. MENET..

OF PAPER

| .M&HE.‘EIC FIELD me.s ARE MAPPED WITH A EIDMPAEE. |

1 MAGN ETIC POLES

A msne-ra Fama 1S CDHCE.uTMTE.D AT Pﬂwﬁ
CALLED POLES. IF A RBAR MAGNET 1S HUNG.
FROM A sﬂ'ama _ONE END WitL EVENTUALLY
POIMT NORTH, THLS END IS THE MAGRNET'S

 NORTH POLE. THE EAND OF THE MAGNET THAT

Pﬂlr.rrs..-.iuu"m t.s. THE SOUTH POLE.

| THE OPPOSITE |POLES OF TWO MAGNETS Armﬂ.nr
.mF_ ANOTHER. LIKE PoLES REPEL.

BEsLn N—>=[S N« >0 Sl

bl L

ALIRRAOT . ¢ | | . REPRIL S

.f"':""MAGNETlc FIELDS CEETT

) 'mmé}"'ﬁ“"
_UMNDER SHEET

1l me *i".'*"j‘u-"f' ‘-"Q'i*l.,

EARTH HHS A MGHETIQ F!ELH Eu‘f‘ E.qRT'H.

MAGT\IL:TIC E'IEIL D”"INTE N SITY

lTHE imrﬁ_mglw OF | a. Mﬁr;ne.-r;r.: F!ELD FS
_IMEASURED Itm‘csﬁu5$ THE | MAGNET!
FIELD 1 ﬂﬁﬁmr«lefré.& FROM | A STRMGHT
LENGTH | OF WIRE THRGUGH wa-ueu BT
E'.uRREM't' 'DF g AmPERES FlowiNGg |
LS 3 sﬁusa. THE | mngqu FIELD OF |
VARIOUS | MAGNETS. CAN BE HUNDBREDS aﬂ.
_EVEN mwsnubﬁ aF EhuSS. | %

_ELECTRIGAL | |
CURRENMT OF
5 AMPERES

= - ¥ " . F- M -5

L :THF. TERM. gﬁu Hmnp.-s CARL FR!EDRIEH AW

_‘_GAUSH (1?1':' TO 135‘5), ;mﬁ GREAT mmﬁumcmd
] THE EARTH A MAGNE‘I"?

5 moT A M’AG’MET THE. EaR:rH 5 EaﬂE £ S
_ BELIEVED To BE MOLTEN METAL THAT 15| | |
IMUCH! ToO | AOT TD BE MAGMNETIC, T‘HE_ |
MDOST  PoPULAR THEﬂEY IS| THAT | EARTH’ $ | .
MAGNETIC FIELD (IS CAUSED BY Er..EcTRmAL__:
CURRENTS GENERATED Ry ROTATION OF THE
Llﬂulﬂ CDH.E-. NN I A AR

| EARTH 5 MAGNETIC FIEL[D

f | ThE ForcE of eARTH's AT ENS FiELt: |

1S ABoLT 0.3 GAUSS. NEAR THE EﬂUATdR'
_AND ARBOULT 0.7 GAWSS! NEAR THE POLES. !

| TROLGH VERY WEAK, THE FIELD IS F.Asu.*f

_Z_narenen BY Al COMPASS. | |
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EARTH'S GEOGRAPHIC POLES.
EAE.IH ROTATES ABOUT AN :m;iwaw ,qmg THE. W

POIMTS WHERE THE  AXIS ME.&TS EARTH’S SURFACE
ARE THE NORTH AwND SouTH POLES. | .

