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1.3 METHODBOGLOGY
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A LITERATURE BEVIEW/THEORET

2.3 BAURGROUND OF 5TUDY
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LiNEMG & BYDROMETER T MONITOR
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This wastes vabable tme when the

pesr/operaior need operating decisions and take swilt acton Wihe resslian

food of alarms bepomes (00 prest By the vser 1o comprebend, then the basic need for slarm hax

failed as & systens that allows the operatorfuser o respond guickly and socurately 1w the alarms

ps

thay reguire tnmedisie achinn fn osuch oss the wer/operstor hes winusly no chanve o

seiriaize, b alone meovent s sioBoam foss

Since humens can andy do one thing 8 2 tiime and csn pay attention to @ Hmited numbey of things
alon tine there needs to be g oway 10 ensure the sbwms ere presemied 8 o rate thet wan be
assiniated by g buwnen opsvator, particadarly when the plant/moniiored oldest is i an unusosl
condiion. Alsrms alse need o be capable of directing the oporsior’s sitontion o the most

smporiard problens that be o she needs fo aot upon, using g promty o mbicate degres of

immwntance or vank, for instancs In much the sswme w3 slarnes were usprioviized, the

 TRRATION OTISS.

tportant ones can be muxed i with lower val

as the complexiy and sive of

Adwrin moansgewesst became more and

T

mamaioiin avs moreased. A dot of the need By slarm mansgement also anises beoanse

3o
2

alorms can be confippred at nearly orn morsmental ook, whereas in the past on phvsical contrnd

pangl svstems, in planis, thar consisied of individusl instroments, sech alarm required

¥ 4 n %

exponditure sad control panel resl estte, 50 much more thought, cost and evergy usually went

it the nead B oar sharmy 10D Numerous disasiers have outab g oolear nesd fow algrm

management Pxamples of such incidences arg the Three Wik {sland and the Chernobyl sondent
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I Those are large soale disasters wow

obves the battery backing-up o powering

tme, most Blely portable or home used A battery i osuch systems should be of

oy Bfe so the baitery should not be repeapsdly clunged in order to enmpe the

eukrommaly

s b the baltery, the methods are plentiful;

contirsous aperation of the systesm,

:a complete and normsl olerg ssicing note of the batiery shelf

affeots

sk ey m B
wis fooad 0 be the nwwbey one resson Dadferies guickly deteviovsied Hesce cwring sad
sanaging of batteriss s and bes been taken seniously.

st Byvtarns (HBAME cave for batteriss. 1 Bas besn in

Pratiery Man w alen g system wvid

o

exigtence fw long but it meant Sifforent teugs o ifferent people. To many poople, B sinpd

meant batiery monioring. Por the power or plant snginesy respo o standby power whose

w

batiery is the last Hne of defonse apaing, for instance, & powey Mackout or o relecompuminaions

network outage BME mesny g systemisd thet encompass methoads for keeping ready 2 backup
{” ¥ :

ot protecting ihe battery

pattory o deliver Hill power i addition with moniior

that see i shingly as monitoring sesily make use of fig priscipd

detect state of hattery dotertoration o7 2 et pomt of discharging level

vl alanmddelection cuoult was Orsl patenied i the Unsed Stsies on

then, ¢ ot of vensions volving battery monsioring have been

5 that have v

satented. A guick search on the web revesls g whole

bwevodtage deteotion business produos with so many variations, 51

mmband Ohing hes g badery ovline wmonitor system that the compuny prodused,

ig



i, your device or syatern will, among other fsctions, be pal o walch and

vith b mmade when 0y fmand thet the batiory of the svstem on watch hes fillen to

v

et point D141 Shanghe Betong Auto Parts, 2 company in Shenghel, Maidand ching

p

& low battery indiostor as ong of thely products. It bes an operating volinge of 27V48Y,

Py

g ooominal ooy of 50mA and & makivnen opersting curvent of S0mA Whesn the battery &t

(%% lofh, i flashes somme LEDN

5 Semiconductor Company,

tend Products, on

o g subsidinry of Madm b 2003 designed o low baery

insdicatoy thar uses 2 low bavrery UMON degrsted olroait, an inespeusive comparsior

