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I. INTRODUCTION
MSB batteries are manufactured under the guidelines of ISO 9002. Each MSB
battery undergoes a series of rigid manufacturing and quality control before the
battery leaves the factory.

fea-aures'l

. MalntenanceJree opelation/ Sealed constructlon

l'4SB batrerles have been classitied as "N on'spillable I Duringthe expected service life ofllSB batteries,there sno

need to check the specilic gravity ofthe electrolyre,or add water

The MSB batteryi urique consruction and seallnS technique guarantee that no electrol/te leakage can occur from the

Grminals or case of any l.1SB battery.These ensure the battery can operare sa{ely in vertical or horizon|al position.

Wide operating temperature range:
l,1SB barrery will operate from -30"C C22' F ) to 60'C when it ls fully charged

Thick calcium grids extends service life.

. Low internal resistance and high dkcharge rate:
The MSB SLA battery has low interna resistance when it fully charged, therefore has a high drscharge rate

MSB batte.I equipped with a safe,low pressure venting system.Which operares at I psi to 6 psi, designed ro .elease

excess 8as and resealautomat calL) in the event that gas pressure rises rc a level above the normal rate.Thus, there ls no

excessive buildup of gas in the batGries.

2.APPROVALS
Conforms to BS 6290 Part 4* and IEC 895 - 2*
+ for ultra ranse only-

c€ EMC
tested

tvtH26866
Certificate of ULCertif icate of CE



3. CONSTRUCTION & OUTLOOK

* Flame Retardant Container to 856334 cat€gory FV 0 is
aBilable on request

# Optional Cover Standard insulated flexible connectoB are

InteralLiftinr Handle

Positive TerminalPost

lnteFc€ll Connector

Gla$ Fibre SepaEtor

Itrr Gil*t.;-o,rt.;kO

Negative Terminal Port

Vent Valve

Positiv€ Terminal Post

Sealing Compound

'O' Ring

# Container Cover

Negative Plate

Sepaator

Posi€ve Plate

Container

Neaative Te.minalPost

Sealira Compound

ABS Contairer Cover

ABS Container

* Flame R€tardant Container to UL 94 FV O G availabl€ on r€quesr



4. PRINCIPLE OF GAS RECOMBINATION

Conventional cell
Oxygen and Hydrogen escape
to the atmosPhere

TI,FI :tilqPleqq:lele O

MSB Ultra cell
Oxygen evolv€d from positive
plate transfers to negative and
recombines to form waterElecholyte

Separalor

When a charge current flows through a fully charged convenliona lead-acid cel, electrolysis ofwater occurs to pfoduce
hydrogen from the negative electrode and oxygen from the positive electrode.This means that water is lost from rhe ce I
and regular lopping-up is needed.

Howevef,oxygen aid hldroSen are no! evolved simukaneouslL Recharging ofthe positive e ectrode is less efficient than
the negalive wlth the resu t that oxygen is evolved at the positive before hydrogen at the negative. At the time oxygen
evolltion begins,there is also a substanrialamount of highly active spongy lead available in the negative plat€.

In the gas recomblnarion technology cel , a specia highly porous glass microfibre separaro. s employed to al ow fie
oxygen to diffuse through rhe ce I ro rhe negarive where ir reacts with the ead to form ead oxide.

2 P b + 0 2 J 2 P b O

In the prevaiing acidic conditions,the lead oxlde reacts with the sulphuric acid in the e ectrolyte to form lead s!lphare.

2PbO + 2H2S0a -+ zPbSOa + 2H20

Lead su phate formed on the negative ls then reduced to lead and su phuric acld by lhe evolving hydrogen.