EARTH'S MAGNETIC POLES

EF-.RTH ALSD Hﬂus. msuﬁﬂn PoLES . THE. MEuEﬂ'tﬂl
POLES Do NOT MATCH THE GEOGRAPHIC PaLES.
THE | MﬂR‘mERMMG‘E‘F MAGMETIC PolE (5. MﬂRIH
OF CANADA'S HubdsSolh BAY. THE SOUTHERMMOST .
MAGRETIC POLE IS IN ANTARCTICA smer OF |
TASMANIA ., | I % )

MORTH S T Neerd .| | ||
GEDEEAPHLE.—,_?_\ ! _,i:—-'"'_‘MGMETI{‘,
PoLe POLE
RS -
L "\,. L . = |
' '-'i—m:;uﬁﬂt‘:. |
" FI'E.LD
FRESEY
b - !
SOUTH v na SOUTH | |
MAGETIC = N GEOGRAPHIC

POLE S“:-—*——- POLE

EARTH'S CHANGING FIELD

THE  FORCE aF EARTH'S hm&mETm FIECD: 1.
FLIWCTUATES oON A DAILY BAsIS. THE CHANGE
NEAR THE EQUATOR IS ABouT 0.0002 GAuUsSS
EACHR DAM. AT TME PolES THE CHANGE IS
0.0005 GAVSS EACH DAY. THE CHAMNGE IS
SOMETIHIES GREATER THAA THIS. WHEN THE
SUN IS VERY ACTILE. | o

8

U\Mc; M?AGNET% ?

MAGNETIC | BACTERIA | sEies

. POLE. LATER (T WAS DISCOVERED THAT MAGNETIC |

_ -
_ MAGRETOTAXIC BACTERI\A. THEY [NCLUDE A 13

THE.. ECDIES E}E M&m‘: CANIMALS | mm.uu& EJTE

1¥iog MAGNETITE.. RECENT DISCOVERIES HAUIE

SHOWN THAT mﬁuﬁnm Ny ACT AS A L |
KIND  OF CGoMPASS THAT ASSISTS THE NAVL=
GATION DOF VARIOUS. Erﬂﬂi, ImSE:"rs FISH AND..
EVvEN | BACTERIA. | . 1.

HJ LHJS RlﬂHF»E.D ELACF-H'DRF. HﬂTIﬂ.E.D 'IZI-I:AT SnHE. | r

| BACTERIA FROM| THE MUDDY BOTTOMS| OF MARSHES |
. ALWAYS. MIGRATE TO ONE SIDE OF A DROP OF | ..

WATER. WHEN RE PLACED A MGRNET HEhH.E':"'

| THE BACTERIA. SWAM TOWARD THE SOUTH-SEEK- | |

ING POLE AND AWAY FROM. THE NORTH=SEERING |

BACTERIA ALIGK | THEMSELVES WITH A MAGNETIC |
FELD EVEN WHEN THEY ARE DEAD, MORE THAA =
A DOZEM KINDS OF MAGRNETIC Ea:.rﬁmﬂ HAVE | !
EEEN  DISCOVERED. MOST LIVE [N, MUD (OR [SILT Wi
UNDER BODIES OF WATER,AND SoME LIWE IN. L &
Soll. THEY ARE r:m.:..ar:.ﬂuew KNOWM | AS. .

STRANG 0OF MICROSCoPIC mauﬁ.r,s CALLED
MAGRETOSOME S. - -

MAGMETOTAXIE. | o |
. BACTERIA o |

FLAGELLUM " '
[ﬁ',nPuL':‘.mm nawc&) L]

|
/ Tl
X 4 | i | 4 | — .!-

MAGRETDSOMES | | | |
(_Mﬁuﬁ‘rtmj.. Laliai ]

MAGNETOTAXIC | EM.TEEM I‘.HTH’E MﬂE.THERN HEMI- |

SPRERE SwiM MNORTH . THDSE [N THE *sm.n'HE.Rm
HEMASPHERE SwiM _ SPpUTH. THOSE NEAR THE
EQUATOR.. SWIM [N EITHER DIRECTION. | |

4
|
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APPL]CATIONS FOR MAG NETS