& 4 veanains i shuldows while the battery voliage 3

X731 "3;)(?.

wobhattery ouipat when the battory vodtage Bl below g

[ E

at normal o MY ative iovels

prenet threshokly 1o provide & LED visusl indiostion of g low batery condition withoan exvess

battery current drain, Th sending pulse o the LED gt low feguency and low

duty ovele snd conssrving bettery surrent i the off cvdle by placing comparatoy in shutdows
it and Iot of other oo oy, wminst notgbly i

ine of advanced babery e and sory

3

& oomaplets

existence for the past 23 years butlding

products mcluding various types of womboring produsts {171

are siso pot el own Wb the Hies of Domde James, 2 fheslance ciroul

ared slecionic

BRI

ed the use of LATS

clronits, designey

“

1 opener diods 31V angd

Ope-dAny, three vesistors (Pwo of which were 1010 amd the thind

odtage drops below 2 certain pradefined value, the LED & Hluminsied.

w

1% Ovwe the

¥

A, Oeorge Steiner 13 2 sort of hevo smong remcte-contiiled freabs He published a book

Ao ol Badio O

cailed ot Blectrowe Journal” back i the 1990s. Awmong the meny clionis

15




alarm oivowd for glider receiver batiery

cof 4.3 volls and ¥ draws TesA or less whey quist and abowgt

4ms when buering. Today, varigtions of this cironll design sre wmejorly buing used by makers of

rgmote-coniroled abrarafl, 10 monitor the battery that powers thelr sorve motors, David A

Folmson 3 g graduate of Undversity of idabo and 3 member of IEEE He b the CBO of Tavid

lohnson & Assoclatss, s consulting electronios engineering from ] hnson bhos gight patenis

and two moap pending, 85 of the Bre of thess writing. He has ¢ broad specirum of experionce

ihar Inchudes spplics

L mnduct research, design and development, slecirons

ciroatt desion and some mors. As of Domber 207 his e, wawewr dhsoovercivouils com. ha

fres

AL Lans UnderTrver YVoltage Alanm, 9V Bagery

Voliage dMonitor, 1IY Batsry Volage Mosior, Batterv-Low Flas coptabde Yollnge

indiontor ansd maty move.

There in alse an invention thet relatss to lael extensinrneny svdtems. Move partioslaly,

Py

fmvention relates o dow battery level detpotion olronits in remote control units of hotel television

grdfor pay-per-view movig s

sysierms The patens was Sled by the fnveniors Vemson B Hils and

of hane 1993 b oavolves the hotel business,

guest saiisfaction i privehy, Cusiomer dissatisfuction or guest Busiration causes complaints

ey

C Nein the sres of smeviamrnent {otel television aagd

enll i g

satedy

pay-per-view wiovie systen) they usually come sguipped with & hand-beld remote control unit 1o

provide inoreased comdbrt 1o the guest. The banteries must be hept fresh 50 as 1w satisly even the

3.

ser Cuest oomplabars usoelly deteor end of the batteries e As thix is aot

posed o be, the mven provides a hadtery lovel deteciion chronit frabedded witlun a band-

held romode conprod unlt of the s voligge under actual ¢




«J’;?.? a1 wﬁ b/

a contyal computer. Based on the results relaved o the e

oy witly impondding battery fail

o comparaior cironit within the remote contrnd unil of the relevision sysiem. To

battery drain by the low battery detection oirouil fom adversely affecting

By

bartery Iife of the remote comtrod uniy, the civoult s sctivated valy when the oo key ofthe unit

- When the ondoll Key s pressed. the comparaioy ciroult i3 powersd, There i uo sagess

SRS REBROS sher dedection oirousr fosiesd. the same nfrared @

which 1% encoded o e the televison oo™ or "ol camriss addivional information, e ihe

hattery voltsge status of the remode control anit 10 the contrad computer 118

garwiargd oo

The problom with this sort of oirg

£ hing whero the py

unrelisble performance. A lot of

hese produdts oo

e unreligbiliy, some prodocts, dus to one resson or i

% gaed in the

fack precision. The luok of wegision iy westly traced o the dvpe of compons

design process. The faoy that 175 powered by the same battery s mondioring, #t fmey, can be a

sonsree o problem, making the bastery run down guickly. Oare must be isken in the selegtion of

the passive and soive pommponenis,

not $ifer much Prom sl the inveniions bisted gbove in the ¥

&3

fiat said, this project dogs

.:;«.