2PbSo1 + 2H2 )  2Pb + 2H2so4

lf fie eq lations are added mSerhe r and ike terms on borh sides of fie equarion are can cel ed ou! we fin ish ! p with an

2 H 2 + 0 2 J 2 H 2 O

Th e above reactions sum marise what is m ea.t by Gas Recombinatjon. lf the process we re | 00% efiicient, no wate r wo ! ld
be lost from the cell. By caref!l design ofthe constltuents within the cell,gas recornbination between 95% a.d 99% can be
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5. APPLICATIONS
Main applications_l
' Telecommunications

' UPS St2ndby

' Power Siation Switching/Tripping

' Security Camera/Alarm Standby

' Solar Standby

aApdi-ioN/D[charse ch*acleri-iao

olhei Appli€ationsl

' Generator Starting

' Emergency Lighting

' Portable ElectrlcToys

' ElectricWheelcha r/ Elecrric Bicycles

' Automatic Gates

Final DischargeVoltaS€ (V/CELL)
| . 7 5
| . 7 0
t . 6 0
t . l 0

6. DISCHARGE CHARACTERISTICS
Eilal Disclrarge voltage-]

Final discharge voltage is rhe battery terminal voltage in close circuit voltage per cel to which a battery discharSed safely
to maximize battery life.This dara specified accord ng ro rhe actual discharge load and run tlme. As a rule of rhumb, high
amp loads and short run time willto erate a lower nnal discharge vo tage (e.g.3C (A) ar | .3V/C ELL), where low amps lonS
run time discharge will require a higher final d scharge voltage (e.9.0-05C(A)AT 1.75VICELL).

Discharge current (A)
0.05C to 0.2C
0.2C to 0.5C
0-5C to lC
Above lC

Suggestion:Too low amps and long run time discharge will do some damage to the battery. The oad currcnt less than
0.05C (A) is not recommended !nless maximum depth of discharge is restricted to 50% DOD

Battery Discharqe characteristics and BatieilllellililiOD

Th€ discharge capacity of banery varies and is dependent on the discharge rate beinS used. MSB Ultra series batteries are
rated at th e | 0 hou rs rate, l4SB 145 series batteries are rated at the 20 hou rs rate, rhat is, th e capaciry of battery
discharge to an end vo tage of | .75VICELL at the temperature of 25'C.
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The battery discharge graph (Figure l) may
be utilized in battery selection. However, iL
suggested that a review should be made to
the data sheet for each batter/ type or the
chart showing the actualampere hour
capacity of each battery type at various

i-qro

Effect ol Temperature on Batlery Capaeity l

The nominal battery capacity is based on the tempe.ature
of25'C. Above rhis temperature, the capaclt/ increases
marginally but ir must be kept wirhin the temperature
design imitations ofthe productibelow this temperature,
the capacity deffeases margina ly.This decrease in capacity
becomes larger at temperature below 0'C and in heavy
discharge rates .The graph (Figure 2) illustrates fie

Battery Internal Resistance Change l

(Fgure l) shows the internal resistance chanSinS with th€
discharge process.The internal resistance o{ l'1SB batt€r/
increases slowt durins the discharge processibut rapidly
at the final stage of dis€harge.

r GUFEl Msa batteries discharse characterittic.unes at various rate(2s'c)

t 3
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1 l

1 0

2 t 6

2 0 0
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f GUFE' Temperature efiects in r€lation to MsB battery.apacity
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7. CHARGE CHARACTERISTICS
Battery Chalging Methods.

Correct battery chargiig is very important to assure the maximum possible working life for 14SB battery.There are four

Constant  Vol tage Charging
Constart vokage charging is recommended method for balrery. k is necessary to closely control the actual voltage to the
limit advised.The initial current should be suppressed to less than 0.3C(A), during the final stage of charge,the current
decrease automatically.

Constant  Current  Charging
k is Senerall/ not recommended for battery, yet it is an effective method for supplementa.y charge of many batteries at
one time in series during storage.The chargi.g time must be strlcdy controlled, if not, considerable damage will occur to
the batteries due to overcharge.