:L DmEc‘.T r:ur-r.RE_uT (un) MnTnRS 18 i. i
;2 ELE.c.chL GEMERATDRE- --' e II—
3, Adbio| $PEAkERs | | | | || el 1L
4, AUDIO EAR AND HEAD FHﬂﬁﬁIS: ] ' _'

5. SEPARATING |IRON. AND.  STEEL ScRAP. . 4
. FROM NOoN-= MAGRETIC MATERIALS . | . L
: E i i 5 e 1 ! : I i
. RETRIEVE. |IRON mn ETEEL aiIEc.fs_-m-sT.
1 o 0 8 e e 0 || |

| 7. RETRIEVE EBROKEN nmu_ HEME |F’RﬂM aur. 3
P SHIP-1'Y S0 V=11 0 51 1 T O 6

i

e er——

:..23 JL'.DLLE'.'E.T Ffmes. t:HiF:'. Fﬁﬂh' ﬂElLLED HELEE.

9. TRAP. RITS OF METAL IN sm»—mﬁala,r-
- cows ("cnw maué'rs) B L SRR
¢ S 0 B i S0 I R 1 )
10, ERAEE Dn.TA STORED OM. MMETI{“. ‘rﬂr’ﬁ

| N S - i # e |y S|

¢ ngmer rLﬂTﬂ.‘.‘.HEE

12. TEMPORARILY MOUNMT ANTENNA ON (AR RODF
13. TEMPORARILY MOUNT SIGNS On) CARS

14. MOUNTING, SUPPORTIN G | AND | HOLDING  SIGAS,
GADGETS Aﬂh OBJECTS IN. HOMES AND ﬂFFlEEE

15' r.m.f..F_:nus NAILS t.a5-r m EmL

16. PAPER CLP HOLDER | | | 10 L
17, SCIENTIFIC RESEARCH HNn uEUELnPHEmT"

18, T'vE USED A MAGNET TO FIuD BITS OF (RON
| METEORITE INSIDE A LARGE METEOR CRMEE

""MI-KG NET C@N E'TG URAT[DNS

AMONG  THE. m.u*f MGMET muFlsumwdufsf

HEE THESE. .

 at—
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e W
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|

|
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TEMPDRAR‘{ VAGNETS f"f'

SﬂFT mcm AND STEEL :Au E.E. Mmsmﬂ-nzf.n
BuT Do NoT NECESSARILY STAY mfsu.snzan

1}'--..

{4 o
Al - -.:‘.,
| Bt § /
TEMFHH.HEIL‘I | = i“fhl
MAGNETIZED
=y @

@
| hEMHEszDI | @%

Tﬁcus

PERMANENT MAG NETS
AARDEMNED [RON AND STEEL AND CERTAIAN METAL
ALLOYS STAY MAGNETIZED |NDEFINITELY. CERAMHIC
MAGUETS AND MAGRETIC RUBBER AND PLASTIC
COMTAIN PARTICLES OF MAGNETIC MATERIAL. HERE
ARE SDME COMMON PERMAMENT MAGMET

MATERIALS AND THE STRENGTH oF THEIR
MAGNETIC FIELD S | ol

ALNICD (unmaus ALLOYS |oF m.ummun
NICKEL [AnD COBALT) — - 5,500 TO 13,100 GAUSS

CHROMILM ‘ETEEL.— 9,700 GAULSS

RARE EARTH CORBALT— B.,100 GAUSS
CERAMIC — 2 200 TO 3,500 GALSS.
PLASTIC— 1,400 GAUSS '

RUBRER— 1,200 T0 2,300 GAUSS

pn-rﬂﬂ "UAMDBOOK OF CHEMISTRY AnD PHSICS (cRe FEEH)..

| im0

Usmc; AND CAR\NG FOR® MAGNETS‘ o

1. THE  AeiLITY. dJF A MAGNET TD LIFT IH Lﬂ&ﬂ | ]
REDUCED &Y SolL., bUsT, PAINT AHD Rus'ﬂ _f|>rd
~THE  MAGNET OR L.nAb. , |

2. LIFTING ABILITY IS REDUCED WHEN THE _LAAQ
\S _VERY  THIN (CANS, ETC.) OR. HAS A wa-'-

. OR IRREGULAR  SURFACE. | | | e

_ 3. AVO\D. DROPPING OR a'rmr:.w@ A MsuET. T
MIGHT BREAK OR BECOME | namra.m&-nzs,n.-.