ahse & vollsgs monioving cirou

pecifivally provides an sudible and visusd low vol

¢ for the battery it B monitonng, 1t s powersd by the same beltery, Whan the hattery

in above the et point, the ciroult s

sonved o owarn of the




sipnend For o

&

swoof power. The oirowit was 4

&
u,

impeihing k

serms and any other device

aiso be usefll for automotive ®

gortalle and straiht 1o the pont
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CHAPTES

3.4 DERIGH AN IMPLEMENT
3 PRINCIPLES OF OPEHATIHN

A battery low voltage detecions

e vidtages o

powerad by g battery, the battery that it is mon

g S e et
L3 ».,{M thare are O THIREOR O

ies 0 b momitored, between 7.8 volts tooup o 12 volis

32 REGULATING AND VABRYING 1N

The reu

eyubating and varving wmt s shown i fig. 3207

suitpa o the comparison and switohing wmt

, Bl

-’s_/ LT LR

”%%3%3

g{?i,m

Zar § TO LOMPARISON AND
et et ARt 2t e O RATOMING URT

Fig 31 Regulating and Vening Usi

1%




331 YOLTAGE BEGULATOR

5 irngwad { predduces & roduosd outpd

The THyy {also some s a3 LA TExx) i

ons of

inear voliage repulstor ntegrated

%

STy

1is Family, the oo is replaced w

ohy i

maypriher,

o TRO% has p S vol outpee. Flg 3.2 shows an unags s of & volage roguiaton

Fig 13 Yoliage Fgpdaioy

e B b pvatlable in several s

R105Y g thres mrmanad DO

\q

IATEONES, BT B

# fixed outpa voliage of § Volts, meking sefil i n owide rang

wo andd the surfeee mmt ¢

atleey the LRITRLOS

SR, Apphication o

Hhastratod o Fig 3.3 .1 be 8% CADELIHG




at the npor and output sodes o reduce sodse and dmprove the o

aad O bepF  values me  the

VLB

For rius project,

reponnmendaiions, logrger high Beguenoy capacitors can be used |

st wred ontpot nodes, The regolaor i not designed w0

and O .uF we

vothan th fy more than o dicde dropg. P

hamdle an cutpu wolt

3.3 showes the internal operating civout of g vollag

R 4
3

LA i o 6 Voliape Begnlapw

The repulator uses the power source, having voltage U, thay may vary over time It de

over time B oo be

refavively constant voltsge Ve The cutput losd B oan

3




zr than the

cod thnt for such z duvice 100w

drowy st Bot e The outpa

Cwhere L bt 087 and depends on the toad curren

gaistanes

nevk i

she flow of current noan eheo

CWhere thers 1 bigh o

Besistors detorpy

15 low, the How of current iw large

+

then 1 corvent te small Where the reuistance

. S JUUN o
v ofiow OF O

s {3 o L

s, voliags and oursent are commented in an eleotrical ot B

s B 4

The colny outder Soms

oo three, Tour, of fve bands sround parhorUiEnposiiion 1%

ands of line colors drgwn 2 o thew

ooh by the

ses with oodor oodes

e




{odew - Rbultindier

1

of band | {(Bands no. | and Hand

ey 3

Hrown |4 4

Fa]
sored
o,
e
s
>

Bl

firange | 3 i

Vellow |4 ok
-
* I

Vipkt 7 ” 1RE

{aray g HESE]

Whige % [REEET

;,

gninior with 4 ¢

A podentiomaier {00 fg coniac

that forms gn adiustable vol

sage dhvider. Wonby tw tevossals are used (one side and the waper),

Woaris ax & variable resisior o rheosiat B oonverts rotary o Hnesy motion From the operator o

# change of reststance, and this change s {or can bey used 10 conprod anviiing Bom the volome of

wy supphied voliage, in this design, B s used for » variable supply voliage A variabde

ity

s 3 kynod

stor is shown in fig 34 Th

3
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331 COMPARATORS

5, which are bused on op-amps, gre nsefld in wiggering events i

rpsching @ cortain threshold, Comparaiers arg o kay crossover function between the analiy and