Two -  Step Combinat ion Charging
This system employs two steps of charging, it can be constant current-constant vokage, maintained constant current,etc.
Yer it should nor be used where the battefy and load are connected jn parallel.

Taper Current  Charging
In this system,a charging cut-off circuit should be incorporated in th€ charger to prevent overcharge- lt can be utilized {or
sore Indusnrr l  uses and t r rck le chargi_g system.

Bjltte!.y Charging applicatien

Float-Charge Standby appl icat ion
In this system,the battery and the load are
connected in parallel with the rectified power
source,only a constant voltage charger is
required.The voltage applied is recommended as
2.25 2.30vPc(vo u8e per  cel )  at  25 'C fhe Inr f la
current is suggested to be set withln o.lC(A).The
attached graph (Figure 4) indicates the time raken
to fully recharSe the battery.

Cycl ic  Appl icat ion
Cyclic use r€quires a short time.harge and
protection against excessjve charges and
discharges.The constant voltage applied is
recomm"nd"d as 2.40 - 2.50VPC(volra8e per cell)
ar  ?5 'C .The in i ,  ia l  (  Lrrenr  is  suS8eskd to be set
within 0.3C(A).The attached sraph (Fisure s)
indicates the time taken to fully recharge rhe

CHAFGING CHAFACTEFISIICS
CHABGED CHANG Nl] CHARGTO
VOLUME CURqTNI VOLIAGE

CHARGINGTIME (HOURS)

ch. ru€d0 lcA ip  i l r .harq iq . ! t rmrand226vrce  mmknr

/-l
-.1c9! 6!4e!l)

i/ 1,"r,
\

- A|IER 100"6 D SCBARGE
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Tr ick le-Charge Standby Appl i .a t ion
Under trick e charge operarion, AC power is
normal ly  suppl  ed {or  operadng the €quipment ,  the
batteries are not connecred to the load a.d are
normally kept in fully charged conditlon. A two'rate
charger or a constant voltage charger can be used.

Supplementary Charge
During barrery storage, its acrua capacides decrease
very slowly due to the barery s€ f d scharge in
re ation ro ambienL temperaru.e. Batter es need
suppl€menrary charge ro malnrain capaciry. Constan!
volrage charging is recommended.

i.qr,rgr!bll!rr!!G@

StorageTemperature
20 C or  less
20  30c
30  40c
40 - 50'c

Charging Interval

- - AflEfr 50'i0 scHAHcE

flcuFr5 cy.li.u5e-re.harge

CHAUGINGTIME (HOUFS)

-T

I

""^lu*f*"

A

StorageTime Top Up Charging Recommendation

Less than 6 months from manufactufe of f4aximum of20 hours at a constanr vokaSe o{ 2.40VPC.

Less than l2 nronths from manufacture or l'laximum of 24 hours at a consr2nr voltase of 2.40VPC.

Nore:A fasrer recharge may be obtained by uslng the constant current method ofcharging.This require
a closer s!pervlsion of the chargi.g procedures

Less than 6 months (as above)
Le$ than 12 months (as above)

f4aximum of 8 hours at a constant currenr ot 0.lC amps.
f ' lax imum of  l0  hours at  a constan!  current  of  0. lC amps.

Recovery Charge Af ter  Deep Discharge
Battery ls subjected to over-discharte whei i! is
discharge below speclfied final vo tage. Service lre
wou d be shortened and it requires a onSer
charging period. At the first slage. batterl vo tage
wi l  be h igh whl le  charging c! r rent  kept  q! i te  smal
fo dbo.r  0.5-2 hours and i  ( fea""  \owt  u a e
inrcrnal resistance has been overcome,then normal
rnd fu |  .p .ov" . /  .Lar8r .8
(Fisure 6)

flouRr6 Re.overy cha.ae

l ! :
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Solar Powered Chaigers
When rhe oupur ofthe sola. array €xc€eds the capaciry ot
the banery of weather conditlons afe potential tor
overcharSinS. it needs an appropriace regutared circuirry
between the solar panels and rhe battery_ t'tSB baR€ry can
be charged by rhe solar  array usr .g regulared c, rc_i r . /  as
shown in (F isure 7) .