4, Fa{tcm.s THE SAME POLES OF Two. mEHETS
TGEETHE.R. CAN anam' DEMEHETiZE BoTH
W&METSJ T e e L e e S _,--_T- E_ |

&l ALNAY‘S 'EE.P&H..AIE '[Wﬂ MHGME.TE. Ry, FuLLtmG

_THEM  AwWAY FROM ONE ANOTHER, DO NOT |
LSLIDE. ONE  MAGNET | P.ﬁawsr ﬂ.Mﬂ'!H&R TO
SEPARATE THEM AS THIS MIGHT SHARPLY = |
DEMAGNETIZE ONE OR BOTH LM&HETﬁ- LE )
TRY TO KEEP SEPARATED MAGNETS F’RdM. |
SLAMMING EA::R WEETHER , | | L lahed

b AUOID PLACING A MAGNET NEAR A ETEPMG
MAGNETIC FIELD  FROM A HﬂTE'F'- W .

7. A “KEEPER' OF SDFT

THE  LIFE . OF A MAGMNET, | .. | . | el puvd | 4

>

HORSESHOE, MAGNET .

N S

LIs N|
| H |
PAIR. OF EAR MA(E-ME.'I’E

8. CALTION | KEEP MAGNETS AwAY. FROM MAGNETE |

MEDIA (f;c:-HPurER DISKS , CREDIT CARDS , RE@ED"

ING TAPE . ETC.)! ALSO KEEP MACNETS. MA#

FRom HELHAHICJLL. WATLHES.| . = R T
1.-3.

B s e
I +
L 1

il

e

AR PR TS '

IRON. | WiLL .Ei:rn—:.-pl:@'
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| AGAINST ﬂ Lﬂnﬁﬂrame, | 1] Lal

THE COMPASS RN, TR

3 A MAGNETIZED

THE. e‘-lmPLE.-aT caMPAs::
IRON MEEDLE ' OR POINTER FREE TO ROTATE

ABOUT A PIVOT. THE NEEDLE WL ALIGN.|

ITSELF ALONG THE EARTH'S MAGNETIC FIELD.
| SDME HISTORIANS BELIEVE THE FIRST COMPASS,
. WAS A LOPESTONE ATOP|A SMALL PIECE oF
| WDOD | FLOAT ING IN. A BDOWL OF WATER. . | .

SMALL SQUARE  OF WooD | FLOATING oA '
WATER IN A PLASTIC BoX. RuT THIS "COMPA

WORKS [ ONLY WHEN THE WATER IS STILL. T
MIGKAT WoRk oN LAND, BUT IT woulD NoT
WoRK WELL N A BpAT. THE FIRST F
COMPASSES ARE EBELIEVED TO HAVE BEEN
MAGNETIZED NEEDLES
THROULGH A FLOATING REED OR SPLINTER. |
THE NEEDLE WAS MAGMETIZED BY STRGI{IHG

mcégjé.-&'ma > |
_NEEDLE! |

.:'-.uhub
TooTHPICK |

'ulr-..E:L':thLI.. -ﬂzl-: |
WATER

S | I TRIED THIS AND IT WORKS. |
. FIRST I SYROKED A STEEL SEWING
. NEEDLE AcAINST A LODESTONE . SINCE
THE NEEDLE ATTRACTED IRoN FILUINGS,
- IT WAS MAGNETIZED. I LUSED PLIERS TO .
EORCE THE MEEDLE THRouLcH A woeb TDOTHPICK.
CAUTION : USE CARE TD AuoliD BREAKIN G THE
LEEDLE OR PRESSING IT INTO A FINGER!
. WHEN FLOATED ON. wATEE THE NEEDLE AND
 TOOTHPICK ARRAHGE.ME.HT Wit SLOWLY ROTATE -
UnTIL THE NEEDLE POINTS NORTH AnD SouTH
AmD THE TOOTHPICK EAST AND WEST. _

14

- -

I TRIED THIS BY PLACIMG A LODESTONE ON A | .