. 3.4
-.:-,3} WA,

The fob of 2 comparaiorn s 10 assn is custput when the input rises shove & cerian

Shrechnld and renssert s ouiput when e input flls

,.:"'5‘;,';'3 % ?‘;’t‘g}?%{} {j i

inon wopology, it can be adepted o serve 83 & o

P

foan open

Coanparaion s shown in fig

307 LA Dead Comprator

i specifiently for lineay opevation i clossidonp configursiions When

opergted open loop, SHME Op-RINGS MRY elvil wrstable ouiput bebavior A COMmpRIEo

shmately ratto-ral ouip behavioy mml

-

saigned for open-loop operation with apy

i

g times, Op-amp manuistiuros discoursge using Op-RINDY 8% DOMPATRIONE R these

Famb awWi

repsens [191 o, g dedicnted vollage Comparaiot will generadly be faster than aw alb-purpose

ks

ior progsed 0 SETVICES 88 & CDIRPATAIOT. A dedivated voltage comparsior of

rational smph

such s DASYY s desipned to iperface with a digaal |

o ot 5 volts, Response Thoe of 0 5 ug, Bupply |

g gaiae snpul o

S\?

Supply Maximum of 36 Ve cor Voltage mavimam of 2 o7 5 mV et 250§

was the weal cholve of comparatny Tt

rar

dand




st il clrouitry, Beea

o near the supply voliage.

3.0 TRAMMINTOMS

A transistor 18 2 semiconductor device ueed o amplify and swhch slectronics sig

teaar three termmingls fow connection o an exiornal circuit A BIT Transistor s shown in 8g

Ny

Jhere the emitter, base and collecinr wre s abso imdivgted.

et tntyis

i naed 88 on switcly, as i is being used in this projedt, vt be edthey ¢

Yo aeroes the tramsistor is shmost 2800 and the

if

g

fadly on in the Bdly ON stae, the vl ay

cransistor is amd to e saturated bocanse B cannot pass any more collpitey ourvent L, The outms

waaily calied the load

m

gaion sohed by transisior i us

The power developed in switching trangistor 19 very synatl

o inthe OFF stme power = [0 ¥ Vo, but Foom O ue the DOWES IS 2870

g the power 18 very smedl

e Fail OO0 simter powers foow Ve, Vee = G {aln

wo. ¥ is & oommmon PRP BT Trassistor,

arthermore the M I008 was used i this &

wn
I
K




333 BITSWITOH CalOULATIONS

&

8y ZimA lwmp on oand off The

witeh &

The switching

chosen s from oz with variations in hp from

[EE:AE

Tes find n value for By to work with any ransistor ot

coniiguration b for common @

s pain grous, the following

M P

wosen way have any b botwen i O3 and 500 frrneim caTent yain is

A thy fansistow ¢

resired base purrent is therelore

oeme

Yoo il Find £

and the Tase emitier vod

The valne of By, can now be found. As the switching g,

of the ansisior, Vi, is 08Y then 4.4V is developed across Ra A ow hase current of 02mA s

reguived, then

collector emitier vollage of the s fyansiator wil

the transistor is also o

arud,

~d




P

ins howy 10 choose a suiiabls ta

The provedure below expla

1. The wensisior’s maximur ourrent Ly

43

N
o

$ . I ¥ HELYY :'-'”5"* zQ’i{{?{*’{.}f o by
toad curreny L, =0 0 BEA TR

st b b lenst frve thmes the e cument

T T DANSINIOT 5 IUNRINL U

Hvided by the maximem cotpul eprent rom the chip.

foad corrent by
i
P

Srnaw. chip currend

ch moets thess requirements and maeke g note of s properiies

Y. Dhoose § IrERsiET 3

gy BOG E

4, Unioulnte a8 approwinste value for the base resistor,

{7y
And ohooss the nearest standant valus 221
3.4 TIRENG AND LOAD UNET
%9 ¥ ponsiors of tes trmers, the LED, and the spesker. The iwo

The tharing uni s shown in By

R

=

ey 1% 8Cling 8% 8 N0 g

shners mre conmecied in mon worabde mode The first

w2:3153

oasoa low duny pulse wen

seoond tiner s aniing

S
sl




?{af? SYWITOHING CORPONENT

cndannn 5 T4 :
e ik

Fig 3.8 Thubng Unit

%.4.3 LIGEHT EMITTING BIODE (LED)

The LED s g sendoonductor Bpht source LEDR are wsed as indicator lamps nomany devioes and

b used for Hetuims An LELD s shown in fig 310, 1Eis also

imoreaningly use v podaritiog.