, Charse cha€.lerErics O

rr0uBt 7. Bro.k diaSnm ora elar pdered <harging tst€m

le"n*v

Equel izat ion Charging
Due to rheir seal€d mainrenan<e free designs, t45B batteries do nor norma y require equalizarion charg€s. Howevei
environmencal condition or chaGer variarions miy cause votra8e imbatances in batrery systems.This inbalance can be
reso ved by a short term equalization charge.

An equalizarion charge is accomplished by mising the charSing votrage for certain amount ofrime. For MsB barreries,the
Iollowing table should be used for equatizat on charge. (2S"C)

voltage (vPC)
2.25 - 2.27V
2.28 - 2.32y
2.33 2.35V
2.J6 2.37,t

Time in Hou6

96 - t68
7 2 - 9 6
48 -72

NorE: Do nor exceed 2 37 voks per cel (vpc), of the pressufe rerease va ve wil open and tas s rereased. h is not
recommended to use an equalizing chafge on a regular basis.

Ini t ia l  Charge Curr€nt Limit
In the maiority ofstandby applications, current timir is req!ired. under constant vottage charge to cyctic apptication,a
discharged barrery will accept a high charging current ar iniriatstaSe of chargang,bur €onranuousty high chnrging current
can cause abnormal internal heating or thermal runawry thar may damage rhe battery. So it is necessary to timit rhe inirial
charging currenr !o 0.1 C(A).

Etfect ol Temperatuib on e hirging voltag-l

Electrochemi€al acrivities in battery incr€ase as lempeEture
rises and conversely decreas€s as rcmperature fa s.
Therefore,as remperature rises, cha€ing vottage sho!td be
reduced to prevent overchargeias temperarure fatk,
charying voltage should b€ Increased to avoid unoercnarse.
Io ensure opomum serv,ce lire,,r 's recommend€d ro u; a
compensation factor for balrery -3nrv/'C /C€ll (standby
use) and smv/"C /Cell (cyclic use).The slandard centre
point for rcmperarure compensation is 20'C. (Fiture 8)
shows the reladonship be$een remperarures and charging
vo tates in borh cycllc and standby apptications.

rluRr! tlE relatid.fiip h€se.n t€hper:tur8.nd <h:rging vok.ses

an

E

:-1-, +'r 
"si l I

.,.1
t

'",*"t,*l

5! drl ll
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8. BATTERY SERVICE LIFE/ CYCLE LIFE

flcuRre Efi€.t ofTemperature on long term Float life
Battery life depends on factorc lnc uding battery operatinS
tem pe ratu re, chargint method, actual use of the product,
i .e : f loat  or  qc l ic  serv ice,and depth ofd ischarge (DOD).

Fioat Service .,

The d€slgned service life under float service ls 5 years for l4S series,
l0+ years for |1S l2volt Ultra series, l5+ years for MS 2volt Ultra
series. Basically the more discharges sufiered and the deeper the
d rsr hd r Se\. r he shorrer rh" baiiery hfe The amb,en r ren peraru e
effect battery seryice life obviously, its service life will decrease while
remperature increase. (Figure 9-l l)

r GUFIr0. Accel€rat.d lloat service life.hara.t€risti.s F0UBEx Accelerated lloat rervic€ lile.h.ract€ristics

qylle service l

Giving considerarion to the above factors.
The actual l i {e  ofa bat tery ncyceserv ice is
dependent on the depth ofdischarSe ol each
cycle.The deeper the battery dlscharye,the
lesser cycles lt can tet frorn the battery.
(F isure l2)

=_
tr

zq
o

50

20 30 40 50 60(c)

63 36 104 122 140(',F)

FLOATING VOLTAGE 2 2€V/CELL

. I i

\\\lr'.