=
|
*

E{'_"F'IQL |

IN'SERTED. ::;Rc-sswmﬁ_f":

MAPPING A MAGNETICTEIELD
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SUPER-SENSITIVE FIELD SENSOR
AR INEXPENSIVE COMPASS IS A MUCH MORE
SENSITIVE DETECTDR oF MAGNETIC FIELDS THAN
A RALL SENSOR. COMEBINING A RATIOMETRIC

HALL SENSOR WITH A cOMPAsS PROVIDES A
SUPER~SENSITIVE MAGNETIC FIELD DETECTOR.

PosiTioN Sém&aﬁ.
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SENSOR TO
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(ABoUT 2 FEET) AwWAY FROM COMPASS. THE
VOLTAGE CHANGE MAY BE oONLY ABouT 10
MiLtivoLT S ((0.010 'voiT) OR SO. So! IT's BEST
To USE A DiciTL MULTITESTER.

USE THIS ARRANGEMENT WITH A VOLTAGE-
TO-EREAUENLY CIRCUIT To PROVIDE A TONE
THAT CHANGES FREQUENCY (WHEN THE |
COMPASS MNEEDLE MMOVES PAST THE HALL SEMSDR.
. SEE THE "MAGNET Musia” PROTECT 1M THIS
t‘:hﬂ! ~NOTERcoOK FOR DETAILs (PAGE 42).
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AND OFF.
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ARBOUT THIS CIRCWLIT: THE 741 155 A an*wﬁ

OPERATIONAL AMPLIFIER (OP AMP) CONNECTED
AsS A
COMPARATOR 15

CoOMPARATOR. THE OuTPUuT OF A
EITHER Low OR HIGH . IN
THIS [CIRCUIT , THE oOvTPUT SWITCHES FROM
WHEN THE HALL SENSOR
ODUTPUT VOLTAGE 15 ABouT O.01L yolT HIGHER
THAN THE VOLTACGE AT PIN 2 oF THE 741.

MAMY DIFFERENT 0P AMPS WILL WORK IN
™IS CIRCUIT. TUST BE SURE TD CONMELT THE
PROPER PinS. R2L CAN BE REDucEp 7O 4704L.
THE LED cAn BE REPLACED EBY A Low-VOLTAGE
PIEZ0 ToNE GENERATAOQR. | =4 i
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RESISTOR COLOR CODE

—0) —

BLACK c o6 *1

BROWN 1 1 ~10

RED Z 2 ¥ 100

ORANGE 3 3 ¥1,000

YELLOW 4 4 o 10,000
GREEN § 5 ¥ 100,000
BLVE e & * 1,000,000
VIOLET 77 X 10,000,000
GRAY & B8 % 100,000,000
WHITE 9 9 —

FOURTH EBAND INDICATES TDLERANCE (ACCURACLY):
GOLD=X5 % SILVERTE10% NoNE=%20%

OHM'S LAW: v=1r R=v/1
I=V/R P=vI=I'R
ABRBREVIATIONS

AMPERE R = RESI\STANCE
FARAD vV (oR E) = VOLT
CURRENT W= WATT

POWE R L= OHM

o ow ol

= % 1,000, 000
(KILO=) = % 1,000
(MmiLLl=) = ool
( MICRO-) = . 000 o0t

( NANOS)
( Pico=)
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