,uc-

Fig 330 LED

noes 1o iudicuie

Care Feguently used ss 8 pilor lght i slectronios oivcuds and app

fiar side of the bulb or the shortage af the two wires

i closed or nol The

e io the negative side of

S

the neaative end and

5
N
e
[
)
=
e
e
e
joed

vobtage betwosn o & oy and drgwes ourved




[T

F BT are corstrooted from various semicondunions and merals thar owal vis

when forward biased  LEDm exbibh forward vollages that are subsia

v LED i wived o the power supply o

dindes, tvpically i the mnge of 240 3 VW

- o B is conmeeted o the outpy su HC i should be corrend

oY sohe g '?{ WS i

e and be The curent

ohy LELY has #s own specificaiion

waing A series resaviod B

sipicd

t &
e
h
v
>
e
-
o
2
&
e
5
g
%
on
b
oot

Hoiting rosistor should be chosen 1o provide the required ourrent given

EX

Yo i Fig 351, the diods s assumed o bave ¥y 2V arel the supply voliage 18 3 V. The

e therafors drops 3V and allows 136 mA of curmant to Floww through the ol

0.1

ke # plow brighter bl with glsg

cremt to flow through the LED

TROES O

cat small LED omit safficient okt an curvents ranging fros

dissipate more heat, ¥

fo sigations where powey savings are oritical, less purrent may P pousible, depend

vy, LEDs are svailable n s wide range of colors Ad

oty found. Bhee LEDs becams videly available in the bas

sva Common houscholl remots oo

o red-green blue (RO digd

5 well for specis! appdications |

g wariery of tmer and

ions, designed by Hens B Qamenzind in 1970

comired by Phitipsd [23] The fig

L Tioser

ik




Al s an sxiernal capanitor fo determine the offon o mervals of the outp

e

pulses 63 it tekes » finle peviod of time for o capauito? to chargs or discharge through a e LI

That rime can be caloulated with the simple expression

b B {8}

to g histable mode B

o momostable mode, axiable oy

5
vl
e
ooy
o
v
3]
3
.;71

4 has

io the off sraie. Whenever B s iriggered by an mput

she timer has g sngle

alse, the monostabls swhches to Hs temporary state. It remans 18 hat siate for g per

"3

mived by pow HxL

,§ 52

The pther hasio operations) mode s the astable mode, This is mmply an ostitlator, I geusrales 2
continneus stremm of reciangdsr offon prdses thw switch between two woltage levels, The

freguaney of the pulses and thelr duty cyole are dependent uponthe 817 nepwork values,

3.4.% CALUULATIONG ON TIMERS

Tovg tune

woere used o penprate the pulses. The et s U3 crding o the cirout diagras

This s & low duty pulee genevaror. The vt TR, e RORETRINT

e the valoes of R, B2 and £ with

v ot operstion of the astable ciroult s depenier

The tme imerval i refated 1o the freguency by

Miest
oo’

.
o

sy + 1y For Duty Dyole,

e g, F1 o (R R REV(RD 4+ 2RE) i




s sywrting from egn ¥

; SR EE v vy b o
8w 4,19 geeonds,

boee AGIATR 4+ 38 el = 2.1 Isaconds,

v, o= (0693w Ak w 1pF = Lifseconds,

vy the Hrst timer menns that the suip

This value of duiy &

i 4 Beon

peviod of ab

For segnmd tmer, 14

GO0076E3,

"

fo e (AT K 1O w0l = GO00693,

he seearnsd Bmer s high for 3% of the tme,

5 gdded 1 pn 5 for nodss nmuniy.