^ 1 0

o

o  0 5

r0 20 30 40 s0 60 fc)
50 63 86 r04 122 r40( t )
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50 60 fcl

2A

10

5
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Models too% so%
MS Series

MS Ultra l2V Series

MS Ulira 2V Series

250

300

350

500

500

800

120

100

80

60

40

2A

0

Discharge depth 100q0 D scharQe deplh 50% Discharge depth 30%

600 800 1.000 1,200
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9. STORAGE/ SHELF LIFE
Eaate-tTelTDischarge CharaataaiatiaC )

The rare of self'discharge is approximate y 3% per month
v/hen batteries are stored at 20'C.lt varies with ambient
remperature. Lower storage temperarure will reduce the
rate ofself discharge, hi8her temperature will increase
the rate. A coo , dry ar€a is the fecommended
envi ronment  in  which batrer les should be stored.
(Figure I3) shows the relat on berween the storage time
at var o!s temperarures and the rema nlng capacity.

Shelf Lile AnC Amlrient Temperature l

In discharging a battery,lead su phate is formed and it can be converted ro acrive material as soon as battery is rechafged
in time. However on self djscharge during storage,the ead su phate fiar is formed may become inactivated and cannot be
reconverted.The lower the vokage that a barrery is allowed to hll to !nder self discharge,the more likely the batiery is
damaged beyond recovery.

AmbientTemperature
0.C to 20'c
2l"C to 30'C
3l 'C to 40.C
4 l ' C  r o  5 0 ' C

Typical Shelf Life
l 2  m o n t h s

2.5 months

r 0uREr3 Self discharae characteristi.s

0 3 6 9
SIORAGE TIME (MONTHS)

=
=

E

\
10 '

f )

acusr r4 .Op€n. i rcu i tvo l taseve remain inacapac i ty

I

6 5 5

] J

1 1

2 3

1 3

tu., '
20 10 60 30 r00
FEMAINING CAPACITY(VO)

@erlE]!!!{D

te|fBat ot@)
The open circuit voltage (OCV) is a re ative measure of
the electrolyte concentratlon contained within the battery,
the latter ls a direct measure of battery\ srate of charge
and can be used ro determine the percenrage of battery
capacity rema n n8 app.oximaLely.Th s r€ ationsh p is
exhibited at figure 14.

Determination of the battery state of charge

The battery srare of charge can be derermined by measuring rhe open c rcuit voltage of celk ln rest position for 24 hours

at 20' C
Voltage per.ell at different tempeatures

0'c t0'c 20'c 30'c ,10'C

too%
80%
60%
40%
70%

1 . t 6
1.09
2.06
z.o2
.97

2. t5
2.O9
2.06
2.Q7
t .97

2 .  t 3
2.09
2.06
2.Q7
t .97

2 . t 3
2.09
2.06
2.02
|.97

2 .  t 3
2.09
2.06
2.02
t 9 7
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I O. HANDLING/ INSTALLATION
lnstallation and Connection .

(l) When the batleries are mounted in the equipment.exercise caution to ensure easy check nS,mainterance aid battery interchange.

n add tion,the banerler should be located h the lowest part ofthe equipment as possibe.

(2) Study and test the matera and shape ofthe battery coniectob wh ch form the hte'Jace betweeh lhe batterles and the

applicalion. including te test.
(3) set rhe barr€r es firmly, so rhel do iot nove fr€ely n the equipment.This avoids urexpected vlbratlon and/or shock.
(4) Avoid octng lhe barcries near a heatgenerating device (such as a transformer).
(5) Do not locate lhe batteres n€ar a devlce that ma/ cause sparks Guch as a swilch ard a fuse). And do not bring fire cos€ ro lhe

(6) In app cations requir n8 more than one banery.f6t hake batteries hutla conhections propery,and thei coinect the batter es

nr ngs with the charSer or the load. Be careful to coihect lhe + poLe ofthe batter es to + terh hal of e ther the charger or the