s REOTS, CRpRCiers and O

Ciher passive components ing

55 DHMDBES

Are twoeternnnal lectronmos COnpe

in & crvsialling piece of semicondatior maled il ponmecied i




commnnn Smetion of g dicds 5 w2 ablorw g electrie current 0 pRES I ONE divection {called the

dindes 4 uchile blocking current in the opposits divection. Betler and more sial

fhiing ouipe 18 orealed W o widition of 2 dicde to the BO Any small

supal di ade will serve the mupose PI5Y For i i 17 shows an

examphe of the type of PRAT4E

Fig. 512 A diods

34 CAPACTTORE

A capacitnr is a passive oleat sranic componen consisting of & pair of conhuctors seps

dislectric (nsulaor When there 19 o poten Aifference (voliage} acroes the conductons 2 Suie

sps i the disle crrie thut sores energy and produces B mechanical foroe

copsiand value,

idest capavinr fv chavacterized By 8

hotwesn the oondurt

sance. measured in frads, This is the eathes of the eleoiric charge on sach conductor o the

ween them, Capacitons are widely andd in electronio cirouis for blocking

podental difference

diveor cnrrent white sHowing altormating currend 10 DRSS, D fier networks, for smoothing the

sarticular freauencies, Al

cutps of power supplies, Ly the resonent cironits that tune radion

imsrs Tely upon oxturnel CRpRciians determine the off-on time intervals of the output pulses.

Ax shown in By 313 capaciion bave thelr nepative polanity i dicgted by oo sinipe 8

o of the o

G oo the m




3 A& Capacitor

etwork, the value of the capsud

tn the first thing to b
dedermined. However

wee 13 nwwe imporiang then the value of the capacitor. Larger

Q6 SO v ;2';3&

tvpes arg gewsrally

ity used for iy 10
prricds, as used in tius design,

¥

Y CONRTRINTION

s Firs oonstrucied on s bread board o ensure thay woworked perfostly well

o
o
2
L‘"’?\
&

Vero board permanenily. The componenis were placed on the line

o

AT CABING

fow voltnge defectovialarny, the

pontid either be

R

wond or plastic A
{TARS s the op cover witle a Hubw vasnd was used for







of the compononty used throughout the design and thelr corvesponding

Table 3.2 gives a !

.

values, both during the breadboard connsction and the YVero board connection of the ciroal,

i
3, ;
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CHAPTER FOUR

4.8 TERT, HERULT AND BISCUSRION

4.3 TEST AND RERULY

To test difforent values of voltages, a vaviable do adaprer wan us

way, the vatue of the potentiosnster could be sot for overy rounded up volt

the rangs. This partioular adapter has the following voltages 78V, 9V and 12V

o

Tabde 4.1 shows the vartous voltags lovels tested and their covresponding sef point gt which ¢

will be set for alevt when the hattevies fall o thet level, For each battery level, the adaplar i set

W s voliage fevel {381 poant ) lower than the batiery lovel Upon swiiohing on the cleoude the kaoh

of the proeenticmeder 19 tumed untdl an alert omede. A

vahue 9 specifio sob potnts snd tesied voltage by shows in table 4.3

Table 4.7 Bossit of S0 Poinds sxping Tomod Volnges




siteries o disoharge W the set

2.
2
b

rt

For vhe resilts obiained above, the average time taken o ihe

s fastor that depends on the amount of foad connsoted to the battery, Drding vily, the

polnt 18

shout D64 from a Y battery 80, de

chrpuit rakes

2 ndd *./-:r pemey iy vaﬁf ai-;“,

ety spines the Thne ey it iakes Evite

that, dug o 4

R E§S

caivn o the st

-
R XL

IS SR S 5
sy harteries above D

regnilation 0F 3 vOd

4

“”%’?t;ﬁ:ﬁﬁi wed rhpostal 38 10 e gsed

rochming! hands

4.3 LIMTTATHONG

A& dmitation of s © frewit iy that o carmod MERENT arieries helow B vl owing e vhe fact that a

st fnted Bxed vollage of 0 eddte be used i the domgn

4.4 TROUBLESHOOTING

b pivenit in the gvent of danags o BOB-R functionality, the malor COMPOTENS

Tostroubdeshoot 1

seglator and the vanable resistor The variablo g

e chmoked out are the COHPRIEIOT, th

aot 5 presst one so i s hkely 19 have heen moved from s set poist.




CHAPTER FIVE

4 COMOLUSION

ey Yor hatfenes, Dasierioy shoud Bot e aliowed to

2 baitery-iow voliage detactor iw n sort o
g0 hedow & copiain voliage el B conild start benoming nadeg o Tuis vertain volage {nlso

o 55 561 pOIDtY Can e st by this civouit, W1 foom the batiery reaches tht coltage tevel, au alest

Thiy olroel does nol B additionel ioad on 8 batiery. The alerts the batiery myvakas Wpon

i made.

veaching the 561 potnt 308 & sudin and visual

5% BESULYE RTAINED

preen

The resulis ohigingd 218 & 18 Section of the vollage evel of the bajtery 0 question, the 19 syusirest

st poinks and the load conneciod 1o Th o hatrery. s iaat ome aopaally deserniines how g 1

53 PROBLEMS PRI TERED

The problems €F pyriered ware TRIMEFOUE. Taring the DIOoLss of placing the cirenity on
Yprpebipard, s0me CORReLInNg wWire hyidged henoe, (SR Was she noed 10 de-aolder and ya-solder.

The compUnonts saifancticnesd dug 0 OY erhenting. The baltery guickly discharged vntl S0

sdiustnenis Were made 1o the chpioe of pomponents. AR fnpn, the rate of g hargs of the

hattory DECRIMS ¥E dned to 2 frvorable exient

3%




s and ALK TE

e gk Oy LTE

<

P2V Bagery Yolings Movdions, W RO Cony Bl ot

Hedomstor Wikipedin, 8o Bee opovclopedia, Bipds eildpedipovgfeiiaHydrome

23

f41 Yeltmer ~ Wikepedin, the free spovoiopadia,

v

ovy of B botlery - Wikipedin, the Boo ong

,&.._
S
nmmaa

ery i, aonessed ou B R

2

st Battery swiichad on dn A%

i) Workds bigy

S-battory-swiinhodareineal

B Waorlda-dsis

53508

T

Hoving and Profecion B

cations | Pross

sl Awnemotive Appl

AN Introduon htend, atonysed

ey
N

Z'V-A %

adavine

sy facir s

{13 Human Batorsforgononncs

maeInont e,

Py e

L

gifen ol

kipadaa, the fros ansvclopedig,

AsBsbivetic o, pocessed on RNV ING

 Svddoms BE, hilp Meesw sapoworsl oo aeassed on

A5




Saticis

TN
141 Adidong

CoEERC R

g P R

prEusITe A

reiaitact

5 of mmiaotmg - Pl Eroah

{15} Shangiu Fepmg Suio Part o,

3 I‘g-‘
o .

¢ Tidiay Sepsoondndion - Wiapedia, the o

vy, Becasserd o §¥7 143

adew Flegin

ap Mhehnds, Bary

eIt

Co . Lig, speciehst

neiwarks,

=

fovng SovaiR
L, produ

, iii’.ii&i?:’;’?@:"i;’%i%?ﬁ'i' LRUED, pdornei

sve Preseure Monitorbig

: 'izi;i;*x;i.«"«mme.-a:.:%zis::?;,.s;a:«zrﬁ,,

doteotion systom Pl 2 St

¢ Lossons i Flectrio 1

$abrary of Bl

e

harge wanmbioving 6

i B vy

-ﬂ.«S

REYY syl pro

i

[eares sy

v IR0

oo, ey, s

siion of gaogs, 8

| yaperagt. P

,.1' s T4
TR R AL

volopedin, ¥

Hi6

arcemssd ond {3

573, g e wE

ooty

Yo iR

rouits, Yolune

B3 S

g Ffecivioad X

P

“veish

PTRRh £}

ttes

g O, B0

srsvniiag OO

2 1 P

civical & E lecivomic | ,,zwzmmw

s, Rochs

s

vy gonissad o3

KL

3

and mrheting

v gl &

st AppaTins

°

RARY Uik

e, arcessed oa H HH

woring (LB THEAT AL LIBRARY

Cfrielsard £, D, By