(7) Prov de enor8h insula!on ror the ead wires belween the batteres and th€ applicatlon.
(8) THE TIGHTENING TORQUE FOR CONNECTIQN sCREWS VARIES ACCORDING TQ THEIR DIAMETER:

- M6 scews:toroue from 4Nm to 6Nm maxim!m

M8 scews:toraue from 6Nm to 8Nm maxim! 
"

Daily Handling l

chdrge
( l )  Srudyan/newchary in tmethodand.ond i !ono l theba l te r i€swh ich is fo twr i l len in$ isspec inca !c .
(2) k is fecommended $a! cutrent llmit is incorporated into th€ charger
(3) Do no! char8e the batteries ln a pace where there is direc!surshine.
(4) Do not char8e the batteries iear a heater or the like where hea. accumulation may occur
(5) Charge rhe balreries tor the time shown by the specincation, or to the ! me when the charSe indkatlon lamp shows the end

(6) Avoid charging Iully char8ed batre.ies lreqLend/,it willshorten Ie.
(7) Do not continue to charse the batter es oyer 24 hours in c/clic operatlon.
(8) Avoid paEllelcharse n c/clic operatons.

Discharge
(l) Ihe.ur ofi voltate of discharte varies higher or rower depending upon the discharge curent.The relatonship between the

dischafge.u.rent and the.ecommended cuGotryokrge is shown on prte 6,Figure l. Do not discharge the baneries lower thm

th s recommended cut-otrvokase.
(2) l. is mportai!to avoid over discharse,and charse the battery lmmed ately afte. dis.harse.The OEll\ instrudion manuak should

show.hat over discharse shou d be avoided and that the bxttefy should be chafsed immed ately after discharse.

Check  and Main tenance

t k advisab e to per od cally to do chec< and maintenance.
( l )  l l easure ihe .o ta lvo l taseof thebat te r iesduf ins t r i . k lecha.se(o f f lo l t charse) . r thechafseequpmentp fov idesa i r res ! la r

(incoffect) read out. be s!re to nvestigate the reason behind any deviations f.om the specfiedvoltase ranse.
(2) Check the balterles tor ary sign ot reSularties ii appearaice. lf ahy dahase slch s a cRck and deformation,or eled.olyte

leakage is found on the cse, cover, etc., lhe batteries must be replaced with a new one Aho,cean the battefies ifthese afe fo!nd

to be dirty dle to dirt and dust.

Salety

For any serviciiS of battery, prevent ve safety and caution mln be folowed. Howevef, if a vo bse oye. 150 vo ts exisB beMeen 2

lerm nah wh ch can be touched simukaneously by inadvertance. t is necessary to use .ubber ifsulated sloves as well as an nsu ated
carper, d ro be accompanied bI another peEon.

Exchange of the Batteries

(l) Exchange the balterles froh curent ones to the new ones, when ther€ k an/ abnorma t/ in appearan.e of charactefist c of the

batteres. When the batter es are connecred in series,the batteres in one sfint shou d be ex.hanged tonce
(2) Exchange the balteries to new ones before they are used lor the year shown on pase 9 in trck e chafse (or foat charte)below

77"F(25C)aro !nd them.Thentervaof th lsexchanseshou ldbeshor tenedbytempe.a turenc feaseo levery50 'F(10"C)
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NOTICE TO READERS .

i !l!!!!i!dlrel!!q]|f

1 l )  S tore .he  ba t te f  es  in  an  uprsh t  pos i ton .

{2) Store rhe batter es ia.t n8 from the tu Ly d,afsed sbte.
(l) Charse the batter es,at least once,eve.y six months duf ng $orate beow 77"F(2s"c) Use the charg ng method which is shown on

pases 7 & 9.The inrerval of this charse mu$ be shorrened to hr f by remperarure risins or ever/ 50'F(10' c)
(4) They shor d be used N qLlckf as po$lble

(!) tsxndle the barer es .arefull/ to rvoid njufiesThe/are heavyand musr be ha.dled properly.
(2) Avo d molstufe or nin on the batteres.
(3) Keep the batteries in rhe !prsht positon while n transpotaron. Ayoid abnofmJ / strong shock and/of vibralion on lhe battefies

Re.y . l ing

(r) Becalse oflts importance. please con5 der placliS wrtten nformaton of recy.ling lhe battery oi:the prodlct (applicaton).the

pa.kage,the.arton and the ba!!ery. especla y in counries where there are e8a or vo unrary reSularon5 oi recyc n8 of baEenes
(2) When designlng the product,make the brttery easily removablc,and acce$ib e in order to make ts repacement and recfcling or

proper dkposaleasy ior the cu$omer

(l J when ceaning the batlefies. use sof! clolh on y. Use oforSinic 5olvents such as gaso ne or thlnner,and applicatlon or adherence of

oilto lhe battef es mlst be avolded. Do not cean the batter es us n8 doth that contains oryai c sovents or oil. Aso contact with

soft pol/vinyl chloride or the ke mlst be avoided.
(2) Do not shot brtteries.
(3) Do not attempt.o distrssembe the batteres. Avod contact with sulphurc a.id leaked lfom the broken battefles
(4) lfeyes conb( with sr phu.ic ac d,wash eyes with a lot of.lean waterand consult r physi.ian immedinte /
(s) Never d spose ofthe brtteries n nre
(6) Avoid m xed lsage orrhe bafurles diflering n capacily,typ€.manutaciufer or history of use (charg€/discharge op€ration).
(7) Do no! use th€ batt€ries fof appllcatioi other than those specfed ii this specifkation.
(8) In mcdlcalcqlipmcnt,a back up system olher than the main battery shou d be buik in.ro provide power in lhe event that the main

power or batter/ Ia s to wor<.
(9) When desgningthe charger,ta(e banery damage modes nto conslderntlon,and provid€ protection aSan$ sho.t-.ircuits,and/of

P.ote.t on for rre.harger outPur.
(10)When the bxttefies afe used in vibraron conditions,su.h as motor cf.les,eng ne driven awnmowers etc., p.oper .ushion for

p.otect nB v bration should be prepared. Add tionr y the batterles shou d be mounted Lprighr positic

Note lfthe batter es are mounted side down positon rnd/or up side down position, interna shorr cir.u t, internal breaks and/or

e ectro yte lexkxge might be occuf.ed. Please contactyouf dealer Iof additiona assistan.€, or fof information not descfibed in th s

handbook o. specincd on.

k is the fespofsibl ty o{each lser ro efsure that each brtter/ appli.ation s/stem is adeqLately destned,snfe and .omprt ble with all

coiditons encountered d!rin8 use,and in confo.mance with existing standards and requifemenB.The clrcuits conbined here n are

illustmrve oi y and each user mln eisure that each ci,cuit s safe and otherwk€ comp etey approprate ofthe des.ed application.

Th s technica hafdbook cona n lntormaron concerninS ce s aid baG.ies manufactured by the manufacturerTh s info.mat on G

Senera y desft Ptlve only and s iot iitended to h*e or mp y any representaton sla.antee or wananty with respectto any ce s and

bme.ies Cel and batte.y desisns a.e subied to modiJkxtion wthout notce: Alldes.rptiois and wamft es are solel/ N contained n

fo.ma ofie6 to se or alotatlons made bv dre mxnufacturer

IT 15 ADYISED TO KEEP 4 NOTEAOOK iN WHiCH MEASURED TOIAT VOITAGE YALUES CAN AE WRITTEN DOWN.45
wErlas PowER cuTs oN MAIN5 BATTERY REQUIRE/\4ENTs (D|SCHARGE DUMTIONAND lNrENStTy)... ETC.


